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8.0 ELECTRIC POWER
8.1 INTRODUCTION

This section of the referenced Design Control Document (DCD) is incorporated by
reference with the following departures and/or supplements.

8.1.1 General

Replace the fourth paragraph in DCD Subsection 8.1.1 with the following.

Figure 8.1-1R is a simplified electrical one line diagram depicting the alternating
current (ac) and direct current (dc) onsite and offsite electric power system
including the site-specific switchyard.

8.1.21 Utility Power Grid Description
Replace the paragraph in DCD Subsection 8.1.2.1 with the following.

Oncor Electric Delivery Company LLC (Oncor) is the transmission service
provider (TSP) for the Comanche Peak Nuclear Power Plant (CPNPP). Oncor
operates the largest distribution and transmission system in Texas, providing
power to three million electric delivery points over more than 101,000 miles of
distribution and 14,000 miles of transmission lines. Oncor operates in a service
area of east, west, and north central Texas and serves cities that include the
Dallas-Fort Worth area and surrounding cities. The Oncor grid is connected to
fossil-fueled plants, combustion turbine plants and nuclear plants supplying
electric energy over a transmission system consisting of various voltages up to
345 kV. Oncor is a member of Electric Reliability Council of Texas (ERCOT).
ERCOT is comprised of members engaged in generation, transmission,
distribution and marketing of electric energy in the state of Texas. ERCOT is the
independent system operator that oversees all generation and transmission
functions.

A new 345 kV switching station for CPNPP Units 3 and 4 (plant switching station)
is constructed prior to fuel loading. The plant switching station is a part of the
ERCOT grid and has four outgoing transmission circuits to remote substations as
described in Section 8.2. In addition, the plant switching station has four
independent overhead transmission tie lines, two for CPNPP Unit 3 and the other
two for CPNPP Unit 4. The plant switching station has two main buses configured
in a breaker and a half scheme. The switching station equipment shared between
Unit 3 and 4 has the capacity and is configured such that sharing will not
significantly impair the ability to provide offsite power in response to an accident in
one unit and an orderly shutdown and cooldown of the remaining unit and that
adequate offsite power capacity exists to support both units during this scenario.

8.1-1 Revision 3
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8.2 OFFSITE POWER SYSTEM

This section of the referenced DCD is incorporated by reference with the following
departures and/or supplements.

8.211 Transmission System
Replace the paragraph in DCD Subsection 8.2.1.1 with the following.

Oncor is the TSP for CPNPP. Oncor operates the largest distribution and
transmission system in Texas, providing power to three million electric delivery
points over more than 101,000 miles of distribution and 14,000 miles of
transmission lines. Oncor operates in a service area of east, west, and north
central Texas and serves cities that include the Dallas-Fort Worth area and
surrounding cities. The Oncor grid is connected to fossil-fueled plants, combustion
turbine plants and nuclear plants supplying electric energy over a transmission
system consisting of various voltages up to 345 kV. Oncor is a member of ERCOT.
ERCOT is comprised of members engaged in generation, transmission,
distribution and marketing of electric energy in the state of Texas. ERCOT is the
independent system operator that oversees all generation and transmission
functions. The relevant portions of the Oncor transmission system network
configuration is shown in Figure 8.2-201.

A new Oncor 345 kV switching station for CPNPP Units 3 and 4 (plant switching
station) is constructed prior to fuel loading. The plant switching station has four
outgoing transmission lines to remote switching stations as indicated in Table
8.2-201.

The rights-of-way for the transmission lines listed in Table 8.2-201 is established
and all four lines are constructed prior to fuel loading. These rights-of-way
commence at the CPNPP property and continue towards the switching stations,
listed in Table 8.2-201. The width of the rights-of-way is adequate for the planned
transmission lines. The TSPs in the ERCOT region are subject to regulations of
the Public Utility Commission of Texas (PUCT) that controls new transmission
facilities and needed interconnections to transmit power to and from the
transmission grid. Any existing rights-of-way are utilized without compromising
design basis criteria.

In addition, the plant switching station has four independent overhead
transmission tie lines, two for CPNPP Unit 3 and two for CPNPP Unit 4, as
indicated in Table 8.2-202.

8.21.2 Offsite Power System

Replace the first paragraph in DCD Subsection 8.2.1.2 with the following.

8.2-1 Revision 3
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The offsite power system is a nonsafety-related, non-class 1E system, beginning
at the transmission grid and ending at the line-side terminals of the main power
supply circuit breakers feeding the 13.8 kV and 6.9 kV buses, and at the terminals
on the main transformer (MT) side of the generator load break switch (GLBS). The
plant switching station is connected to the transmission grid by four outgoing
transmission lines. The one line diagram of the offsite power system is shown in
Figure 8.2-202. The plant switching station has two independent control houses
(#1 and #2) that contain the control and protection equipment for the four outgoing
transmission lines. The control and protection equipment for the DeCordova and
Johnson lines are in control house #1, and those for the Parker and the Whitney
lines are in control house #2. The transmission lines that are associated with
different control houses are designed such that, availability of the two lines
associated with one control house is not lost by any single failure that may cause
failure of lines associated with the other control house.

For each unit, there are two 345 kV gas-insulated switchgear, one is for the
normal preferred power supply (PPS) and the other is for alternate PPS,
hereinafter called unit switchyard. The normal PPS unit switchyard is located on
the southwest side of the turbine building (T/B), and the alternate PPS unit
switchyard is located on the southeast side of the T/B. The one-line diagrams for
the normal PPS and alternate PPS unit switchyards are shown in Figures 8.2-203
and 8.2-204, respectively.

