GIBBSSAR
Amendment 15
Instruction Sheet

The following instructional information is being furnished to insert
Amendment 15 into GIBBSSAR, the Gibbs & Hill Standard Safety Analysis
Report.

Since in most cases the original contains information printed on both
sides of the paper, a new sheet is being furnished to replace the
sheets containing superseded material. As a result, the front or

back of a sheet may contain information that is merely reprinted

rather than changed.
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1.8.3 Utility-Applicant SAF Inputs

Table 1.8-3 1lists +he information which must be supplied in the
Utility-Applicant's SAF. Format references are keyed to Fevision
2 of NRC Regqulatory Guide 1.70.

1.8.4 Structural and Seismic Design Interfaces

The follcwing criteria are provided +to ensure structural and
seismic design compatitility between BOP structures and NSSS
components:

1« The seisnic resgonse spectra and the differential
displacements at the support points, as specified by the NSSS
applicant will not be exceeded.

2. The envelopes of the loads that will be transmitted from
Category T or non-Category I systems that will connect to the
NSSS components, as provided by the NSSS applicant, will not
be exceeded.

3. The seismic analysis of the BOP structures includes mass and
stiffness properties of the NSSS as provided by +the NSSS
applicant.

t. The maximum number of earthquake cycles as specified for the
NSSS components by the NSSS applicant will not be exceeded.

5. The elevation to which the constraint should be flooded after
a LOCA, it required and as specified by the NSSS applicant,
will be considered in the design of +he containment as
arprogriate.

6. The maximum differential displacements at points of the NSSS
that will interface with BOP structures, as specified by the
NSSS applicant, will not be exceeded.

7. The structural properties of the BOP structures that support
the NSSS components, as specified by the NSSS applicant, will
be satisfied.

8. All the loads that will be transmitted to the BOP structures

from the NSSS components as specified by the NSSS applicant,
will be used in the design of the BOP structures.

Frto—26%
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9. The allcwable deflections of +he BOP structures supporting
the NESS components, as specified by the NSSS applicant, will
not be exczeded.

1.8.5 Electrical System Interfaces
Flectrical interface requirements with *he Utility=Applicant are

described in Subsection 8.2.7. The GIBBSSAR/PESAP 414 in+terface
requirements are descriked in Section §.4.
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c. The periods of time during which the active equipment is
required +o operate following the DBA are as follows:

1) Up to first 5 minutes after a DBA for containment
isolation valves with Operators and related
instrumentation

2) Up to 6 months after the DBA for containment sump
instrumentation

3) Up to 24 hours after the DBEA for reactor coolan+t
Fressure transmitters

4) Up to 6 months after the DBA for combustible gas
control system

5) Up to 2 hours after the DBA for pressurizer water | 1
level transmitters.

In addition to the above, the following is the balance of ESPF-
related equipment in +¢he containment which is required to
function following the DBA for period of time consistant with
plant design:
1) Safety Injection System valves and piping
2) Accumulator tanks
3) Containment spray system nozzle, piping and valves
4) Hydrogen recombiners
5) Primary and Secondary Shielding
6) Process Instrumentation as follows:
a) Pressurizer pressure and level
b) High-head injection flow

c) Accumulator pressure

d) Containment pressure and sump level

T
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Engineered safety features and other safety-related equipmen*
outside the Containment are discussed in +hese GTBBSSAP chapters:

1 Mechanical equipment-chapters € and 9

2) Instrumentation and cortrols-chapter 7

3) Class 1E electrical equipment-chapter 8.
3.11.2 Qualitication Tests and Analyses

When sufficient reliable data are available and proven analytical
methods are kncwn, environmental adequacy is based on analysis.
It such analytical methods are not available, qualification is
based on environmental testing. For items which require
environmental testing, at the present plan*t design stage, it is
not possible to detail all items which are qualified based on
pas* wusage and +those which are qualified based on *ests and
analyses for this specific plant. More detail concerning such
testing 1is included in Section 3.11.2a through e below. All BOP
Class 1F equipment will be qualified in accordance with the
following requirements, the detailed qualifica*ion information
and test results will be available for NPC audi+.

