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Washington Public Power Supply System
P.O. Box 968 3000 George Washington Way Richland, Washington 99352 (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, l982. In subsequent meetings between Supply System personnel and
the NRC, it has been noted that typographical 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 questions with regard to these corrections, please
contact Mr. R. M. Nelson, Manager, WNP-2 Project Licensing.

Very truly yours,

G. D. Bouchey
Manager, Nuclear Safety and Licensing

PLP/jca
Attachment (60 Copies Provided)

cc: R Auluck - NRC

WS Chin - BPA
R Feil - NRC Site
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AMENDMENT NO. 23
February 1982

8 ' 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 8.1-9d.
Four (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 1 15 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.

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 C
synchronized with the system. When this is complished, 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.
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 auxili'ary 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.

8. 3-1
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'he 6 .9 kV non-Class lE switchgear buses are fed from the
single secondary winding normal auxiliary transformer (TR-N2)
or from the 6.9'V "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 sourceCirc+i~~~ breakers have opened, thus preventing closing into a
fault; this provides virtually continuous'eed 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 lE and the 4. 16 kV
non-Class 1E switchgear buses are automatically opened,
thereby shedding all loads supplied via the 4.16 kV non-Class
1E buses. The 4.16 kV Class tE 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 (SH-7,8) are then automatically transferred to
the 115/4.16 kV backup transformer for supply of load. In 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
SN-7 and SN-8, as shown in Tables 8.3-1 and 8.3-2 and Figures
8. 3-16c 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 '(SN-4) cannot be connected to the backup
source; loss of the normal/staztup 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.

8.3-2
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The 4.16 kV Class 1,E 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 4.1,6 kV,Class 1E „buses have;been arranged
to allow both ESF and non-ESF loads to be supplied 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 kV 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 auxiliary 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 bet-
ween normal/startup and backup transformer sources is possible
on the 4.16 kV Class 1'E 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 dies'el generator testing
without dropping loads, or the return of loads from the diesel
generator to the offsite power source upon recovery of the

'ffsitesource following a total loss. However, synchronizing
of any diesel generator with the normal auxiliary transformer
is avoided by administrative procedures.

8.3-3
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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 diese3.—
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 und&voltage
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 90% of the rated nameplate volts for
continuous operation. (See Table 8.3-13.) For this reason,
Class 1E bus SH-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, a CA) . The arrangement utilizes a
2-out-of-3 logic to preclude the possibility of spurious
voltage loss signal and facilitate testing.

8. 3-4
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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 automatical'ly 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, initiating 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 permits closing of the
backup source breaker and the five-second timer permits
closing of the diesel generator ~~ assuming a failure of
the backup source breaker to close. C sure of the backup
source and diesel generator breakers is ermitted if the
source voltage is at least 94% of normal

Qr cakier
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 backuo feeder breakers, as part of that sequence of
events, is blocked.

For~a 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 1'oss 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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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 lE 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 lE 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.

The 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
separate 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 contxol 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-if).

8.3-5
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j 8.3.1.1.3 120/240 Volt (Non-Class 10) Plant Unintarrnptlnls
'Power System

The non-Class 1E 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 po~er 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 HCC (preferred source) as sho~n on Figure 8.3-2.
During faults on the uninterruptible power system the static
switch will automatically transfer loads to a regulated alter-
nate source, which supplies sufficient fault current to blow
the circuit fuse and clear the fault.
A manual bypass scotch 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 Xnstrumentation
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 (TIP) of the neutron
monitoring system and other non-Class lE instrumentation
loads.

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.

8.3-6
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a. Each, diesel generator starts immediately upon
re 'pt,of a 4.16 kV Class lE bus (SM-7', 8)
pr mary undervoltage relay signal or LOCA signals
(reactor low ~ater 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 lE system. All loads on
the bus are tripped, except for those small loads
shown in Tables'.3-1 and 8.3-2 as part of the
initial load block fed by the 480 V unit
substation.

C ~

d ~

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.
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
required loads established by the loading schedu-
les.

e. Limitation of diesel generator loading is main-
tained during the entire period the units are
required to operate, since the Class tE 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
(3860kÃ and 3382k', 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 lE buses (SM-7,8) as a result of motor
starting during periods when emergency plant

8 ~ 3-13
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3

l

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,
they will not initiate any undesirable tripping
action.

8.3-13a
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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 .3-25d (general DCcontrol), 8.3-26a and 8 .3-26b (excitation control) and 8 .3-27
(governor control) .

8.3.1.1 ~ 8.1 ~ 9 Surveillance
Surveillance instrumentat on is provided to monitor the status
of the standby diesel gen ating system. Provisions for sur-
veillance are an essential requirement in the designi 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

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-

'atesthat the unit,requires in excess of fifty (50) seconds
to accelerate to 150 rpm (regardless of the cause), or uponfailure of the cranking motors to disconnect when the unit is
running.

8.3-15
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procedures are also implemented to check setpoints of protective
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 di.esel generating
systems.

8.3-15a
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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 (an'd distinctly from any nondisabling
alarms) via the unit lockout (item 6) and fail to start (item
9) alarms. Item 21 indicates that the unit has been started
automatically upon receipt of emergency start signals. The
remaining items indicate nondisabling diesel generator
problems which do not cause unit trip.
During 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
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 dsel
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.

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 l7 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 i dependent
safety-,related (Class lE) power system serving the only HPCS
system.

No essential electiical component of one Class 1E 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.

8.3-37
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8.3.1 ~ 2.1.2 Reactor Protection System (RPS)
Power system

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 shutdownaction. Xn addition, redundant electrical protection devices
are utilized for isolation as indi.cated 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 kVmotor and selected 460 V motor loads are automatically shed
from their respective buses to allow for the sequentialloading 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 shutdownin the event of a LOCA, are automatically and sequentially
reconnected to these safety-related buses. The automaticdiesel starting and loading sequence is designed to provide
power to engineered safety feature (ESF) components requiredin the event of a design basis accident within the time periodspecified for their operation in Chapter 15.

The two diesel generators supplying power to Division 1 andDivision 2 E'SF components are sized and designed in accordancewith NRC Regulatory Guide 1.9, Revision 0. Their ratings arebased upon continuous load rating greater than the sum of theloads requiring power at any one time.
The sequencing of large loads at five (or more) second inter-vals ensures that diesel generator voltage and frequencylimits (80 percent and 95 percent respectively) are main-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 power 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 Regulatory Guide
1.9 as further described in 8.3.1.1.8.1.

8.3.1.2.1.4 HPCS (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, trippixng 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-

t

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 funct,ional
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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 jac
peratures are,wit
(5-1/2 C) of the
peratures for the

t ~ater and lube oil tem-
in plus or minus 10'P
ormal engine operating tem-
corr'esponding load.
K

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'P
(5-1/2'C) of normal operating temperatures as
established by the engine manufacturer for
the corresponding load).

c. The start and load reliability test satisfies the
following requirements: A total of sixty-nine
(69) valid start and loading tests with nofailure'r one hundred and twenty eight (128)valid start and loading tests with a single
failure is to be performed. Pailure 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 128valid tests are achieved without exceeding the
one failure. The start and load test is con-
ducted as follows:

eve, <K
in'.Engine ~eking xs started upon receipt of thestart signal, and the diesel generator set

accelerates to specified frequency and
voltage within the'equired time interval.

2. Immediately following, the diesel generator
set accepts a single step load corgsting 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.
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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 categcQfes listed below, that particular
test is disregarded, and the test sequence resumed
without penalty following identification of the cause
for the unsuccessful attempt.

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

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

3. 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.

4. 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.
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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
8.3-3.