There are two indoor gas-insulated 345 kV circuit breakers in the normal PPS unit
switchyard. One breaker is on the high-voltage side of reserve auxiliary
transformer (RAT) 1 and RAT3, and the other is on the high voltage side of RAT2
and RAT4. The other sides of these two circuit breakers are connected to the
overhead 345 kV transmission tie line going to the plant switching station. The 345
kV interconnections between the RATs, gas-insulated switchgear (GIS), and
overhead transmission tie line are provided by gas-insulated bus (GIB).

There is one indoor gas-insulated 345 kV circuit breaker in the alternate PPS unit
switchyard connecting the high-voltage side of the MT and the overhead 345 kV
transmission tie line going to the plant switching station. The 345 kV
interconnections between the MT, GIS, and overhead transmission tie line are
provided by GIB.

The unit interface with the Oncor transmission system is at the connection to
Oncor’s 345 kV overhead transmission tie line in the unit switchyards. The four
unit switchyards and the four transmission tie lines between the unit switchyards
and the plant switching station are physically separated.

Replace the first four sentences of the second paragraph in DCD Subsection
8.2.1.2 with the following.

For each unit, offsite electric power is provided to the onsite power system from
the grid and other generating stations by two physically independent

8.2-2 Revision 3
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transmission lines. During unit startup, shutdown, maintenance, and during all
postulated accident conditions, offsite electric power can be supplied to each unit
site from the plant switching station through two physically independent
transmission tie lines. One of these two transmission tie lines connects to the
high-voltage side of the MT via a 345 kV circuit breaker. The other transmission tie
line connects to two 345 kV circuit breakers at the unit switchyard, one circuit
breaker is for RAT1 and RAT3, and the other circuit breaker is for RAT2 and
RAT4. Both of any two outgoing transmission lines between the plant switching
station and the remote offsite switching stations adequately maintain the voltage
within 15 percent of 345 kV at the high voltage side terminals of the MTs and
RATs, while supplying full auxiliary loads of both units for all normal, abnormal and
postulated accident conditions.

Add the following information after the last sentence of the second paragraph in
DCD Subsection 8.2.1.2.

Neither the grid stability analysis in Subsection 8.2.2.2 nor the failure modes and
effects analysis (FMEA) in Subsection 8.2.1.2.1.1 identified the non-safety related
offsite power system as risk-significant during all modes of plant operation.

Add the following information after the last sentence of the eleventh paragraph in
DCD Subsection 8.2.1.2.

The force-cooled continuous-current rating of the iso-phase bus duct section
between the main generator and the main transformer is 44.4 kA, which provides
5% margin with respect to the 42.2 kA continuous current rating of the main
generator.

Replace the last sentence of the fifteenth paragraph in DCD Subsection 8.2.1.2
with the following.

In case of a sudden pressure relay operation, the transformer is isolated.

Replace the second sentence of the eighteenth paragraph in DCD Subsection
8.2.1.2 with the following.

Minimum one-hour rated fire barriers are provided between all transformers.
Figures 8.2-207 and 8.2-208 show physical layout of equipment in the Unit 3 and
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Unit 4 unit switchyards/transformer yards, respectively. Cables associated with the
normal and alternate PPS between unit switchyard and the electrical room in the
T/B are routed in separate underground duct bank. Normal and alternate PPS
cables are physically separated which minimizes the chance of simultaneous
failure. The underground duct bank for these circuits is sealed to prevent
degradation in wetted or submerged condition.

8.21.21 Switchyard
Replace the content of DCD Subsection 8.2.1.2.1 with the following.
8.21.211 Plant Switching Station

The plant switching station is located approximately half a mile south-west from
the plant-site, within the CPNPP property. From the plant switching station, there
are four outgoing transmission lines going to remote switching stations, and four
transmission tie lines going to the four unit switchyards. There are two control
houses in the plant switching station. The control and protection equipment
associated with the DeCordova and Johnson transmission lines and the two
normal PPS transmission tie lines are located in control house #1. The control and
protection equipment associated with the Parker and Whitney transmission lines
and the two alternate PPS transmission tie lines are located in control house #2.
The control and protection circuit cables that are routed in the yard and associates
with two different control houses are physically separated to avoid a common
cause failure of the two control houses and the availability of the associated offsite
power circuits. The four outgoing transmission lines to remote switching stations
and the four transmission tie lines to the unit switchyards are installed on separate
sets of transmission towers and do not cross each other. Any credible failure of
one PPS circuit, including catastrophic failure of transmission towers, is not cause
the failed circuit or tower to fall into PPS circuit for the same unit. The plant
switching station, including the transmission lines, towers, protection relay
systems, control houses, etc. are not specifically designed for earthquake,
tornado or flooding; however, they are designed to the applicable industry
standards and regulations to assure a safe and highly reliable offsite power
system. Each power circuit of the normal and alternate PPS, originating from the
ERCOT transmission grid and terminating at the line-side of the medium-voltage
bus incoming circuit breakers, is designed to withstand the effects of natural
phenomena (excluding earthquake, tornado or flooding) and protected from
dynamic effects, and has sufficient capacity and capability to assure satisfactory
operation of all safety loads and non safety loads, under normal, abnormal and
postulated accident conditions. Lightning protection system is also provided as
discussed in Subsection 8.3.1.1.11.

The breakers in the plant switching station are arranged in a breaker-and-a-half
scheme having six bays. Of the six bays, two bays are provided with three circuit
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breakers and the remaining four bays are provided with two circuit breakers.
Provision is made for adding the third circuit breaker in the two-circuit breaker
bays to accommodate future growth. All 345 kV circuit breakers have dual trip
coils. The switching station main buses are constructed of six-inch aluminum
tubes with standard 345 kV spacing. All of the circuit breakers have a disconnect
switch on each side to allow isolation or removal of a circuit breaker without
affecting availability of each transmission line. The one line diagram and the
physical layout drawing of the plant switching station are shown in Figures
8.2-205 and 8.2-206, respectively.