I+ 1is anticipated ¢that the majority of such equipment will be
qualified by prior use because +*here are nc environmental
conditions identified for this plan* which are more severe than
those in corresponding locations during equivalen+ plant
conditions in other licensed nuclear plants. Equipmen* which
requires qualification testing specifically for this plant may
include components whose sizes differ substantially from +hose
previously qualified or components whose design or material has
changed signiticantly from that previously qualified. For such
equipment, specific test procedures which specify limits on +est
parameters, durations, and pertinent data are prepared. All such
tests are performed by recognized +esting agercies and use
applicable recognized standards.

3.11.2.a Equipmen* Design Specifications

fquipment Design Specifications for Class 1F equipment and
components will identify and define +he environmental and seiesmic
qualification requirements tor each specific piece of equipment,
Design Specitications will define +*he required equipment, *he
boundary ot that equipment and ir+erfaces with other equipmen*

3.11=4 Amendment 15
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and services, material exclusions or restrict*ions or other 15
special equipment requirement.

Fach specification will define the applicable equipment operating
conditions e.g., the environment, signal conditions, and power | 13
conditions under normal, abnormal (maximum) and post design basis
event conditions. Tt will also define the time required +o
fulfill the equipment's safety function when subjected to any of 15
the extremes of the environmental conditions.

The environmental conditions (Tables 3.11=1 and 3.11-2) and
applicable electrical fparameters will be defined. Fquipment
vendors will be required to apply specified margins consis+ent
with manufacturing tolerances and variables associated with the
qualification ¢testing program. Acceptable levels of equipment
performance required to satisfy safety functions will be defined | 13
in each specification for normal, abnormal (maximum) and post
design basis event condi*ions.

Each design specification will require +the vendor to submit
documentation in accordance with TFEE 323 and associated
standards.

3.11.2.b Test Plan

The Class 1E equipment vendor will be required to develop the
detailed test plan for his equipment. This test plan shall also
include a maintenance schedule and periodic component replacement 15
schedule as required to obtain a qualified life consistent with
the installed life of the equipment.

The qualified life of equipment will be 40 years consistent with
“he design life of the plant. Equipment which cannot be
qualified for 40 years shall have a periodic replacemen* program
established for it. This program will be implemented by the
Utility-Applicant based on vendor recommendations. The equipment
specifications will include all necessary information for the
vendors +o0 qualify the equipment. The equipment qualification
programs will be in accordance with *hose standards in effect at 13
the time equipment is crdered.

Bidders will be required to outline their proposed qualification
methods. This will be done to provide proof of the qualification
program's adequacy. A detailed gqualification plan will be
required to be submitted by the equipment supplier for review
prior +to qualification program initiaticen. Final documenta*+ion

3. 11-4a Amendment 15
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will be submitted by the equipment supplier and reviewed for
adequacy prior to accegtance.

Vendors are expected to propose qualification programs based on
appropriate combinations of analysis, component test, ¢type test
and material property data. Functional tests will be performed
in accordance with applicable industry standards.

Seismic Qualification of Class 1E equipment will be in accordance
with IEEE-344. The qualification program (test, analysis or
combinations of both) will be dependent upon <+he physical
properties of the specific equipment.

Degradation of Class 1E instrumentation and control equipmen* due
“0 aging will be considered when such degradation is expected to
be significant over the design life of *he equipment. Fquipmen+t
aging will be determined on the basis of an appropriate
combination of comporent tests, experience, material application
data and the s*resses tha+t exist as a result of the design and
*he intended applica*icn of the equipment.

The testing sequence will follow the sequence specified in
IEEE 323. Where this is not practicable or where a generic
vendor test is u*tilized the test sequence shall be justified.

3.11.2.c Test Set Up

Vendors for Class 1E equipment will be responsible for +he
development of a detailed test se* up necessary for +their
equipment qualification program. This vendor test will simulate
actual operating conditions as closely as possikle. Fquipment ¢o
be be tested will be mounted, piped, ard wired during the test to
simulate the arrangement which will be utilized in the plant ¢to
the extent practicable.

The test monitoring equipment will be calibrated agains+
standardes and the calitration will be appropriately documented.
The tes* monitoring equipment will have sufficient resolution %o
provide detec*ion of meaningful changes in the moni+tored
variables.