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'egarding 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 thetotal load; consequently, limiting the momentary voltage drop
to 25% and the momentary frequency drop to 58 would not sig'ni-
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, hasverified 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

diesel
The above ~~ generator capabilities will be furtherverified by preoperational testing in conformance with
Regulatory Guide . , Revision 1, including errata. Atleast 5 of the 69 tart and loading tests will be made using
the actual generato loads.

l, lo8
The design of the HPCS diesel generator conforms with the
applicable sections, of IEEE criteria for Class,lE "Electrical
Systems for Nuclear Power Generation Station," IEEE Standard
308-1 971 .
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The generator has the capability of providing 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 &.3-28. NEDO-10905-3 provides an analysis
sho~ing the conservatism of calculated response compared to
that obtained from actual tests.
8.3.1.2.1.4.6 Conformance with Regulatory 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. In particular, it is designed in
accordance with the Seismic Category I criteria and housed in
a safty class structure.
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.

t
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All Class 1E cables external o the powe~ generation control
complex (PGCC) prefixed by 1, 2, 3, 4, 5, 6, or 7 are tagged
every 15 feet and at their te minations with a unique iden-
tifying wee~ /cable number+. Non-Class 1E cables, as well
as cables associated by proximity to Class lE 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 iden ifiers are provided
either as part of the cable marker or a a .separate marker.
See Table 8.3-25. g,ige pt Qr upgAkctcA

gn. sec@'o& 'goS, 1. koZoS g
Prior to cable installation, conduit is similarly tagged with
a unique conduit number, in addition to the division marking
characters shown in Table 8.3-'5; 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
(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 indicated 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
every 5 feet. The tagging characteristics are shown in Table
8. 3-26 ~

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 routing 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 lE 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-

8.3-25 and 8.3-26.
z4,griped
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8.3. 1.4 Independence of Redundant Systems

The physical indeaendence of electrical systems complies withthe reauirements 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 tubinc 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 1 E

Class lE is defined as the safety classification of theelectrical eauipment and systems that are essential to
emergency reactor shutdown, containment isolation, reactor
core coolinq,,and containment and reactor heat removal, or are
otherwise essential in oreventing signif'cant 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 anelectrical aspect consist of those electrical and instrumen-tation circuits and components designated as Class lE that are
necessary for the systems listed in Tab+ 7.1-1~o performtheir safety function, and include the Reactor protection

stem, the nuclear /team supply shutoff system, and the
gi~eered gafeguards +~stems. The Class 1E cables within the

NSSS gower <aeneration Oontrol &mp3.ex (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 trio when a monitored parameter (or group of
parameters)'- exceeds a setpoint value ind'cating the approach
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8 .3 .1.4. 1. 13 Associated Circuits
Associated circuits are defined as follows: .J

a. Non-Class 1E cables/wires t t share 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 lE 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 expresslyfor supporting wire, cables, or bus bars. Raceways consistprimarily 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 multipleseparate cable ducts on which are mounted control panels
(see 8.3.1.4.3.6).

v.s.l .~.l< C~+ +LL1$5
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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 peiforms (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).

8.3.1.4.2.1.1 Cable Segrp(qation by Voltage Level and Service

Cables are assigned to one of three groups (power, control,
oz'nstrumentation)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 electr'i-
cal energy foz"equipment motive power and heating requiring
1 4 ~ 4 kV 6 ~ 9 kVg 4 1 6 kVp 480 volts g 240 volts g 1 20/208
AC, 250 and 125 V DC (see Tables 8.3-20 and 8.3-24).

Power cables of different voltage ratings are zouted in dif-
ferent cable trays except as follows: (a) Common tray is per-
mitted foz 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 contzol room. If a run through
this area is unavoidable, the power cable is installed in con-
duit.
Power cables are installed in raceways separate from control
cables and low level signal cables and ~here vertically
stacked, the power cables ar'e 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 tz'ay 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 V DC (or below), with normal current not in excess of 30
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amperes, whose circuits are designed to supply control powerfor 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 theplant 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):

cort:4l ~ cdrt) o1
/'.

125 V DC or 120 V AC ~Me to switchgear,p~e-.'h-
and local panel~

qgg P I' 'pd aJ c +
b. 125 V DC or 120 V AC -&~ 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

Instrumentation cables are those cables used to carry lowlevel 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 levelsignal cables are run in raceways sepa'rate from all power andcontrol cables, except within the control room gower

@generation and 'Control 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 digitalsignals 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.
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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 lE power supplies assume the same divisional
classification as the power supply. The syst: em is the same
for non-Class lE power and control cables (except annunciator
cables). Each cable number is assigned to one of three
general separation classes; Class lE, 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 lE Cables

cf
Class lE cables are purchased to IEEE Standard 383-19724 and
are designed to withstand normal and accident environmental
conditions and perform their safety function during a design
basis event fol'lowing 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. Associated 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.
Associated 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:
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a. Where installed, in cable trays, raceways, and
PGCC floor ducts (see definition (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.

2. 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.

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

VLCC. Clc c r
b. Where installed in cabinets and)equipment, exter-

nal to trays, raceways, and ~ ducts, (item (a)
above) see definitions b and c, 8.3.1.4.1.13.

1. 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.

2. Associated Circuit Definition c (prime
circuits) — Non-Class 1,E 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.

8.3.1.4.2.1.3.3 Non-Class 1E Cables/Circuits
Non-Class lE 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 lE cables, except
for a few vendor supplied cables designated in the
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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 lE 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 circuj.ts and associated circuits by
the use of isolation devices, shielding and
wiring 'techniques, phys'i'cal 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
or they become associated circuits.

h3o~- Class F low c~cigy fg„~b~~<p4+ou a~A coo~l cage<(g)
A

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 de'graded below an acceptable
level. As part of the analysis, consideration is
given to potential energy and identification of
the circuits involved.

~eS4~< )
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, 2g and 3 utilize open-type
ladder trays for power and control. Trays for instrumentation
raceways for Divisions 4, 5, 6, and 7 are totally enclosed.
Raceways exist for non-Class 1E cabling crossovers between

8.3-57a



Insert Page 8.3-57a
(8.3.1.4.2.1 .3.3.d)

Since power cables (see 8.3.1.4.2.1.1.1) are not considered to be low energy

circuits, the analysis applied to non-Class lE-to-Class lE/associated separation

described above does not apply. Non-Class 1E power cables routed in open raceways

(trays) are separated from all Class lE/associated cables (see 8.3.1.4.1.13) with

the same requirements specified for separation of redundant Class lE cables. for
other than open raceways, additional information is provided in 8.3.1.4.4.





WNP-2 Ah1ENDN ENT NO. 23
Febiuary 1982

b. Where Class lE equipment or cabling 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 8.3.1.4 are
not met. Raceways penetrating Eire-rated walls,
floors or ceilings, or pressure

boundaries

are
sealed with a fire-rated fire stop.

8.3.1.4.2.3

Refer to Appendix F for compliance with 10CFR50
Appendix R.

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-
teria. Design drawings and cable lists are prepared,
reviewed, and approved for construction and updated in th
field. Each 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 accordance with
written procedures which specify quality requirements, inspec-
tion, and documentation requirements for all cable pulls.
Upon completion of Class lE 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.

See
8 4J
;esca

e installation procedures exist to u r
classification ables to ~at adequate
quality has been provi ese c een evaluated
on an ind' asis to be acceptable deviations

a installation procedures.

8.3.1.4.2.4 System Separation Criteria
8.3.1.4.2.4.1 Fail-Safe Cabling

pail-safe (de-energized to operate) wiring outside of the main
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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 lE 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 lE cables upgraded to prime cables:

a. Same upgrade as l.a above.

b. - Routing and termination is reinspected to Class 1E requirements
and documentation is prepared verifying the upgrade.
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guide. Independence between equipment and circuits of redun-
dant Class lE electrical divisions is provided to satisfy'

OCFRSO requirements.