In order to avoid crossings of the 345 kV lines out of the plant switching station, a
section of the two main buses is lengthened to allow several of the existing circuits
to pass through (fly-over) the plant switching station. The section of bus is
approximately 300 ft. long to allow space for the fly-over circuits. The fly-over
circuits are double dead-ended between the two main buses to avoid a scenario
that would allow a single failure of one of the lines to trip both of the main buses.
Standard 345 kV substation dead ends are utilized for these terminations. The
lines that pass through the station are the 345 kV CPNPP Units 1 and 2 — Parker
345 kV switching station line, the 345 kV CPNPP Units 1 and 2 — Comanche
Switch line and the 138 kV CPNPP Units 1 and 2 — Stephenville line.

The plant switching station has two 25 ft. X 65 ft. control buildings. These
buildings house the primary and backup line relaying panels, voltage transformer
and current transformer indoor junction boxes, supervisory control and data
acquisition (SCADA) unit, digital fault recorder (DFR) unit, batteries and battery
chargers and all ac and dc panels. Each building houses a single set of batteries
and battery charger in its own battery room separate from the relay panel room.
One building houses dc source #1 and the other houses dc source #2. To reduce
the cable lengths of the dc supplies in one control building to panels in the other
control building, a set of fused cables are brought from the dc source in each
control building to the dc box in the relay panel room of the other control building.
This allows for short cable runs to the relay panels in the other control building,
while keeping the batteries in different buildings. A SCADA unit is installed in each
control building, with the data circuit bridged between the two units. This prevents
bringing all of the SCADA cable to one building. A similar design is used on the
DFR, but the station switcher is used to connect both DFRs to one phone line.
Each building has its own heating, ventilation, and air conditioning (HVAC)
system, portable fire extinguishers, and eyewash stations.

A fiber optic shield wire is installed on each of the four 345 kV tie lines between
the plant switching station and the unit switchyards. These fibers are used for
relay protection and for sending generator information to Oncor. Oncor has no
direct control of any of the 345 kV circuit breakers located at the unit switchyards.
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Each transmission line and the plant switching station buses are provided with
primary and backup relay protection schemes. Each transmission line is protected
by pilot protection using a directional comparison blocking scheme.

Phase step-distance and ground directional-overcurrent protection are also
provided as backup protection. Each plant switching station bus has dual
independent differential protection schemes. Each transmission tie line has
differential protection and phase step-distance and ground directional-overcurrent
protection. The relay protection schemes for independent transmission lines are
designed so that any single failure or incident, such as control house fire or cable
dig-in, will not cause loss of both circuits in any combination of two independent
transmission lines. The relay panels for independent transmission lines are
physically located in separate control house and the control cables are physically
separated. The design for every protection zone has fully redundant and
electrically independent protection systems. This fully redundant concept is also
applied to the breaker-failure schemes.

The primary ac power supply for the plant switching station is provided from
existing local electric distribution system. The backup ac power is supplied by a
separate power source from the primary ac power.

Any combination of two of the four outgoing transmission lines (DeCordova,
Parker, Johnson, and Whitney), except for the combinations of DeCordova and
Johnson and Parker and Whitney, are two independent offsite power circuits from
the ERCOT transmission network to the plant switching station. Any credible
single incident or single failure of a transmission line or a plant switching station
component does not result in simultaneous failure of both circuits in any
combination of two independent offsite power circuits. The FMEA presented in
Table 8.2-203 indicates that at least one of the two independent offsite power
circuits would remain available to perform its design basis functions under a
postulated single incident or a single failure. The FMEA examines the various
ways in which a failure may occur and the effects of this failure on the ability of the
equipment to continue to perform its intended function. Each piece of critical
equipment was reviewed to determine how it might fail. Physical as well as
electrical failures were examined. Failures caused by external influences as well
as failures due to overloading or over stressing of equipment were examined.

Each type of failure was evaluated to determine if it would affect any other
equipment. For instance, if the trip out of a transmission line might cause other
lines to be overloaded or interrupt an offsite power circuit.

The effects were analyzed to determine if critical functions of the plant switching
station would be affected. There should be no single failure that results in
un-availability of at least two power circuits and compromise the ability of the plant
to maintain containment integrity and other vital functions. Failure modes and
effects of the following equipment of the plant switching station were analyzed.

* Transmission line towers.
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» Transmission lines.

* Plant switching station main buses.

» 345KV circuit breakers.

» 345 kV disconnect switches.

» Transmission line and bus relay systems within the plant switching station.
8.21.21.2 Unit Switchyards/Transformer Yards

The MTs, UATs, RATs, and the main generator excitation transformer are located
outdoors in the transformer yard. There are two indoor GIS, the normal PPS GIS
is located on the west side of the RATs, and the alternate PPS GIS located on the
east side of the MTs. The two GIS buildings and the transformer yard are
enclosed within a security fence that has controlled access. Three-hour rated fire
barriers are provided between the transformers that are associated with the
normal and alternate PPSs. There is a minimum one-hour rated fire barrier in
between all transformers. The physical layouts of the Unit 3 and Unit 4 unit
switchyards/transformer yards are shown in Figures 8.2-207 and 8.2-208,
respectively.