1.17.24 Test Procedure
Specitications for Class 1E equipment will be written to irnclude

equipment qualitication intormation and requirements to enable
the vendors to qualityv equipment.
~1541 147
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TABLE 3.11-6
(Shee+t 1 of 2)

BOP CLASS 1E EQUIPMENT IDENTIFICATION

FQUIPMENT

SWITCHGEAR
MOTOP CONTROL CENTEFRS

SCLENCID OF MOTOF OPERATEL
VALVE

MOTORS
LOGIC EQUIPMENT
CABLE

DIESEL GENERATOP ANC CONTROL
EQUIFMENT

SENSORS (PRESSUFE, PRESSURF
DIFFERENTIAL TEMPERATURE)

LIMIT SWITCHES
CONTROL BOARDS

INSTRUMENT RACKS
AND PANELS

CONNECTORS
ELECTRICAL PENFTRATIONS
TERMINAL MODULES

SEQUENCEP

PLANT (1)
LOCATTON

I/0

I/0
I/0

I/0

I/0

15
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TABLE 3.11=6
(Sheet 2 of 2)

BOP CLASS 1E EQUIPMENT IDENTIFICATION

EQUIPMENT PLANT (1)
LOCATION

125=V dc BATTEFIES 0 15
BATTEFRY CHARGERS 0
INVERTEPS 0
DISTRIBUTION PANELS 0
NOTE:
(1) Plant location: O = outside containment

I = Inside containment
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Discussion

This regulatory qguide is not within the GIBRSSAR scope of supply.
See the Utility/Applicant's SAR.

Requlatory Guide 1.60, Rev. 1

Design Response Spectra tor Seismic Design of Nuclear Power
Plants,

Discussion

GIBESSAF complies with this regulatory guide.

Pequlatory Guide 1.61

Damping values tor Seismic Design ot Nuclear Power Plants.

Discussion

GIBBESSAR complies with this regulatory guide. Damping values for
materials not specified in the gquide shall be conservatively
determined from test data, literature or acceptable analytical
procedures,

Pegulatory Guide 1.62

Manual Initiation ot Protective Actions.

Discussion

See Section 7.1.2.1.h for a discussion of this regulatory guide.

Regqulatory Guide 1.63, Rev, 2

Flectric Penetration Assemblies in Containment Structures for
Light-Water-Cooled Nuclear Power Plants.

Discussion

See Section 8.3.1.2.6 for a discussion of this regulatory quide.

15841
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Pequlatory Guide 1.64 Rev., 2

Quality Assurance Requirements for the Design of Nuclear Power
Plants.

Discussion

GIPESSAFR complies with this regulatory guide.

Pequlatory Guide 1.65

Materials and Inspections for Reactor Vessel Closure Studs.
Discusion

This requlatory guide is not within the GIBESSAF scope of supply.
See the NSSS SSAR.

Fequlatory Guide 1.66

Nondestructive Examination of Tubular Products.

Discussion

This regulatory guide has been withdrawn by the NRC.

Pequlatory Guide 1.67

Installation ot Overpressure Protection Devices.

Discussion

GIEBSSAR complies with this requlatory quide.

Pequlatory Guide 1.68, Rev. 1

Preoperational and Initial Startup Test Programs for Water-Cooled
Power Reactors.

Discussion

Preoperational and 1initial startup testing 1S within the scope of
the Utilaty Applicant. The GIBRSSAR design does not preclude
compliance with this reqgulatory quide., Further intormation will
be provided in the Utility Applicant's FSAR.

3A-16 Amendment 13
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8.1.3 Safety-Relatea loads

The safety loads that require electric power to perform their
satety functions are identified in Table B8.1-1. This table
includes the safety load, safety functions performed, and type of
electric power (ac or dc or both) .

B.1.4 Design Criteria

The design bases, criteria, PRegulatory Guides, standards, and
other documents that are implemented in the design of the
safety-related systems are listed below. These documents are
described in Sections 3.1, 8.2 and 8.3.