Deviations to the guide are listed below:

a e

c.l oP
Paragraph Regulatory Guide
1.75-excludes the use of fault current actuated
circu~it 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. 'ies that associated circuits shoul e
routed lass 1E raceways. Some of t P-2
associated ci its are partially r ed in
non-Class 1E race s. The non- ass 1E cables
and raceways are divi 'al, BOP Division A
and B. Routing criteri ures that cables
associated with one divisr are separated
from a'ables ass 'ated with the re dant Bop
ivision an rom Class ls cables of t asso-

ciated ety division. Justification for isdes's provided in 8.3.1.4.4.1 and
.1.4.4.2.

C ~

Sec
.<,L.3

gad evCik

d.

agraphs 4. 6. 1 and 4. 6. 2 Append ix (1 )
Regu ry Guide 1.75 require that n Class 1E
circuits eparated from Class circuits 'by
the same minimu eparation quired between
redundant Class 1E c ' s, unless the non-Class
1E circuits are tre a ssociated. As
discussed in (b ove, some a ciated circuits
in WNP-2 ar artially routed in noOo-Class lE
racewa nd are therefore not separate om
non- ass 1E circuits. This deviation is co ed

the justification of item (b).
P ~ p4s og I<< E Ds'f

5.1.3 and 5.1.4
Regulatory Guide 1.75~required a minimum separa-
tion of 1-inch between'enclosed raceways of
redundant divisions. Thi reguirement,iq, nest met
in WNP- t ough

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-
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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. 4c ~~Aor~.g Lq

e. Heebie 5.6.3 ' Regulatory Guide
~~1.75 reqoiree identification of internal wiring

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 this division and
non-Class lE 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'ables 8 .3-25 and
8.3-26.
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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,
Paragraph C.4, states that associated circuits should meet all the
same requirements as those placed upon Class lE circuits. Some MNP-2

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

8.3.1.4.2.6.c Paragraphs 4.6.1 and 4.6.2 of IEEE 384 as endorsed by Regulatory Guide
1.75, Rev. 1, require that non-Class lE circuits be separated from
Class lE/associated circuits by the same minimum separation required
between redundant Class lE circuits, unless the non-Class lE 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 lE raceways and therefore are not
separated from non-Class lE circuits. Class 1E physical separation
is not necessarily maintained between the non-Class lE and Class lE
raceways, except as noted in 8.3.1.4.2.1.3.3.d.

Inside enclosures, non-Class lE circuits are not separated from Class
lE 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 lE 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
Each Class 1E component is assigned to one of seven Class 1Edivisions. 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, lE high-
energy components such that loss of Class 1E redundancy cannotresult from a design basis event.

Structures are designed to provide protection from the effectsof wind loadings, tornadoes, external missiles, flooding, and
earthquakes. All Class 1E equipment, components, and
raceways, and their supports, are designed to Seismic CategoryI 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.Aux~liaries 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 independentair supply.

8.3.1.4.3.2 DC Power Systems

The Class 1 E 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
lE 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 miscellaneouselectrical equipment of redundant divisions are either spa- .tially separated or are located in separate rooms of safety
class structures.

8.3-58



~ ~ r
I

1



WNP-2
j

AMENDMENT NO ~ 23
February 1982

8.3.1.4.3.6.3 PGCC Cable Assembly and Routing

The cable assembly within the power generation control complexis designed around the following variables: engineered system
designation, circuit signal classification, PGCC separationclassification based on power supply, and finally, theorigination/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) andinstalled 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 categc@4s: field interface
terminations (fits) and system interface terminations (sits).Fits cables are routed between termination cabinets and PGCCcontrol panels, while sits cables are routed between PGCCcontrol panels and do not interface with BOP field cable (see
Figure 8.3-30).

8.3. 1.4.3.7 Separation Within Panels

sue L

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 orcontrol boards wherever practicable. Where locating controldevices on separate panels is considered prohibitive for
manual operation of equipment for optimum equipment
arranqement, 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 paneliphysical separation (six inches), barriers, or isolation devi-
ces are provided. Wherever wiring of two redundant divisions
exists in a single panel section, separated or isolated ter-
minal boards and wiring preclude the possibility of fire pro-
pagation from one division of wiring to another. This
separation is adequate since the material, used in theconstruction of panel board, devices,. and wiring are of a fireretardant nature.

s.cI as

co nectar $ co'ar ~Q 4'~ feX"~~~4 s.~(c)y c/sa >ioes

chive s $L~ ie fw~A'~g ctiuis isa col~ <g i> "~~<~ i~«~
«l I n r~T+;a 4h~ rg g~'r~g 4 < ep~r~4<an. or ~o 44c exes'cat

y. lyon lscP chA) 4L joe'4(le J +
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8-3.1.4.3.8 Spatial Separation Details for Raceways

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 betveen open cable trays of redundant

duit o
divisions or between an open tray of one division and a n-

r enclosed raceway of a redundant division routed above
a con-

'feet f
the tray is three feet free air space (horizontally) a d

f'eeair space (vertically) . However, if no automatic
n ave

area fire detection and extinguishing system exists, and the
lover tray is the highest tray in a tier of three h'f more, the
minimum vertical free air 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 belov. the open tray is one inch. Nhere
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 racevays, such as totally
enclosed trays or rigid steel conduit, where the minimum
established distance for open trays is not maintained.

In cases 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 equal to three
times the width of the widest tray involved in eitherdivision. The length of the protective covers is taken along
the tray centerline. See Figure 8.3-29d. At crossovers, a

th
minimum vertical separation of one inch is provided betwee

e top of the bottom tray and the bottom of the top tray.
n

Q ItIn the case/ of enclosed raceway/ ~ open tray/
of a redundant division, the minimum separation distance is
one inch

goaded

oo i te
I

D the enclosed raceway is above the open tray, a one-inch ver-
tical separation and a tray cover extending 12 inches beyond
the sides of the waa4~ is requi)ed. See Figure 8

g.'~fysc J face(akLg
I

d pc< Tracf
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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 th'e 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 lE 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
E 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 lE raceways but have
a continuing section in Class 1E raceways or
enclosures. See Figure 8.3-43a.

Category 18: 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 lE 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

e. er—become=am~ted=with=a moncompat-ib le

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 lE 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 po~er cables/wires that are connectd
to Class lE power through a series of two Class
1E circuit breakers or fuses.

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

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 lE 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 lE circuits are the following:

a. The cables in instrumentation and control
raceways are low energy circuits

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.
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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 cablesthat are not supplied Class lE power and are routed in
non-Class 1E raceways but have a continuing section in Class
lE raceways or enclosures. The analysis for this category isidentical 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, c, d, e, f, and g as listed
under Category 1A

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

C

c. The 6.9 kV and 4.16 kV systems are high
resistance grounded to limit ground fault
currents to 12.5 amperes maximum.

d ~

e.

The cable loading in power trays is limited to 2"fill and cable ampacities are taken from
NEMAWC51-1972. Ambient temperature correction is
made for temperatures above 40'C. In addition, a
group,derating factor is applied to further
guarantee that cable overheating will not occur.
Non-Class 1E 480 V combination motor starters in
motor control centers are provided currentlimiting fuses and thermal overload relays which
are designed to operate at 1.25 times full loadcurrent.

8.3.1.4.4.1
These circu
powered and
portion of
enclosures.

.5 Analysis for Category,. 2B Non-Class 1E Circuits
its are non-Class 1E cables that are Class 1E
routed in non-Class 1 E raceways. A continuing

these cables are routed in Class 1E raceways orJustification for these circuits are as follows:
a.

b.