The isolated phase busducts (IPBs) from the GLBS are connected to the low
voltage (LV) side of the MTs and to high voltage (HV) side of the UATs. The MT
circuit breaker in the GIS is connected to the HV side of the MTs by GIB. The
alternate PPS GIS has one gas-insulated circuit breaker, designated as MT- CB,
which connects the HV side of the MT to the Oncor alternate PPS transmission tie
line. The normal PPS GIS has two gas-insulated circuit breakers, one designated
as RAT-CB1 for RAT1 and RAT3, and the other designated as RAT-CB2 for RAT2
and RAT4. The RAT-CB1 connects the HV sides of RAT1 and RAT3 to the Oncor
normal PPS transmission tie line. The RAT-CB2 connects the HV sides of RAT2
and RAT4 to the Oncor normal PPS transmission tie line. The breaker open/close
logic diagrams for the unit switchyard circuit breakers are shown in Figures
8.2-209 and 8.2-210. The RAT-CB1 and RAT-CB2 has a continuous rating of 2000
amp and 63 kA short circuit rating. The MT-CB has a continuous rating of 4000
amp and 63 kA short circuit rating. Two trip coils are provided for each circuit
breaker, actuated by the primary and back up relay protection schemes. The one
line diagrams for the normal and alternate PPS GIS are shown in Figures 8.2-203
and 8.2-204, respectively. Each circuit breaker is provided with two
motor-operated grounding type disconnect switches. Additional motor-operated
grounding type disconnect switches are provided, as shown in the one line
diagrams in order to isolate any section of the power circuit. Surge arresters are
provided both at the transformer side and at the transmission tie line side to
protect the equipment from damage due to lightning and switching surges.
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Each unit switchyard has two sets of 125V dc batteries and two separate dc power
distribution systems. Each battery system has its own 480V ac -125V dc battery
charger. In addition, there is a spare battery charger that can be placed in
service to replace any of the dedicated battery chargers. The batteries are sized
conservatively to perform its design basis functions upon loss of the battery
charger. The battery chargers are sized to charge a design basis discharged
battery to 95 percent of its capacity within twenty-four hours. A primary and a
backup relay protection scheme is provided for each of the transmission tie lines
to the plant switching station. The dc control power for the primary and the backup
protection scheme is provided from separate dc systems in each unit switchyard.

Four separate 480V ac power supply systems fed from four different non-Class 1E
480V load centers of each unit, are provided for the unit switchyards of each unit.
Two systems are for the normal PPS unit switchyard and the other two for the
alternate PPS unit switchyard. Within each unit switchyard, two separate low
voltage ac power distribution systems provide power to two separate groups of
electrical loads.

The normal PPS and the alternate PPS unit switchyards, the normal PPS and the
alternate PPS transmission tie lines to the plant switching station, the low-voltage
dc and ac power systems in the unit switchyards, are physically separated and do
not share any common equipment. Hence, no FMEA is warranted for the
equipment and circuits associated with the unit switchyards.

8.2.1.2.2 Plant Switching Station and Transmission Lines Testing and
Inspection

An agreement between Luminant and Oncor for inspection, maintenance,
calibration, and testing of transmission lines, and plant switching station, provides
the procedure, policy and organization to carry out inspection, maintenance,
calibration, and testing of transmission lines and plant switching station.

This agreement defines the interfaces and working relationship between Luminant
and Oncor. As a service to Luminant, Oncor performs inspection, maintenance,
calibration, and testing of Luminant transformer and circuit breaker assets at
CPNPP. Luminant and Oncor are responsible for control of plant/grid interface
activities. For reliability, Luminant and Oncor coordinate maintenance and testing
of offsite power systems. Oncor establishes communication and coordination
protocols for restoration of external power supply to the nuclear plant on a priority
basis.

For performance of maintenance, testing, calibration and inspection, Oncor
follows its own field test manuals, vendor manuals and drawings, industry’s
maintenance practice and observes Federal Energy Regulatory Commission
requirements and North American Electric Reliability Corporation reliability
standard.
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Oncor verifies that these test results demonstrate compliance with design
requirements and takes corrective actions as necessary. Oncor plans and
schedules maintenance activities, notifying the plant and transmission system
operations group in advance. Oncor also procures necessary parts prior to the
commencement of maintenance activities.

Transmission lines in the Oncor Electric Delivery transmission system are
inspected through an aerial inspection twice per year. The inspection has a
specific focus on vegetation management, inspection of structures and
conductors, right-of-way encroachments, and any conditions that pose a danger
to the public. Herbicide is used to control vegetation within the boundaries of the
transmission line rights-of-way. Where herbicides cannot be applied, vegetation is
cut and removed. This cutting and removal effort is extended beyond the formal
right-of-way limit to address the presence of any danger trees which may
adversely affect the operation of the transmission line.

The interconnecting plant switching station, as well as other substation facilities,
has multiple levels of inspection and maintenance, including the following:

» Walk throughs and visual inspections of the entire substation facility.
* Relay functional tests.

* Oil sampling of power transformers. Oil samples are evaluated through the
use of gas chromatography and dielectric breakdown analysis.

* Power circuit breaker maintenance is based on operating conditions and
time and consists of visual inspection, diagnostic tests and internal
inspections to determine the breakers operating conditions.

* A power test (Doble Test) is typically performed on oil filled equipment,
along with other diagnostic tests to determine the transformers operating
conditions.

* Thermography is used to identify potential thermal heating issues on
buses, conductors, connectors, switches, transformers, and other
equipment located within a plant switching station.

8.21.2.3 Communication with ERCOT/Oncor

The interfaces between CPNPP and Oncor are managed via a formal
communication agreement. A reliability of the offsite power is managed by
ERCOT, Oncor and CPNPP personnel through communications and actions
governed and coordinated by the formal Interface Agreement.

The communication agreement specifies the responsibilities and communication
methods among ERCOT, Oncor and CPNPP which have the responsibilities for
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the operation, maintenance, and engineering of transmission system. Planned
activities and changes in plant structures, systems, and components (SSC)
status which may affect grid stability/reliability are clearly identified and included in
the communications. The main control room operators notify Oncor of any plant
activity that may impact generation capability. The Oncor monitors transmission
system conditions to ensure adequate voltage is maintained to support CPNPP,
and notifies the main control room operators of conditions which will result in
inadequate voltage support.