1. 10 CFR Part 50, Appendix A; General Design Criteria
for Nuclear Power Plants, U.S. Nuclear Pegulatory
Commission, January 1, 1976

- Fegulatory Guide 1.6, Independence Between
Fedundant Standby (Onsite) Power Sources and Petween
Their Distribution Systems, U.S. Nuclear Requlatory
Commission, March 10, 1971

- Fegulatory Guide 1.9, Selection of Diesel Generator
Set Capacity for Standby Power Supplies, U.S. Nuclear
Fegulatory Commission, March 10, 1971

4. Fequlatory Guide Y12, Instrumentation for
Farthquakes, U.S. Nuclear Regulatory Commission,
April 1974

a Requlatory Guide 122, Periodic Testing of
Protection System Actuation Functions, U.S. Nuclear
Regulatory Commission, February 17, 1972

6. Fequlatory Guide 1«29, Seismic Design
Classification, U.S. Nuclear Pegulatory Commission,
February, 1976

s Fequlatory Guide 130, Quality Assurance
Fequirements for the Installation, Inspection, and
Testing of Instrumentation and Electrical Fgquipment ,
U.S. Nuclear Requlatory Commission, August 11, 1972

10
|10

|10

|10
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8. Fegqulatory Guide 1,32, Use of I®EF Std 308-1974,
Criteria for Class 1F Electric Systems for Nuclear Power
Generating Stations, U.S. Nuclear Regqulatery Commission,
February, 1977

9. Fegulatory Guide 1.40, OQualification Tests of
Continuous-Duty Motors Installed Inside the Containment
of Water-Cooled Nuclear Power Plants, March 1973,

10. Pequlatory Guide 1,41, Preoperational Testing of
Pedundant Onsite Electric Power Systems to Verify Proper
Load Group Assignment, U.S. Nuclear Regulatory
Commission, March 16, 1973

11. Fegqulatory Guide 1.47, BRypassed and Inoperable
Status Indication for Nuclear Power Plant Safety
fystems, U.S. Nuclear Pegulatory Commission, May 1973

12. Fegulatory Guide 1.53, Application of the Single
Failure Criterion to Nuclear Power Plant Protection
Systems, U.S. Nuclear Requlatory Commission, June 1973

13. Feaulatory Guide 1.62, Manual Tnitiation of
Protective Actions, October 1973.

14, PRegulatory Guide 1.63, Flectric Penetration

Assemblies in Containment Structures for Water-Cooled
Nuclear Power Plants, U.S. Nuclear Regulatory

Commission, July 1978,

10

10

10

10

10

10

10

15
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This section is provided in the Utility-Applicant's SAP.

8.2 Offsite Power System

8.2.1 Intertace Pequirements

I'he Gibbs & Hill Standard Nuclear Power Plant is designed to have
two physically independent and separate offsite power sources.
The orimary offsite source provides power to the station service
transtormers. The alternate offsite source provides power via a
backteed connection from the unit output switchyard through the
main transformers and the unit auxiliary transformers. This is
as shown on the Simplified Main One line Diaaram, Figure B8.3-1,
Both of the offsite sources may be in the same switchyard. Two
independent circuits are required so that a failure of one
circuit will in no way aftect the other and result in the loss of
both circuits, The Utility-Applicant must perform a system
stability analysis and the otfsite power system must be capable
ot satistying the following station power requirement:

Ae Two independent power sources as described above

b. Steady state plant auxiliary load of approximately
75 MVA

C, Nominal wvoltage (for station service transformers) as

available tor primary, 6.9 kV for secondary

d. Allowable voltage variation, assumed to be +5 percent
during normal operation

e, Nominal frequency, 60 Hz
The Utilaity Applicant must also perform an analysis to determine
the trequency decay rate of the grid system. This frequency rate

1s required by FESAP-814, in setting of the reactor coolant pump
underspeed trip set point.

‘=570 300
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The plant has two three-winding, three-phase, 60-¥z unit
auxiliary transformers with secondary voltage of 6990-V. The
secondary windinas of each unit auxiliary transformer are
connected to the £900-7 tuses by means of metal-enclosed bus
ducts as follows (csee Figure 8.3-1, Class 1F bus supply circuit
breakers in normal cubicle):

Transformer Buses
TIA-1 X winding A1, 1A5, 1FM1
y winding 1A2, 1A6
TIA-2 x windina 1A3, A7
y winding 1A4, 1A8, 1EA2

Alternate locations tor circuit breaker elements provide a means
tor maintaininag power to the C(Class 1% buses; the details are
described in subsection 8.3.1.1.b.