All the justifications listed under Category 2A.

Those justifications listed under Category 1B-b<
c, and d.
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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 lE 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 lE po~er 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 CircuigTreated as

Class lE

The following categories of associated circuits exist and are
illustrated in Figures 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
have a continuing section in a non-Class 1E
race~ay (Category 1A).

Category 4B: Associated power circuits that are connected to
non-Class 1E power and, routed in Class lE
raceways and/or enclosures andihave a continuing
section in a non-Class tE raceway (Category 2A).

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 lE 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 2B). I

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'ystem 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 logiccircuits 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 withfailsafe logic circuits, power loss will not prevent them from
performing their safety function. Fire barriers have been
provided between redundant divisions. In 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 singlefailure criteria. The reactor protection system scram sole-
noid cabling at the scram solenoid units utilizes flexible
conduit because of space limitations. The raceways enteringthese units do not meet WNP-2 cable separation crzteria;
however, it is in accordance with the design requirements
shown on Figure 8.3-41.
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(12) ~REF. S.

TABLE 8.3-8 (Continued)

FIRST LINE WILL INDICATE THE REFERENCE NOTE NUMBER IF APPLICABLE. SECOND LXNE WILL
INDICATE THE REVISIONS ICE kg REF lg 2 AND REV A OR REV 1 ETC'EVISION IDENTXFIED
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 REVXSED ISSUES
WILL BE IDENTIFIED USING THE NUMERICAL SYSTEM. EXCEPT FOR REV. 0 THE REVISED ITEMS
WILL BE IDENTIFIED BY AN ASTERISK XN CABLE AND CONDUIT SCHEDULE.

(13) REFERENCE NOTES

C)

4J
I

CO

2.

3.

FOR ELECTRICAL DRAWING INDEX AND ELECTRICAL SYMBOL LIST SEE DRAWINGS
E500 and E501.
CABLE SCHEDULE OUTPUT SHEETS ARE PRINTED WITH A MINIMUM OF FOUR LINE/
FOR EACH CABLE NUMBER. THE FIRST LXNE IS HEADING INFORMATION, THE
SECOND LINE IS CABLE ENTRY Xg Y AND Z COORDINATES'HE THIRD LINE IS
CABLE ROUTING NODES'ND THE FOURTH LINE IS CABLE EXIT Xg Y.g Z

COORDINATES'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.

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 XS APPROVED
FOR CONSTRUCTION.
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RPS rcwar r
I

LEGEND: X-NON-IE, A-Associated, 0~ass 1E, H «The Subscript 'C Refer To CND.
RB-Reactor Bui,ldi ) 4RPCS IOnly)
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TARLE 8 '-22 AltENDI4ENT NO.

SYSTEM ranLRS AMn RottTtNG CRIT<RID February 1982

F IHrpn ZH PCNCC MOnttLAR FrOOR nVC~S

neficez~rnN ES ~ 4
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o
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Div
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Rl r1120A 12/Ctta
A7. C1120A 12/C414
R2 C1120A 12/C414

r.»7na 2roMnpwR

Al
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a2
R2

G>PIAC.

Gh7tac
cRMAC
GRHAC.

SP4
SP4
SP4
SP4

r.112na 2rnNDPWR

A7. c112na 2cowopwR

82 C 1 120A 2CONDPWR

SCRAM Snv CKT
NRIITRAL To Rtt
46ahVr FROht

htAIN CONTROL
PANEL 'IO SCRAM

GROUP t2ttfPL ROX

AT SOVS

NA

7Q 20. 100 COAX 3
SHIID HI
RAfl~

'NtPM

Pailsafe cables
route0 in CRDO. flex
rND Mltttin PGCC

RPS sctaM SOV cables
trio loEtic al 6 81
anl,LPttH otouo 1 a 3

cables are touteH in
sepatate PGCC nivisiog
1 ttucts, similarly
for RPS scraSD SOV

cables trip Io2tto A2
& 82 and tpRM stfoup
2a4 cables

PRFAMt2 Ster,CA
PttFAMP ttv, CA.
P+FAMP f>vr CA ~

SENSOR CA ~

tXRFAMP Rlc.ra
tSRPAMP Mv CA
pppAMp r.v. t.a
RAMCE SM ra.
SFNSOR/RPA CA

RPD/%WC CA,
SENSOR ('A

PREAMP SII . C
PRFAHP HV rA.
PSSFAMts t,v, ra

niv

Lowa coax Rr6 7. 20. Isn coax RTn
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Cl 28n COAX RG5 4 37. 200 SHLn
13 9. 100 coax

SHfrn ~

6 25. 230 r.oax ltz
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Mtita coAx RGs 4 37,. 200 sHLD
7 20 100 COAX 3

SHLD HI
Ran, TEM

COAX RG6 7. 20 120 CADX STO

LOSlta COAX Ri5 4 37.. 200 RHfln
LOWA COAX Rrs 4 37. 200 SMI,D

LOWA Coax Rt 6 7 20, 150 COAX

LowA coAx Rc5 4 37 2nn RHLD
.nivta Cl 28n rOAX RGS 4 37.. 200 SHLD

Cl 2AD MC1 e

~S

4

Nt

'X

22t

2

Z

'z

'5
ISS'c

'9., O 41

9 4cu
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En u'
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~c.'C.
NmSJ

AS
RAMP DS NMfi Ci'RP

SDMS AS MNS rrttp.z
pRocEss RADIATIDN
MOMIItlttINCV 1 D17Al
ARFA RantaTrnst
MONITORIhYi tn2 lal

niv
niv
niv
niv
tliv
niv
niv

Ol I illll AS IINS RIIOO

Ol 22 CA . A. SCOOP I
I I 2 CARR illl INC OIIOIIP I
XXXX SANE AS III7A IN RNC IAIIIVRI
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NMS CPROIIP
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NMS CROIIP IV
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g poSTroN RRANCH
Qt CanrNET JDNCTION
~At MnntlLRS

IE
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Dtv

tliv
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xxx2 LQRD MC37

XXX2 LOWA ST1

XXX2 Lotta COAX RG5. 4 37

xxx 1 c 1 120A 2CDNnpwR
XXX1 IPOWD COAX RG2

. 27/l S>IL
48/C SHI.
37/C SHI,

7nn RHr,n
4/r. 8MLD
2/cDI6

14/c SSIL

Cttn PRORE/RPA lA8. X

gl
CD

~ Fpa/pprs raMLH
EISA/tt22-P007

L.

Sl

niv xxx 1 Lowa MC48

RAYCHEM 1 3/C
60/7180
OR EOUAL

28 PAIR
i OA SHr.n.

2'
RPS PIFPtER

SUPPLY
IC729)

Cl

E.