The instrumentation for monitoring and indicating the status such as breaker
positions, bus and line voltages, frequency, watts and vars, etc., of the preferred
power system ensure that any change in the preferred power system that would
prevent it from performing its intended function is immediately identified by the
main control room operator.

Methods and procedures for confirming the operational readiness of offsite power
systems are provided to verify that main control room operators are aware of the
capability of the offsite power system to supply power during operation and
situation that can result in a loss of offsite power (LOOP) following a trip of the
plant.

Adequate procedures, administrative controls, and protocols are implemented to
ensure that no modifications of the offsite power system circuits credited for
satisfying GDC 17 without the performance of a proper safety evaluation.

Grid reliability evaluations are performed for maintenance or modifications to the
offsite power system, as part of the maintenance risk assessment required by 10
Code of Federal Regulations (CFR) 50.65 before performing “grid-risk-sensitive”
maintenance activities. The results of the grid reliability evaluations are evaluated
by the maintenance rule program which is described in Subsection 17.6.2.

Communication links exist between the main control room operators and
ERCOT/Oncor as a means to obtain timely information on power grid operating
conditions and status to verify the operability of the offsite power grid in
accordance with the requirements of the technical specifications.
Communications with ERCOT/Oncor exist for restoration of offsite power in the
event of a LOOP or station blackout.

Real time analysis tools are provided to evaluate the impact of the loss or
unavailability of various transmission system elements. The evaluation results of
these analysis tools notify the main control room operators to provide
compensatory actions for the event.

Add the following new subsections after DCD Subsection 8.2.2.1.
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8.2.2.2 Grid Reliability and Stability Analysis

Oncor has performed a transient stability study for the proposed addition of
CPNPP Units 3 and 4 generation facility to the ERCOT transmission network in
accordance with BTP 8-3. The CPNPP Units 3 and 4 connect to the ERCOT
network via four 345 kV transmission tie lines to the plant switching station and
four 345 kV outgoing transmission lines, as discussed in Subsection 8.2.1.1. The
purpose of this study is to determine if the expansion of this facility causes the
proposed or existing nearby generators to experience transient instability for
selected planning criteria contingencies. This study indicates that neither the
proposed nor existing nearby generators experience transient instability for the
selected planning criteria contingencies that have been considered.

This study, and its conclusions, is based on preliminary data and is subject to
review using final data to be provided prior to the interconnection of the proposed
generating facility expansion with the Oncor transmission system.

The pertinent details of the Oncor transient stability study are summarized below:

The study was conducted in accordance with the ERCOT Generation
Interconnection or Change Request Procedure using a 2015 summer peak case
projected from the 2012 ERCOT summer peak base case. The ERCOT dynamics
database associated with the 2010 summer peak base case was modified for
compatibility with the 2015 base case.

A series of contingencies consistent with the ERCOT planning criteria were
applied to selected locations in the vicinity of CPNPP. The contingencies studied
include the loss, as a result of a single event, of the largest generation capacity
being supplied to the grid, removal of the largest load from the grid or loss of the
most critical transmission line. The assumptions of this study are the following:

» All system elements were assumed to be in service prior to the
contingency being simulated.

» Disturbances were modeled as close-in, normally-cleared faults by
primary relaying and faults with stuck or hung breaker, cleared by back up
protection.

* Normal clearing time for the primary relaying was assumed to be 4 cycles
with one re-close attempt at 60 cycles.

» Selected machine rotor angles were monitored for indications of instability.
The expected contingencies are the following:

+ Simultaneous trip of CPNPP Units 3 and 4 as the largest generator in the
grid.
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* Loss of the largest load in the grid.

The addition of the proposed CPNPP Units 3 and 4 at the Comanche Peak facility
does not adversely impact the stability of the existing units and the new units in
the area. The Comanche Peak generation remains stable for reasonably
expected contingencies. These study cases include loss of the most heavily
loaded transmission circuit connected to the plant switching station, loss of the
largest capacity transmission circuit connected to the plant switching station and
removal of the largest load from the system. In addition, in case of loss of the
largest supply, i.e. CPNPP Units 3 and 4, the transmission system remains stable
with slight voltage and frequency variation. The voltage low point is about 0.976
pu and frequency deviation from 60 Hz is only 0.24 Hz at the lowest point. In
addition, the maximum frequency decay rate does not exceed 5 Hz/second that is
assumed in the reactor coolant system flow analysis in Chapter 15. The grid
stability analysis justifies the assumption used in Chapter 15 to power RCPs
through the UATs for at least three seconds after a turbine generator trip.

Grid stability is evaluated on an ongoing basis based on load growth, addition of
new transmission lines, addition of new generation capacities and for planned
system changes.

The plant switching station and associated outgoing transmission lines and tie
lines are newly constructed in CPNPP site and the transmission lines are
connected to the four independent and separate local switching station. The
transmission system reliability is evaluated in a similar manner as the CPNPP
Units 1 and 2. CPNPP Units 1 and 2 have not experienced any LOOP event
caused by both the transmission system accepting the unit’s output and the
transmission system providing the preferred power for the unit’s loads, from 1986
to 2007. According to this experience data, the transmission system is expected
to be highly reliable.

8.2.3 Design Bases Requirements

CP COL 8.2(11) Replace the first sentence of the second paragraph in DCD Subsection 8.2.3 with
the following.

A failure modes and effects analysis is provided in Subsection 8.2.1.2.1.1 and the
offsite power system conforms to the following requirements.

STD COL 8.2(11) Replace the last sentence of the fifth paragraph in DCD Subsection 8.2.3 with the |
following.