Switchgear tor all the £900-V buses is standard 500 MVA
interrupting-capacity 7.2-kV class metal clad medium-voltage
switchgear. All circuit breakers are air-break type. Continuous
current ratinas are 1200 A for load feeder breakers. Incoming
supply breakers for buses 1A1, 1A2, 1A3, and 1A4 are rated 2000 A
continuous. Tncoming supply breakers for reactor coolant pump
buses are rated 1200 A continuous. The switchgear is metal clad
with metal barriers between breakers, The 6900-V Class 1E
switchgear and the 6900-V switchagear that energizes the
non-Class 1E reactor coolan. pumps are located in a seiemic
Cateacory I structure, as c.own in Fiqures 8.3-5 and 8.3-7, and
are seismically qualified in accordance with the criteria
discussed in Section 3.10. Two circuit breakers are connected in
series to teed each reactor coolant pump motor, as shown in
Figure 8,.3-1.

T'he 6900V Switchgear that energizes the Non-Class 1F reactor
coolant pumps is desiagned and manufactured in accordance with
Class 1E Standards.

10

10

15

e
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Fach of the circuit breakers on reactor coolant pump buses 1AS5,
126, 1A7, and 1A8 receives a trip signal in the event of an
underspeed condition. The underspeed trip signal desian is
1escribed in Section 7.2 of the NSSS SSAP, In addition to the
reqular trip coil which is reserved tor other non-safety-related
tripping functions, each reactor coolant pump feeder circuit
breaker is eaquipped with a second separate trip coil. This
second trip coil which will be actunated on a reactor coolant pump
underspeed trip siagnal will receive ite control power trom the
Class 1F tatteries as shown in Table 8.3-8, Tripping of the
reactor coolant pumps on an underspeed trip siqnal will ensure
that, the frequency decay rates of the grid do not influence or
prevent the full coastdown of the reactor coolant pumps under
this condition.

Senerally, motor loads exceeding 250 hp are rated 6600-V, and are
connected to the £900-V buses for across-the-line startina.

Dry-type transtormers (6900 V to 489 V, three-phase, 60 Hz) are
connected to 480-V metal-enclosed switchaear (600-V-class)
arranaged as double-ended load centers, The switchgear 1is
irranaed in several independent station service distribution bus
connections. Alr-break circuit breakers are furnished with rated
interrupting capability of 50,000 A. A bus tie between the buses
provides service 1t one transformer 1s unavailable. The 480-V
switchgear provides power to various motor control centers (MCC)
and motors.

5enerally, motors rated up to 100 hp are connected to MCC and
larger motors are cornected to 480-V switchgear,

The 118-vac, sinale-phase, 60-Hz power, which is required for
essential non-Class 1E loads is supplied by solid-state
lnvérters IVIC-1, IVIC-2, and TIVIC-3 as shown in Figure 8,3-1.
Fach inverter receives incoming normal power supply from either
non-satety-related 480-vac M4CC 1°5-1 or 1BS-2, and a backup
ac power supply trom 125/250-V battery PTID2-2 by means of an

auctioneerinag-type circuit. The distribution panel PTIC1
provides an alternate source nf regulated ac power to the 118-Vac
buses durirg inverter maintenance periods. During blackout

conditions, 480-Vac MCCs 1BS5-1 and 1R5-2 receive power from a
self-contained diesel generator 161 which ensures continuity of
essential non-safety-related services,

15

15
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When unit auxiliary transformer T1A-2 is out of service,
relocation of circuit breaker, item 13, to alternate
cubicle, as shown 1in Figure 8.3-1 , enables unit
auxiliary transformer T1A-1 to supply power to (lass 1F
bus 1EA2 1n addition to Class 1% bus 1EA1.

When one unit auxiliary transformer or one station
service transformer is out of service, or proper
combination of both are out of service, and after their
associated circuit breakers have been relocated, the
safety-related buses of the unit can be supplied by two
independent and reliable immediate-access offsite power
sources,

In addition to the two otfsite sources described
previously, the onsite standby diesel generators ecan
supply power to Class 1% buses 1FA1 and 1EA2: refer to
Subsection 8.3.1.1.c.

2) Pusinag Arrangement

Two 1ndependent and redundant 6900-V Class 1F buses are
provided tor the unit,each capable ot supplying the
minimum satety-related loads required to sately shut
down the unit tollowina a DBA, Fach bus can be ted from
two independent offsite power sources or from the diesel
generator assigned to the bus.