Div
niv
Div
niv
niv
D tv
D iv

xxx 1 c1120A 2cnhtnpwR
xxxl c112na 2coNDFENR

XXX2 C 1 120A 2cnuntXWR

xxx2 c1120A 2counpwR
XXX2 C1120A 2CONDPWR

xxx2 c 1 120a 2coNDpwR
xxx I c 1 120A 2coNnpwR

Failsafa Pnver
Cables RouteSI In
Grounders Plex ible
ron8utt Witbtn PGCC
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TABLE Bi3-24

POKIER/CONTROL CABLE CLASS IF ICATION

10 11 12

CABLE SIZE

(NfG)

SERVICE

VOLTAGE

(VOLTS)

MOTORS MOTOR-

ALL EXCEPT OPERATED

COL 11 VALVES

, SOLENOID

VALVES

SPACE'EATER

(INC, N)TOR

HEATER)

LOAD TYPE

TRANS

PROCESS ( INC, P)IR,

HEATER ANO LIGHT Go )

FOR<S TO

SWG'R d

LOC. CONT. P~

METER I NG,

PROTECT I ON SMALL

d CONTROL MOTORS

CKTS. (+ i)

llO AND

SI4ALLER

120 VAC

125 VDC

(Soo Noto 2)
C

(up to 90M)

(Soe Note 2)
C

(up to 30A

clrcults)

LARGER

THAN S IO

120 VAC

125 VOC

ABOVE

120 VAC

125 VDC

IIOTES:

I ~ (" ") INCLUDED PRE: ELECTRO HYDRAULIC CPERATORS (EHO'S) p HVAC DAMPERS ~ REACTOR STARTUP

RAIIGE DETECTOR DRIVE MOTOR, MOTORS IP TO I/3 HPe

2o CONTROL DESIGNATION IS TO BE RETAINED FOR CABLES REQUIRING SIZES LARGER THAN IIO AWG FOR

VOLTAGE DROP REDUCTION

LEGEND:

P - POHER

C - CONTROL

NA - NOT APPLICABLE



TABIE 8 ~ )-25

DIVISIOti HARKENS FOI E IPttfNT RACEMATS 6 CABlfS EXTERNAL TO PGCC

0 IVISI OtlAL
SEPARATIOI
CIASS

SATfTr
Cl 55

L 5
A 5
5 0
5 C

I
I A
f T

E
0

REPIIESENTATIVE
CABIE IRIKIIR

IIFCS 5
P5B

MHP90ttt

CIBLE
DIV IS I OI

NARKIIO
OIARACTLR

DIM I

RACE'IIAT
TYPE ICABLE
C04'ATABI L ITT
FRGH f$ 50/E55l
BlAMI IIGS I

HePoCrs

P

RfPRf SEHTAT ITE
TRAY DIVISIOI
NARKI NG
OIARACTERS

CO I VI

RACEMAY/
EOIIIP
NARKfR
8ACKGRQII0
COLOR

TfLLOM

IlEPRESENTAT IVE
CABIE NARKER
8 ACKGROOO
COLOI

TfLlOI
STETIEK1TEIF

CHARACTER
COLOR

BLAO(

PRINE CABLES I
CLASS IE CABLES
POKE RID FROI CLAS IE
SOURCES I INVE AN
ADO It IO4L4IIECK60.
MARKER ALSO OH
RACEttAYS USED,

NA

Pil I NE
.CABLES
ARE
IDftit IF IEO
IN THE SFTY
CUl FLO OF.
DMG f550/
E$ 5I

IIA

CLASS IE OI
PRINE CABLES
TINT "INTRttff"
IN PAIELS ARE
lofNTIFIED ill
Tff /Mttltf.

tt

Vt I

IMTT2%5J
IISI~7E

RA%MAT TrPES ttoift Tttf RACEMAT TYPE IDtRESPOOS to tttf CABlf CONPATIBILllTOl Tttf E550/ES5I ERAMIICS,

IIKttf ll
tHO'IE II

o ttg
'0
I

N POKER 6 9/le l6 KV
P - POMEH looo/600 V AC

2$ o voc. I25 v oc/20noento v Ac
C COtikoL l20 V AC/12$ V DC
5 - SIOIAL
R RPS SOtut SOV RACfttAT

CABLE ttAttKIR

tttf CAllE NARKfR ItCLtftfs
BOtil Titf CABLE IAAKIER
AIO tttf DIVISlott NARKttto
Ct IARACTERS

TYPICAL DIVISION NutKEHS

Ptttkf CABlfsi

At I SIGNIFIES OIVe I IYIMER/DIVAtfttH;LASS IE FLIIGTIOI
8'2 SIQIIFIES DIVo 2 FOMER/DIVB ttOPCLASS IE FOCTIOI
A'2 6 Btl ARE PROHIBITEO

Not>tf Sooo SERIES CABLE IAIIBFR

A tacit.CLASS lf CABlf ItftttlflfoBY A CAILE IAttiitkOftvfftt
Sttoo 6 9999 Atft IS FIOutfo PARTIAllr Ol VttoLLT Itt A OIVISIOt4LITEO
RACEMAT OI IS tttt IIITSICAlLYSEPAIATED Fkok A ClASS IE CABLE
MITIIIH ITS EquIPmkt OF OIIGIH LR LfStit4TIOH.

TI'ICSMMi.

CABlE NAIKtRS

SPll t OACKQtotttft
QHBI IS Qrfk

OACKOIQIKI OILOI IS TfLL(M

CO IVI DIV, I BLAOt OIARACTERS
I ITPICALI

RAcfvAT IPUlIOOK Etc I EOtttPINHTW~KRKTTT= kAlb(fR
ITOLTAAnYT67L IS AK)LO lsutF5IQTACTEHS

FCR ABOTf 600 V FOR RACEVAYS,NIIAIS
APPLICATIOII lttE r4CEvAr TYPE

PRIE IXI

I li IHIEIVNL Putt L vlkfkutKERS

ttOIL lt Ati A' OI 8'2 CAILE SLCIIOI NAT BL IRLATID AS ~LASS If sff CATEGORY
IB, Ftctrtf B.s-aL Aft CATEGOtr 20, FIQTIE 8.5-4)tt.

. ,:, > ...«.:g

t...L, „I r I

gaol.)

Cta S ffC - «Z yg bAg Es

cp
Cl.spiel'ec c lsr ~ +I: e ~~

$ P
4l~cL C ttiw~.4

c. Lcclrt~~ to t4

(..s.:<
tlirt i (pX.r tcs, i

J3')
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TABLE 8 ~ 3-26 AMENDMENT NOi 23
February 1982

DIvzsIDN MARKERH poR EDUzpMENT, RACEMAYS cABLEs ~ a wIREs IN pGcc

WIRE MARKERS {11

SAFETY
CLASS

A
8
S
0
C
I
A
T
E
D

C
L
A
S
S

PGCC

DIVi
SEP. C
CLASSES L

A
8
S

CABLF
SEP ~

CATE
GORY
AS
SHOWN

OH
CABLE
ID
MARKER

L
E
T
T
E
R
I
N
G

L
E
T
T
E
R
I
N
G

SEPARATION
MARKER

PRIME
CABLES
{NON~S
1E CABLES
PWRED PRON
CLASS IE
SOURCES)
HAVE AN
ADDITIOHAL
CHECKERED

PGCC

RACEWAY/
E{)UZPe
MARKER
LETTERING
COLOR IS
BLACK

PGCC

RACEWAY/
EQUI

Pe�/

CABLE
MARKER
BACKGROUND
COLOR

'EXTERHAL
TO PGCC

INTR RPACES

WITH
DIVISIONAL
SEPARATION
CLASS
SHOWN ON

TABLE 8 ~ 3-25

ZF CABLE INTRUDES
INTO A PANEl {IN
PGCC) OF A DIFFERENF
DIV+ %IEH THE

'NTERNAL PANEL
WIRINGg WHICH LS

ELECTRICALLY
CONNECTED, SHALL RF.