A summary of a grid stability analysis is provided in Subsection 8.2.2.2 and the |
grid stability conforms to this requirement.
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STD COL 8.2(11) Replace the last sentence of the eighth paragraph in DCD Subsection 8.2.3 with |
the following.

A transmission system reliability analysis is provided in Subsection 8.2.2.2.

CP COL 8.3(12)  Condition monitoring of underground or inaccessible cables within the scope of |
the maintenance rule (10 CFR50.65) is incorporated into the maintenance rule
program. The cable condition monitoring program incorporates lessons learned
from industry operating experience, address regulatory guidance, and utilizes
information from detailed design and procurement documents to determine the
appropriate inspections, tests, and cable monitoring criteria within the scope of the
maintenance rule described in Subsection 17.6.2. The program takes into
consideration Generic Letter 2007-01.

8.24 Combined License Information
Replace the content of DCD Subsection 8.2.4 with the following.
CPcCoOL8.2(1)  8.2(1) Utility power grid and transmission line

This Combined License (COL) ltem is addressed in Subsections 8.1.2.1, 8.2.1.1,
8.2.1.2.3, Table 8.2-201, Table 8.2-202, and Figure 8.2-201.

8.2(2) Deleted from the DCD.

CPCOL82(3) 8.2(3) Switchyard description
This COL Item is addressed in Subsections 8.1.1, 8.2.1.2.1, 8.2.1.2.1.1, |
8.2.1.2.1.2, 8.2.1.2.2, Figure 8.1-1R, Figure 8.2-202, Figure 8.2-203, Figure
8.2-204, Figure 8.2-205, Figure 8.2-206, Figure 8.2-207, Figure 8.2-208, Figure
8.3.1-1R and Figure 8.3.1-2R.

CPCOL82(4) 8.2(4) Normal preferred power

This COL Item is addressed in Subsection 8.2.1.2, Figure 8.2-202, Figure
8.2-203, Figure 8.2-207 and Figure 8.2-208.

CPCOL82(5) 8.2(5) Alternate preferred power

This COL Item is addressed in Subsection 8.2.1.2, Figure 8.2-202, Figure
8.2-204, Figure 8.2-207 and Figure 8.2-208.

8.2(6) Deleted from the DCD.

CPCOL8.2(7) 8.2(7) Protective relaying
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This COL Item is addressed in Subsections 8.2.1.2.1.1, 8.2.1.2.1.2, Figure
8.2-203, Figure 8.2-204, Figure 8.2-209 and Figure 8.2-210.

8.2(8) Switchyard dc power

This COL Item is addressed in Subsections 8.2.1.2.1.1 and 8.2.1.2.1.2.
8.2(9) Switchyard ac power

This COL Item is addressed in Subsections 8.2.1.2.1.1 and 8.2.1.2.1.2.
8.2(10) Transformer protection

This COL Item is addressed in Subsection 8.2.1.2.

8.2(11) Stability and Reliability of the Offsite Transmission Power Systems

This COL Item is addressed in Subsections 8.2.1.2.1.1, 8.2.1.2.3, 8.2.3 and Table |
8.2-203.

8.2(12) Deleted from the DCD.
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CP COL 8.2(1) Table 8.2-201
345 kV Transmission Lines

345 kV Transmission Approx. Thermal
Transmission Line Termination Length Rating
Line Designation Point (Miles) (MVA)
Whitney w Whitney 45 1631
Switching Station
Johnson J Johnson Switching 22 1631
Station
DeCordova D DeCordova 17 1969
switching Station
Parker P Parker Switching 42 1631
Station
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Table 8.2-202

Transmission Tie Lines

Transmission Approx. Thermal
Tie Line Termination Length Rating
Designation Point (Miles) (MVA)
Unit 3 Take-off Tower at Unit 3 0.55 1072
Normal PPS Normal PPS unit Switchyard
Unit 3 Take-off Tower at Unit 3 0.66 2986
Alternate PPS Alternate PPS unit Switchyard
Unit 4 Take-off Tower at Unit 4 0.30 1072
Normal PPS Normal PPS unit Switchyard
Unit 4 Take-off Tower at Unit 4 0.42 2986
Alternate PPS Alternate PPS unit Switchyard
8.2-16 Revision 3



€ UOISIASY L1-C’'8

‘panlaoal si leaoldde | DNd 8yl yons Jaye aoe|d axe)

lm [eacsdde ] HNd 01 108lgns sinouId Jo ubisap |euld "1 DNd 8y} Jo [eacsdde ayy 0}
103[gns aq |[Im S}NJJID INOJ 8SBY]) JO ||B Jo dwos Jo Buiinou [enjoe ay | "abe}joa palinbal
8y} Je suolouny [BYIA Jayjo pue Ajbajul Juswiuiejuod uiejuiew oy Jamod padinbai ayy
UM ¢ pue € siun ddNd9 Alddns o3 Ajoedeo jusioiygns aAey ||Im s)noJio Buiuiewsal
By} ‘sHNaJId Inoy 8say) 40 Aue ul 8inyonJ)s Aue Jo alnjie} [eaisAyd e jo jJuans sy}

Ul ‘SUOIIIPUOD [BWLIOU Japun ‘Jey} yons ale suonels Buiydjms ¥J0m}au UoISsiusue}
3)IS-4O AY GE Jnoy 0} uonels Buiyoums juejd ayj wolj pajonJIsuod { pue g