Fach Class 1F 6900-V bus supplies a double-end~d lcad
center (€00 V class) throuah dry-type transrormers
(6900 V to 480 VvV, three-phase, 60 Hz) which supplies
480-v, metal-enclosed switchaear. A bus tie between the
bus sections of the double-ended load center provides
continuity ot service if one transformer is unavailable.
In addition, each Class 1% 6900V bus also supplies two
non-satety-related (blackont) load centers througn
dry-type transtormers (6900 V to 480 v, three-phase,
60 Hz). One of these transtormers 1is connected in
delta-delta connection, supplyinag power to the
pressurizer heaters via a 480 Vv metal enclosed
switchgear, The second transformer is connected in a
delta-wye connection, supplying power to other equipment
which 1s operated durinag a loss of offsite power, The
6.9 kV teeder breakers tor +these transformers are
qualitied as Class 1F eguipment, and trip on an accident
sianal 1n accordance with Pequlatory Guide 1,765,
Arranaement ot buses is shown in Fiaqure 8,3-1.

B.3-6 Amendment 15
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The wvoltage levels at the safety related Luses will be
optimized for the full load and minimum load conditions
that are expected throuahout the anticipated ranage of
voltage variations of the oftsite power source by the
automatic operation of the on-load tap chanaer of the
Station Service and Unit Auxiliary Transformers,

The safety-related bus voltage levels will be measured
as part of the preoperational test program and durinao
plant startup. Since the extreme conditions assumed for
the worst case calculations cannot be readily
contigqured, the voltages on the buses will be measured
and verified to be within acceptable limits for several
ditterent existina load conditions. Documentation ot
these measurements and their verification will be
available tor NRC inspection as part of the startup test
results,

To oermit wveritication that bas voltage is within the
suitable range during plant operation, voltaages on the
satety related 6900-V and 480-V buses are indicated in
the control room.

3) Loads Supplied From Fach Bus

The loads supplied from each independent and redundant

6900-V bus and 480-V 1load centers are shown in
Table 8.3- 7, The 1loads supplied from each of the

various motor control centers will be own i the
Utility Applicant's FSAF,

1541
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4) Manual and Automatic Interconnections Between
Buses, Buses and Loads, and Buses and Supplies

There are no manual or automatic interconnections
between a Class 1E bus and its redundant counterpart.
There is no way of connecting a load of one Class 1E bus
to the redundant Class 15 bus. Therefore, each Class 1E
bus is comgpletely independent of its redundant
counterpart. The only time a Class 1E 6900~V bus is
connected +O more than one power source is after manual
synchrornization of one standby diesel generator ¢to its
related Class 1E bus. Paralleling of diesel generators
is not possible due +o electrical isolation and
separation and administrative procedures which preclude
testing more than one standby diesel generator at a
time. Automatic transter of a Class 1E 6900-V bus from
the primary offsite power source to +the alternate
offsite power source is by sequential transfer fast
transfer.

5) Interconnections Between Safety-Felated and
Non-Safe+*y-Related Buses

There are no manual or au*omatic direct connections
between any Class 1E (safety-related) bus and any
non=Class 1% (non-safety-related) bus.

6) Fedundan* Bus Separation

All redundant buses are arranged to maintain electrical
and physical isolation from each o*her in order to
satisty the single-failure criterion. Physical
locations of +hese buses and related electrical
distribution are shown in Fiqures 8.3-5 and 8. 3-7.

The 6900~V and 480~V switchgear for +he redundant
safety-related loads are located in individual rooms in
the seismic Category T auxiliary building. Fach room
contains only electrical equipment, thereby, minimizing
exposure to mechanical, water, or fire damage caused by
failure of equipment such as steam lines, waterlines,
Fumps and motors. Switchgear of redundant trains are
further separated by placing +he equipment on different
floor elevations.

T 500
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m Equipment Capacities

All switchgear is adequately sized and coordinated to
permit sate and reliable operation under normal, short
€ircuit, and momentary current conditions.

The diesel generators are sized so that each set is
capable of carrying the safety-related 1loads of its
respective train for a DBA,

The estimated capacity of each diesel aenerator set and
the estimated loads used to determine this capacity are
given 1in Table 8.3-1 and 8.3-2. This estimated size
will be revised, if required, as the detailed plant
desian progresses and depending on the manufacturer's
standard sizes. The desian and continuous rating
applied is consistent with NRC Regulatory Guide 1.9 and
IEEF 387.