IDENTIFIED WITH
STRIPED MARKER TAPE

pe

COLOR

RPS Al RPS I Red
Div-1A Div I alack
RPS B1 RPS I Red

iv-1a Div ' Black~ I alack~ I Black
Div 1 Div I Black
XXX1 . N/A N/A
Div A N/h N/A

N/A

Red/white
Red/White

Div 1 Yellov

Ayag 1

Yellow/White

For Prime Cables Only
Yellow/White

AS
Nq5

NON
CLASS
1E

DUCT

Div 2A Div I
ed

XXX1 1 N/A N/A
Div h
Div B

RPS B2 RPS I Red
Div 2B Div I

82 ~ I
NSS2 ~ I
Div 2 Div I
XXX2 N/A N/h
Div B, N/h N/A

ESSIII ESSII White
XXXZII N/A N/A
Div 3 ESSII white

~{;.k
pic
N/A

Green/White
Green/White

N/A
Blue/Yellov

N/A

N/A

Div 2

Div 3

N/A

Blue

Green

White

A,Bg 2

Agat1 ~ 2

Blue/White

For Prime Cables Only
Blue/White

Green/White

N/A

{1) Each panel or bay shall be identified vith the appropriate divisional marker to shov
the residing Division of the internal wires. Note that the internal vires in a Division 1

panel that are compatible vith the various Division 1 cable separation categories will not be
identii'led. similarly for Division 2 a 3 panels.

8 ~ 3-113
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TABLE B ~ 3-27 ANFNMCiiC NO+ 23
Pebruacy 5982

NONMLASS IE ASSOCIA~ CZRCUI S (CONTROL 4 INSTRUN~~ATIONI

?
RACIWAY

SOP RACPAAYS SOP
EQUIP

CABLE '
ZV IS ZON

RACE«AY DZVISZON
CAB( E DIVISION
RACEWAY DIVISION

ASSOC
CIATED
MITS
CABLES
OP
PCCC
CLASS
IE
DZVo

Xp I

Xg I

PIRE ASSOC
STOP IAT D

CARLE (2)
CLASS
)E
CABLE
(BY
ANAL
YSZS)

XXXI
NON
CLASS
IE

PZRE
STOP

ASSOC
ZATED
MIIII
CABLES OP
ClASS IE
DIVo

I X

P IREE ASSO
STOP ) ( CLAT'

CABLE

I I
I I
I I

I I
I I
I

NON

CIASS
IE
CABLE
(BY
ANAL
YSZS)

CAN 8E
ASSO
CIATEn
'N ZTN
CABLPS
CONPAT
54 IT%
CLASS
IF
5)ZV.

I ~ X

I ~ X

CABLE DIVISION X
RACENAY DIVISION

XX
NON
CLASS
I'E

8 ll IgX

CATECORY 4pAy 4C
(TYPICAL)

CATECORY IA> IB
( TYP ICAL)

CATE(X)RY IC
(TYPICAL) ~

CABLE DIVISION
RACEHAY DZVIS IO.'I
CABLE DIVISION
RACEWAY DIVISION

CABLE DZVZSION
RACKRAY DIVZSION

Xg

Xp2

XXX

80$
CLASS
tE

2yX

2 X

~ 2 ZB

B+1

ix)

2gX

X - Por Non&lass IE Povered Cables only. 'these cables are not treated as associated (Category IC).

l. Design controL is provided to not aLLov these circuits in redundant Class IE csee«ays
do«nstceam or equipment oC origin/destination..hase cables are not prime cables ~

a
ALL XXX 444-cables ace associated and routed only in Division 3 race«ays and enclosure (nelde the
PCCC. Ectecnal to the PCCC they Lntertace only vith Division 3 cables and ace routed (n Division 3

Racevays and Enclosures.

3. Associated circuits includes both prime and non-prime circuits. 'Ibis table can be generaLLred
by replacing PCCC vith BOP, XXXI vith DZV A and XXX2 vith DZV 8

)ION~ IE CIRCUITS (PO«ER)

SOP

EQUIP
CATECORY Ihy 28
(TYPICAL)

NON
IE

A ~

( I) 8

ChTECORY 4Sg 4D
(TYPICAL)

NON
IE

( I ) A

8 ~ 3 114



(CS/BT) CONTROL ROOM SWITCH TRIP
( %2/a) CIRCUIT BREAKER 7-I CLOSED

($6h B)TRANSFORMER TR-B L-0 RELAY TRIP
(86/7-I 86 B 7 IltIAIN OIJERCURRENT LO RELAY TRIP RI

I

(a7/a7)
(SET 87. B%)

TRANSFORMER T - B UHDERVOLTAGE

ARlb) 4IRCUIT BREAKER 7- I OPEN

(92/4 CIRCUIT BREAKER bGI-7 OPEN

t27-7-3 4 5)SEC U V RELAY
TRIP (SET 87 B%)

8/g TR
PGRN 85

(SalI,) CIA CUIT BKR B- OPEH

A

TR
15S

OR

PRIM U-V RELAYTR
(Q7-7-I Q)(SET 69+)

PTR
2S

OR

LOAD SHEDDING TRIP RHR 2Ay LPC5>CRDIA
y SWIA

- AIROA-FN-IA bhC7(,hlC 4

NOT

DIESEL GENERATOR DG-I SVART
EMERG BUS 5NI 7 NORMA

HI6H DRY'WELL PR ESSURE

LOW REACTOR WATER LEVEL
TR
55

TR
20

R
305

T'RIP BKR 7-75

START LPC

START RHI

STA RT SW

START S&
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(C5/B-8) CONTROL ROOM 5WITCH TRIP

(5Z a)CIRCUIT BREAKER 8-5 CLOSED

(86/T8) TRAP4SFORNIER TR- B L-0 RELAY TRIP

(66/8-3 86/6.7)NIIIN OVERCURREN> L-0 RELAY TRIP

27iSS
(5ET 87.S g)

I RANSFORNIER T' UNDERVOLTAG'E

( Q'2/6) ClRCUIT BREAKER 8-9 OPEN

(52/b) CIRCUIT BREAKER D&2-8 OPEN.

(27 8 3)4~5)SEC U.V RELY, TRIP

(52/b CI

2/3
peag BS

8-Booze

OR

1R
ISS

OR

PRIh1 U-Y'ELAY TRIP TR
2S

OR TR
25

LOAD SHEDDING TRIP RHR 2B, RHR 2C~CRbl B~ SWI f3

REA-FN.IB) ROA.FN-IB~MC.SC) SC-8

PIESEL &Eh/EQUATOR START
(FI'MERCauS Sg-8 NORMAL

HICIH bRYWE LL PRESSURE.
LOW REAGTOR VlATE,R LEYE L TP

5S

20%

~ TRiP BIIR 8-8%

START F

STA RT

5TART

5TA, RT
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AMENDMENT NO. 23
February 1982

TRIP
BXR 1.8

TRANSFORME R

TR-Nl TR-S

TRANSFORMER

TR-B

) 3-8 27 Z7
-B '>~ 88

BACK.UP

'REFERRFC) c7
POA'BR SUPPLY 845

EMERGE Bj5 SM8~ .