SIUN ddNdD UlM pajeloosse sHNaJID AY GHE Inoy 8y} usamiaq uoneledss |elaje| ay |

‘b 1o

€ 1un Jayue 0} 10| 8q 0} sina.d A|ddns Jemod pauisald sjeuls)je pue [euwou ay)
410Qg 8SNED JOU ||IM Z PUB | SHUN ddNdD UlIM pajeioosse 1noalio Aue ul ainjonis Aue
Jo ainjiey [eaisAyd 8y} 1yl yons aie g pue | siun ddNdD UM pajeioosse pieAyolims
8)Is-uo BulsIxe s,400UQ 0} PSIOBUUOD S}NDJID UOISSIWSUEL) U} pue uonels Buiyoyms
jue(d 8y} 0] PE1OBUUOD S}INDUID UOISSIWSUERY] |[B usamiaq uoneledss |elaje| sy

Jun Bunessuab swes ay) BuiAiddns 3nou0 Alddns Jamod pauisyaid

ajeuJa}e JO [eLLIOU JBY]O0 Y} OJUI [|B} 0] ‘@4njonlis pajie) ay} 0} payoene (S)Inoalio

8y} Jo ‘ainjonJis pajie} 8y}l 9SNED J0U [[IM PaYdE)E ale SHNJJID 8S8Y} YdIYM O} 81njonais
uoissiwsuel) Aue Jo ainjie} [eaisAyd ayj 1ey: yons ybnous jealb aq |im s3noao Alddns
Jamod pauisjold sjeuls)e pue [ewlou sy} usamjaq uoleledss |eiaje| 8y ‘ainjonis

suonouny [elA

pajie} 8y} 0} payoejle S}NdJI0 8U) 1094 AJUO [|IM S8INJONIS UoISSIWSURI) 9S8} JO Jayjo pue Ajbayul

auo Aue jo alnjie} [eaisAyd ayj ‘SUORIPUOD [BLLIOU JOpUN "SHNDID JBYI0 YJIM SaInjoniis JuswiuIeju09

uoissiwsuel} aleys Aewl s)iN2JI0 89Sy} JO 8I0W JO BUQ "SBINJONJIS UOISSILISURI) les ulejulew oy
ajesedas uo ale { pue ¢ sHun ddNdD 10} spieAyoyms jiun ayj pue uoiels Buiyoyms 01 JI Buisneo 1amoy Jamod Jo 921nos SI9MO}
eld usamiaq sinaud Ajlddns Jamod paulajald ajeuls)je pue [ewIOU AY GHE Yl B JO ain|ie} [ednjonis 9y} 9pINOI4  BUI| UoISSIWSURI|
uopoun4 paje|ay Ajases uo 3oay3 9pOIN ainjieq uonoung jusuodwon

$924N0G 19MOd 3}ISHO 10} sishAjeuy S}09)3 @ SOPOI\ ainjie

(9 30 | 399ys) €02-2°8 dlqeL

yvs4 ‘T Hed
uonesiiddy 709
¥ ® € sHun ‘Jue|d 19amod 1es|onp yead ayosuewo)

(11)2'8100dD



€ UOISIASY 81-¢’'8

‘uonels Buiyoums
weld ay} jo uonelado sy} Jo snq Jayjo ay) Bunosye AjjeLisyew Jnoyym paje|osi
Buiaq jo sjgedeo si uonels Buiyoums jueid ayy Ui sng JaY}S ‘SUOIIPUOD [ewlou Japun

‘uonels Buiyoums jue|d ay} 0} pajoauuod
1IN2JI1D JBYJ0 AUk UO J03jje |eldjew ou Yim siayealq om jo Buiuado ayy Aq paies|d si
uonels Buiyoyms jueld sy} 0} pa}oaUUOD JINJUID B UO }NE} B ‘SUOIIPUOD [BWIOU JBPUN

"obe)joA palinbai 8y} 1 suonouny [e}IA J8Y10 pue

ABajul JuswiuelUOD UlBlUlBW O}  PUB € SHUN ddNdD 0} Jamod padinbai ayy Alddns
0} Ayoeded juaions aAey |im uonels Buiyoums jueld ayy ‘uoneys buiyoyms jueld ayy
0} Pa}oauU0d 1IN2JID Aue Jo 8Beno 8y} JO JUSAS Y} Ul ‘SUOIHIPUOD [BLLIOU Japun ‘ley}
yons ‘awayds ey e pue Jayealq, e Buisn pajonijsuod si uonels Buiyoyums jueld sy
-abe)joA pasinbal ay)

1B suonouny [eJiA Jaylo pue Ajubajul Juswulejuod ulejuiew o} ¢ pue ¢ spun ddNdD
0} Jamod pauinbal ayy Ajddns 03 Ajloeded Jusaioiyns aAey [|Im SUN2JID 9a1y) Buluiewal
8Y} ‘SHNOUID IN0} 8S8Y) JO SUO AUE JO ain|ie} JO JUSAS U} Ul ‘SUOIIPUOD |ewllou Japun
"SaUl| UoIssiwsuel) 984y} Bululewal 8y} Uo joaye [ellsjew ou Ylim suonels Buiyojms
9)IS|0 Y} Ul SI9xealq 810w Jo suo pue uonels Buiyoums jueld ayy ul sieyealq

aJow Jo auo Buiuado Ag pales|o SI S}INJJID 9S8y} JO BUO AUB UO }Ne} B ‘SUONIPUO0D
[BWIOU Japun "S}NDJJID UOISSIWSURI) AY GiE N0} BIA Suoljels Buiyo)ms yiomau
uoissiwsuel} AY GiE dlIs-4o ajeledas Inoy 0} pajoauuod s uone)s Buiyoyums jueid ay |

-abeyjon paJinbal ay) 1e suoouny [BUA Jayjo pue Ajubajul Juswuleluod ulejuiew

0} Jamod padinbal ay) A|ddns 0y Ayoeded Jusioiyns aAey [Im Hun jey} o} 3noJd Aiddns
Jamod paulajald Buluiewsl ay ‘uun e oy N0 Ajlddns Jemod palisjeld sjeuls)e