Capacities of individual loads are determined on the
basis of nameplate rating, pump pressure, and flow
conditions or pump runout conditions. The basis of
selection is noted in Table 8,.3-1 and 8.3-2.

Interrupting capacity ot switchgear, load center, MCCs,
and distribution panels are selected on the basis of
short-circuit calculations. Transformer impedances are
selected to permit starting the largest motor on the tus
without the wvoltage at the motor terminals dropping
below 80 percent ot the motor voltage rating, while
Still remaining within the interrupting and momentary
capabilities ot the breakers.

8) Automatic lLoading and Stripping of Ruses

The €.9 kV Class 1F buses are normally fed from the
primary ottsite power supply through the Station Service
Transtormers.

In the event of a DPA the following significant
operations are initiated:

a) The reactor 1c shutdown and the turbine aenerator
1S tripped

b) Trippina ot the turbine generator will open the
aenerator load break switch automatically.
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e) If the +transfer is successfully completed plant
shutdown groceeds with all auxiliary loads still
available.

f) If the fast ¢transfer is not completed within the
design time limit, +hen fast transfer is
automatically blocked and the loads on the 6.9 kV
non Class 1E busses will be automatically shed by
the bus undervoltage relays.

q) The loads on the Class 1% busses, which are being
supplied Lty the preferred offsite source, corntinue
to operate and any additional loads required for
safe shutdown are sequenced on in accordance with
Table 8.3-2.

Voltage conditions on +he 6.9 kV Class 1F busses are
monitored by two systems of undervoltage protection.
One system senses a low or *otal loss of voltage and a
second system which senses a sustained degradation of
bus wvoltage. Each system consists of three voltage
sensors connected in a two out of three coincidence
scheme on each bus. The resultant output will
incorporate a time delay to prevent spurious +rips due
to momentary voltage distrubances. Setpoints for the
voltage sensors and time delay relays will be determined
by analysis of the voltage requirement characteristics
of the safety related equipmen* for all onsite
distribution wvoltage levels. The time delay, including
suitable margin, will not exceed the maximum time delay
assumed in the Utility Applicant's FSAP accident
analysis and will not result in a failure of any safety
system component due to extended operation at a degraded
voltage condition.

Each redundant safety-related train has a set of two
automatic load sequencers; one for sequentially applying
the ESF loads in the event of a Safety Injection
Actuation Signal (SIAS) and one for sequentially
applying loads required during either a loss of voltage
or a sustained degradation of voltage on the 6.9 kV
Class 1E bus. The set of sequencers associated with
each Class 1E train are completely independent from the
set on ¢the cther Class 1% +¢rain, thus eliminating the
possibility on a common failure mode. Control of the
6.9 kV Class 1E bus supply breakers is accomplished
separately and not by the sequencers; a failure of any

8.3-94 Amendment 15
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sequencer will not affect the availability of either the
orfsite or onsite power sources. In order for a
Sequencer to commence connecting the appropriate loads,
proper bus voltage must be present on the 6.9 kV
Class 1E buses, regardless of the source.

Toad shedding is automatically blocked during the
sequencing cycle of either of +the sequencers and is
automatically unblocked subsequent to the completion of
the sequencing cycle, Indication ot the 1load shed
blocking status will be provided in the control room.
Details of this design, including set points, system
tolerences, sequencer realibility information and design
detail drawings will be contained in the Utility
Applicant's FSAR.

54—t~
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9) Safety-Related Equipment Identification

Sairety related equipment identification is discussed in
Subsection 8.3.1.3.

10 Instrumentation and Control

Control of the 6,9 kV Class 1*¥ supply breakers is from
the control room where voltmeters, ammeters, frequency
meters, synchroscopes, control switches, and controls
are available as recuired bty the operator. Control of
the supply breakers is also available at the switchgear,
but synchronizina control is only provided in the
control room. Control ot each supply breaker from the
control room is dependent on the remote-lncal control
switch 1n the switchgear being in the remote position.
To close a circuit breaker requires operation of two
switches; . the tirst, the synchronizinag two position
(otf, sync) switch, and the second, the control four
position (pull out, trip, neutral, close) switch.