' ) 8.bGE, ) LOAQ BREATHE.R

ER y TYP FOR RHR 2&>RHR EC SWIB
CRDIB

y
8 85' 8l>' g>EMEROENCY

0&-P

(CS/ee) CON TROL ROOIYI 51M I TCH CLOSE CLOSE
eKR B-8

(99/B.g) CONTROL ROOM SYNC SEL
5W I TC H IN MANUAL

(~~/B.S CON 7ROL ROOM SYNC

SEL IN CHECK A(SC R- n Z I SVNC CHEC ~

OR

RELAY

l7A)

'BRMS~I TCH
T RII CIRCUIT BKR 8-3

TR
55

PERMISSIVE TO CLOSE
BKR DGZ-9 (FIC 8.9-17B)

REFERENCE LOG'IC SYMBOL'5

HR 2C f +SO V UNSHEO L0AOS

"R ~B $ C.B. HVAC B

0 SSiS HTG COIL S

~QTg FANS

p AND OR OR

WIMINC7 R'ELAYo 25 -2 SECONOQlg
2S (TILDE RELAY)

NCII'OT

WASHINGTON PUBLIC POMER SUPPLY SYSTEH

NUCLEAR PROJECT NO. 2

EMERGENCY BUS SM-8 UNDEPgPLTAGE FIGU
PROTECTION,BUS TRANSFE>, AND , 8 3-
LOAD SEQUENCING .17c
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LO(AL I'O \\I~ I

NAIWIAI+II~ I
LOC AE

LILCCIOR lw
~ NIO

NAwIINANCC

I—-0

N AHVIL
'LIAR ~ ~

RCIIOIC

LCL~ CION Lw. OO

LO(AI,
Rtwl~ I

(CAIRO( Ran Otwl(N
LIAN~

(f(T gag 9- >8
~t'RO)5$ iO('. CfOSC

(RIII(AL OLLA ~
Nwll~ LOLIAO( AILAIOI 'L

(I ~ .r.
O'CCCL Ct»
LCL ANI WIL
A I R III I

AV10
STACI

ORI WILL NI RRCOLNR(

Oa

RIACION LO IIAIlR
LC'Vtl
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AbKNDMENT NO. 23
February 1982

SEE FIGURE 8.3-18b

0 lSIL CC e
04) iieet

f te~(80 \~*2
A ANO OR 04

WASHINGTON PUBLIC POWER SUPPLY SYSTEM

NUCLEAR PROJECT NO. 2

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

FIGURE

8.3-18



lOCJL 'Csa
CLO ~ 0

sa Jsata JL
CJATAOL
LOCAL

JL '0' saCla Lss

000

OR

aa JlaU JL
(OsaTROL
RssaoTC

(CosarAOL ~ sa

RTAAOTT \use Cw

000
04TOts5

TllsaoTc costTRRLLTA
CLOLC

CRtsaC ~ L ost\ ~
tas00000s TJCsl RTLAT5

00 \ TK
9S

0 I II0
LAO\0

OsCCCL JT RATCO
500(0

OsTCTL CsCsL LOCAOVT
RLLAT «s RJTTT
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Ol ~NDMENT No. 23
pebruary 1982

SEE F?CURE 8.3-18a

tOP OOOPAL RIPPLY
CI(t'(C 1

1
LOCAL

(Al OWP
~ '0(I)
(LOLA

CRItICAL OLIO. ~
CSAOAPC(0

1 COotOOL
1 OOeA

~ PCL
IIOt01 \tAOt

g i ( LAOc
~NIP A~I( I~ I 0

As% 01 01

tIOtt( t(LAI/54(OPO tt< (littt

TK
95

WASHINGTON PUBLIC POWER SUPPLY SYSTEM

NUCLEAR PROJECT NO. 2

DIESEL GENERATOR LOGIC DIAGRAM-
DIVISION 3 (HPCS), GENERATOR BREAKER
CLOSE

FIGURE

8.3-18



GENERAL AREAS

AMENDMENT NO. 2:
pe ~."ua "y 19'

A. MINlhlUM HORIZONTAL'EP/RATION R~UIRMENT BET%/EEN ANY'WO
REQUNOAgf'IVlSIONS THIS I%ALSO APPLICABLE IF ONE RACEWAV IS ENCLOSED
AND THE, ENCLOSED RACEWAY IS NOT I.OWER THAN TH< OPEN TRAV OR
RACEWAY.

blV X nlV K
OPEN TRAY
(TYPICAI )

8, MINIMUM VERTICAL SBPARATIOH REQUIREhlFNT5 BETWEEN ANY
T'WO REBUS DghlT bIVISIONS.

Pr rr ICr er

THREE OR MORS
PER TIER AND
Na AU'TOMATIC
I=IRK QETECTIOH

g 5X TINGVISHING
ALAILABLR

blY'

DIV P

OIV P

DtV Z

QIV X

OPEN OR

ENCLOSE
TRAY OR
CONDUIT

DIV Q

0(V Q

DIY Z,

DVQ ~ ~el
ONOUIT

(rYP ICAL)

TWO OR
LES5 PPR TIP-R

NOTE:
DISTANCES SHOWN COMSIDKR THE IDEAL, ARRANG

ENFANT

OF TWO(8) RACKWAYS ONI Y. ZF hhORB THAhl TWO(2) TRAVS
EXIST IN ANY PARTICULAR ARRAM&FQKNTq PHYSICAL
SEPARATION DISTANCES CHOSEN MUST BE 8A'SEh ON T'E
COMPt.ETB CONFISIJRATIOH ~

WASHINGTON PUBLIC PC%BR SUPPLY SYSTEM

NUCLZAR PROJECT NO 2

CABLE SEPARATION REQ JIREMENTS
GENERAL AREAS/OPEN TRAYS
PARALLEL ROUTING

FIGURE

c ~ 3-"
29a
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ANEIPDMENT NO. r..;
I:".:; r.ua" i 19:.2

C. cONT Q

GENERAL AREAS

VERT'ICAL
(5EB NOTE ON FIGURE B.>-89~)

O'HERE VERTICAL SEPARATION REQuIRMFNTe 4RE NOT
MET'HE

USE OF BARRIERS) TRAY COVERS OR CONDUITS MAV 8E.
USED WITH NO SPBCIFtC QIMFNQIONA< REQUIREMENTS EX:EPT
Ae INDICATab BELOW':

DIV g
blK Z

bIV X 0

OIV g bIV 7 DIV g
OIV

lt'=

IZ MINIMUMl OR FLUSH TO +ALL.

o pA ~

J oy ~ ~J ('gyJ~ Al o~.
re~puce~b~> eH~S s h
Pl'~ VC

7 '! ll~

WASHINGTON PUBLIC POWER SUPPLY SYSTKH

NUCLEAR PROJECT MO. 2

CABLE SEPARATION REQUIRE/ANTS
GENERAL AREAS/OPEN TRAYS
PARALLEL ROUTING

FX(AjBE



AMENDMENT NO. 2
Februar~. 19i2

GF NE'RAL AREAS

CROSSO ERS
(SEE NOTE ON FIGURE 8S ,E-Er)

TRAY COVERS SHAI I SE USED FOR ALL CRO55OVEFLS OF RKGUNbAt4T
bIVI5ION RACEWAY SYSTEMS, EXCEPT WHEN THE BOTTOM RACEWAY
IS A CONbLIIT, TH/ SCHEMES SHO'WN BEl.OW SHAlL BE USED RECrARblE55
OF THE YOLTASE I EVE't. OF THE CABLES IH 4 C~SSOVER RACEWAY
5YSTEM,

ZW

TRAY
COVaR (VVFL

W I5 OEFINEO AS THE NOMINAl
TRAY WlbTH AT THE WIDE TRAY
INVOLVEDr
SW~B TIMES THB NOMINALTRAY
WIDTH OR FLUSH ~ h WLI-

BN W BW

5RCT'ION A-4

t2 IZ

SFGTION B-B

Bar roc'e
I 4 8 ~ lesllr

IZN IPN

SECTION C-t-

WASHINGTON PUBLIC PONER SUPPLY SYSTEN

NUCLEAR PPO ZCT 80 2

CABLE SEPARATION REQUXREMENTS
GENERAL AREA//OPEN TRAYS-CROSSOVER

FIGURE

29c.
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lfhSHIÃGTON PUBLIC PCMER SUPPLY SYST?Ql

NUCLEAR PROJECT %) ~ 2

POWBR GENERATION CONTROL COMPLEX
PLAN — CABLE ROUTING DETAIL

FIGURE

. 3-30
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SAY A
CASLK LADON

SAY S

BAY+
P'SN4

5ARRtKtt

SAY0

5ARRIKR

COttKKCTOR FLATK

TO PGCC FOX)R
5KCTlON(fYPtCAt.)