The electrical control circuits for all BOP safety
related equipment are designed to assure that the
disablina ot one component does not, through
incorporation of interlockina or sequencina controls,
render other components inoperable. In the cases where
this conaition cannot be avoided, administrative
procedure will be provided to assure the operating
personnel 's awareness of the system constraint during
all modes of operation. These control circuits will be
reviewed and the results discussed in the Utility
Applicant's FSAR,
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The unit auxiliary and station service transformers are
protected by differential relays and overcurrent backup
relaying. Faults within the differential relay zone of
the unit auxiliary transformer cause the unit to trivo
and the unit output breakers in the unit output
switchyard to open. The non-Class 1E 6900-V buses fast
transter to the primary oftsite power source. A fault
within the differential =zone around either station
service transtormer opens the high-voltage breakers in
the primary offsite power source substation. The 6900-V
Class IF buses automatically transfer to the alternate
offsite power source through the unit auxiliary
transformers with no loss ot operation.

All protective devices are coordinated to isolate a
fault or abnormal condition as quickly as possible
without damaging or interfering with the effective
operation ot the rest of the system.

Only conventional protective relays of reliable designs
with well-detined and proven theory of operation and
operating characteristics will be selected for Class 1E
application.

Felay settinas are based on calculation which takes into
account manutacturer's tolerances.

Acceptance tests and calibration tests for each relay
vill be performed in accordance with manufacturer's
recommendation. Periodic testing i1s performed on each
relay to verify proper relay operation. The testing
interval will be established such that any set point
drift will not exceed the allowable tolerance. The
allowable tolerance will be determined by the Relay
Coordination Analysis. Results of this analysis will be
discussed in the Utility Applicant's FSAP,

+Hrt0—TO
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12) System Testing and Surveillance

Circuit design incorporate: test provisions to
periodically monitor the operational capability of the
safety-related Class 1F systems during power operation.
Initially, all safety-related equipment is tested to
verify compliance with pertormance specificaticns after
final assembly and during the startup testina phase.

The diesel generators are tested prior to plant startup
to demonstrate their capability to satisfy design
requirements, The following tests are administered to
certify the adequacy of the units for the intended
service:

a) Starting tests

b) Load acceptance tests

c) Rated load tests

d) Desian load tests

€) Load rejection tests

f) Electrical tests

qa) Functional tests
At the operating license review stage, a review of
operating, maintenance, and testing procedures will be
made to determine the extent of usage of jumpers or
other temporary forms of bypassing functions for
operating, testing, or maintainina of safety related
systems. Results of this review will be provided in the
Utility Applicant's FSAFR,

The criteria for the use of jumpers in testing is in
comformance with Pequlatory Guide 1.118.
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8.3.1.4.2.2 General Plart Areas

In plant areas where hazards are limited to failures or faults
internal to the electric equipment or cables, minimum spacing is
3 teet between redunaant cable trays separated horizontally* and
5 teet between those separated vertically.** If minimum spacing
is unattainable, a fire barrier is provided in accordance with
IFEF 384-1974,

* (measured from the side rail of one tray to the side rail of the
adjacent tray)

**(measured from the bottom of the top tray to the top of the
side rail of the bottom tray).

B.3.1.4.2.3 Hostile ®Bnvironments

In general Class 1F wiring systems will not be routed throuash an
area where there 1is potential for accumulation of large
quantities ot oil or other combustible material. T1f such routinag
18 unavoidable, only one system of redundant cables is allowed in
any such area, and the cables are protected by flame retardant
material as discussed in Section 9.5.1. In areas containing
potential missiles, physical arrangement or protective barriers
preclude simultaneous loss ot more than one redundant system,

8.3.1.4.2.4 Flectrical Penetration Areas

Separate penetrations are provided for 6900-V power, 480-V power,
control, and instrumentation cables ot each Class 1E train and
protection channel. The desian objective is maximum possible
separation between Class 1F trains, and hbetween any large piping
penetrations and Class 1F trains to minimize damage trom steam or
waterline ruptures, Protection from the main steam and feedwater
lines is provided by means of reinforced concrete walls or
tloors. Electrical penetration areas locate® on diftferent floor
elevations provide adequate physical separati n hetween redundant
€ircuits. In cases where redundant instrumentation channels will
be routed on the same elevation, and in the same general area,
the reaundant channels will be located on opposite sides of <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>