FLOOR tLATK$VFPORT POST

~ATtORARr
ttARRtKRS

ASSEMBLED TERMINATION CABINET (DOOR REMOVED
FOR CLARITY)

WLSHZNGTOH PUBLZC POWER SUPPLY SYSTEMÃ

HUCL2'J!R PBMZCT SO~ 2

POWER GENERATION CONTROL COMPLEX
TERMINATION CABINET ASSEMBLY

FIGURE

~ 3 3 2



AMENDMENT NO. 23
February 1982

W
Cl

0
Co
I
CO
tal

U

»

4» >

I
I
I

I
I
I
I

MhSHINGTON PUBLIC PG0fER SUPPLY SYSTEM

NUCLEAR P1KUECT 5Q 2

POWER GENERATION CONTROL COMPLEX
FIRESTOPPZNG DETAlL

FIGURE

~ 3-37
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AMENDMENT NO. 23
February 1982

$1Pii gh I

gt~ OF

ggl ~

~c lyly~ ) "~/
)pV~~qg0~

(~g,5

gpss

L

/;
gC,

/l(

PANEL

WHt-IxcT
go c:

gS g g ro~IIe c>U(S H.T.S.

$ a Ja&lo4 )l1I'ou(L

evict I + guGL g5,Q jgaJgg

«3~~) -< J,~ IS-S~.

WISHIMGTOH PUBLIC PCOhfR SUPPLY SYSTEM

NUCLEIC PROJECT Io 2

PONER GENERATION CONTROL COMPLEX
MXNZ DUCT DETAXL

FIGURE

.3-40
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Off-CLA5% IK POWERS,D
How-CLASS-ip ClgCNT

CLAS5 IK AAHH-SaOO pl)
ATYPICAL CASt ~ m.)

LRSS THAN

AMENDMENT NO. 23
NOHMLASS IB 550CIATEO +BLRS GABLE CATE&ORYIA

NONWLASS Ig CABI SS

BUILDIN&WAI L

CABLE TRANSITION POINT
COTE CASLF- LEBCrTH NIT
TWO COMPATABI LITIC
Pgl OR Bgp)
AANN-9001 (CA)
(rWICALCABLE No.)

EQUIPMENT
EHCLOSURQ

CLA5'5 IE
RACKW4Y

NOH-A+55 Ig
fVCF„WAY REMOTE COMPO-

NKNT E}CLOSURE

NONKLASS IE (NON-CLASS IE POWERED) INSTRUMENTATION 0 CONTROL CABLES

CABLE GATF.CrORY IA RACE@(AY& )

A5SOCI ATKO @AS AS5OCIATSD GhSLB5 CABLE, CAT'QGORY IB
NOH-CLA'SS IE CABLES WITH CI ASS Ia

SKI ARA-rIOH (P~IH1a)
CLA55 IE PO 5R@bNON~OS IE CIRCUIT

AANN-9OOO(CI)
(TYPICALCa,BLI No)

SUITING WALL
CAB~ TRANSITiON POI
(ONE CASLF. Learn errV
'TWO COMPATASILITIES
Aft QR 882)

N-900l (CA)
TYPI L. cA5g5 hJo.)

FOUI P MENT
ENCLCSV RE

CLA55 IE
RACEWAY

NON.CLASS IF
RACEWAY REMOTE COMPO

NENT ENCLOSURE

NON-CLAS5 IE (|=LA55 IB POWERED) I~RUMENTATION4 CONTROL CABLES
CABLE CATK&QRY'B RACEWAYS )

bRVICt.(peulPMnV ~Cpu
LM'5 THAN 6

AT
TH
0 ARRIVER 1

NON-GLASS IE CABLES (NO14.CLA55 IE POWERS

ASSOCIATED CABLE PER RG,I75Rev. I
HO!@EVER SlNCF- CABLE C8ZESdRY
IC HAS BKKN ANALY58bTQ BR
NON GLASS IETM5 &HOUP OF
NON.CLASS IE CASLBS I&

NOT'550CIATBbSEE SECT'ION
8.5.1.+.R. 6

CLASS IF CASLaS CAbLE CA EMORY IC ~IKN~CB~LKS

HONWLASS'B(NON-CLA5S' POVfKRFt)) IHSTRUblENATION C CONTROL QRC VITS
CABLE C,A EG RY !C EblGLOSURRS

NASHZNGTON PUBLZC POWER SUPPLY SYSTEM

NUCLEAR PBMECT NO~ 2

NON«CLASS iE CIRCUIT CATEGORIES
REQUIRING ANALYSIS

FZGURE
3-

43a





CLASS IK
T'RAN5MITTE5

+ 4-ROrnAOC

24VDC (CLASS)( IE}

CPS IK
ND ICATQRI- 5VDC

AMENDMENT NO. 23
February 1982

m YbC

CABLE CATKCrORY 3A
NO CLA55 IE CABLES
89. COMPUTER CABI.ES

SOer-Ia(~S< Ho.)

NON CLASS IF Ihl5TRVMFNTQTIONCIRCUIT5 POWEREb FRONI CLAS5 IF THROU&H
CURRENT LIMITINGDEVICES "CABLE CATEGORY A

%iSHINGTON PUBLIC PCNER SUPPLY SYSTEM

NUCLEAR PROJECT NO 2

NON-CLASS iE CZRCUZT CATEGORIES
REQUZ RZNG ANALYSZ S

FIGURE



~t r

(
>pal

l



AMENDMENT NO. 23
February 1982

~-CLASS 'IK CA ASSOCIATEb CABLES NON CLA55 IK CABLES
BUILDING WALL

NON.CLASS IE FONEREb
NON-CLASS IK Clg OIT

CLASS IK
AANN-OOOO (Cl)

(TYPICALCABLE Ho.

LESS THAN 6"

CLAsS I5
EQUIPIAENT PggEWAy
EHCLOSU RE ANN-mrna (C I)

(TYPICALCASIE No}
FIEMOTE COMPONEtff
ENCLOSURE

!
CABLES TRANSITION POINT

(ONa. CABLE IEWeTH WITH
YQO COh1PATABILITIES A(l OR 542)

AANN-.90OI (CA)
(TYPICAL CABLE, IVo)

NON CLA55 IK
RA«+Ay REMOTE, COMPOKEVT

ENCLOSURE

ASSOCIATED (NOH-CLA55 IE POWERFb) INSTRUHtENTATIOQ f CONTROL CABL95
CABLE CATEGORY 4A RACEWAY)

N0NKLASS 8 CABLES CABLE CATEGORY 48
ASSOCIATFb CABLES

NON-CLA'55 IE CABLE5

SUII DINCr WALL

II0II'CLASS IE POWEREb
NON-CLASS IK CIFKUIT

M3bA-9080 (c I)
TYPICA,L CABLE N0)

,
aI'i<

CABLE TRANSITION POINT
(ONE GABLE. LEN&TH WITH
TN(O COHIPAWAB(LITIES h% I OR B f2)

AMSbA. 908l CCA)
(TYPICAL CABLE No.)

EQUIPMENT
ENCI OSURP-

REMTP- COMPONF-NT
ENCLOSURE

SS IK
RACEWAY

AeaOA-9OVO (Cl)
(TYPICAL CABLE N..)

NON CLA55 IE
RACEWAY

REMOTE COMPONEN
ENCLC}SuRE

ASSOGlATFC) (NON-GLASSY IF POWERED) FOiYER CABLES (IN CLASS IE RACFYVAV5)

WASHINGTON PUBLIC POWER SUPPLY SYSTBX

NUCLIVLR PMkQKT HO 2
ASSOCIATED CIRCUIT CATEGORIES

FIGURE
8.3-

43d