JO |BWIOU B JO ainjie} 8y} JO JUBAS BU} Ul ‘SUoljIpuod [ewlou Japun ‘1naJo Alddns

"0}
‘obejno soueusjulew

‘sjinej se
yons ‘uoseau Aue oy
UoI}08s SNq B JO SSO7

suonouny |ejIA
Jayjo pue Aubayul
JuswiuIeju09
ulejuiew oy
Jamod Jo 921n0s
84} aplroid

suonouny [elA

snq uone)s
Buiyoyums jue|d

Jamod paulajald ajeuls}je 1o [ewlou Jaylo Aue uo joaye |eusjew ou Ym pieAyo)ms ‘058 Jeyio pue Aubsul

HuNn ay} Ul Jeyealq auo pue uonels Buiyoums jueld ayy ul siaxealq om) Buiuado ‘ain|iey 801ds ‘syney JUBWUIBIUOD

Aq paiesjo 8q [|IM SHNDIIO 8SBY} JO BUO UO J|NE} B ‘SUOIIPUOD [BLIOU JBPUN INJIID  gp yons ‘uosess Aue uIBlUIRW O}
Alddns Jamod pauisjaid ajeulslie A G€ e pue 3naao Alddns Jamod padiaaid [ewsou 10} BUI| UOISSIWUSUEJ} J1omod Jo 82In0S saul|
M GP€ B ela uones Buiyoums jueld ay) woyy palddns yoes ale { pue ¢ sjun ddNdD Toe .%o ss01 a1 8pInOIg co_mm_Ech.._.
uonoun4 paje|ay Ajajes uo 10943 9pPOA ainjieq uonoung jusauodwo)

$92.1N0G 19MOd dUSHO 10} sisAjeuy s}oay)] @ SOPOI\ a4njie

(9 30 Z 199ys) €02-2°8 dlqeL

yvs4 ‘T Hed
uonesiiddy 709

¥ ® € sjun ‘Jue|d 1omod Jea|onpN yead ayouewo)



€ UOISIASY 61-C'8

‘uoness Buiyoyms jueld ayy Jo abejoa Bunelsdo paje|noes wnwixew
aUj) Spesoxa 10 sjesw uone)s Buiyoums jueld sy} Ul sieyeslq ay) jo Bunes sbeyjon sy

"suoljipuod Buiesado pajoadxa ||e Japun Jualnd jne} paje|ndjed wnwixew ay}
Spa99Xa JOo s}eaw uonels Buiyoums jue|d ay) ul siexealq ayy jo bunes Bundnusiul sy

"uol}IPUOd
Bunesado Aousbuinuoo ajbuis Aue BuLNp JuslINd Pa)jeNoed WNWIXeW 8y} SPadIXa
J0 s}@auw uonels Buiyoums jueld ayj ul siexealq ay} Jo Bunel JusLInd SNoNURUOD By |

's100 duy jenp yum paddinba ate uonels Buiyoyms jueid ayy ul siaxealq AY SyE IV
"abe)joA palinbai ay) 1B suoiouny [e)IA Jaylo pue Ajubajul Juswulejuod ulejuiew

0] ¥ pue € sjun ddNdD 01 1amod pasinbal ay} Ajddns 0y Ayioeded jusions aney
JIim uonels Buiyoums jueld ayy ‘sng uonels Buiyoums jueld Jayyis Jo ainjiey JO JUBAD
By} Ul ‘ oWayds Jjey e pue Jayealq, e Jo asn sy} 0} anp ‘SUOIIPUOD |ewlou Japun

‘uoneys Buiyoyms jueld ayy Jo abejjon Buneledo psjoadxe WNWIXEW 8y} SPEsIXs o
sjosW uone}s Buiyoums jued sy} Ul sioje|nsul [je pue snqg yoes jo sbuijel abeyjon sy

"suonipuod Bunesado pajoadxa |je Japun JusiInd JNey Paje|Ndjed WNWIXeW oy}
Spa9oxa 1o sjeaw uonels Buiyoums jueid ayy ul snqg yoes Jo Bunel Aiejuswow ay |

"suoljipuod Buneledo psjoadxe |je Bulnp JusLINd pajeNojed
WwNWIxXew 8y} spesoxa Jo s}eaw uonels Buiyoums jueld ayy ul snqg yoes jo Bunes ay |

1abieyo Aispeq ajeledas e 0} pajosuuod si WalsAs Alaneq
yoe3 ‘swasAs Aleneq juspuadapul om yyum paddinba si uoneys buiyoyms jueid sy

"ain|ie}

|eol}oole [eulo)xa

10 ‘[eussiul ‘Jua.LIno
}INe} 8AISS80Xd
‘pEOIBAC 0} 8NP
Jayeaiq 8y} Jo ainjie4

juawdinba
1o Buiyoyms
pue Buuesjo jne4

uonels
Buiyoyms jueld
3y} ui s1ayealq
HNOUID AX GFE

uonjoung paje|ay Ajayes uo 30043

apo ainjieq

uonoung

juauodwon

$92.1N0G 19MOd dUSHO 10} sisAjeuy s}oay)] @ SOPOI\ a4njie

(9 3o € 399ys) €02-2'8 dlqeL

yvs4 ‘T Hed
uonesiiddy 709
¥ ® € sHun ‘Jue|d 19amod 1es|onp yead ayosuewo)



€ UOISIASY 02-¢'8

"abe)jjon paJinbai

8y} Je suoiouny |ejIA Jayjo pue Ajubajul Juswulejuod uiejuiew 0} ¢ pue ¢ spun
ddNd9D 031 Jeamod pauinbau ayy A|ddns 0} Ayioedeo juaioiyns sey uonels Buiyoums jue|d
ay) ‘uonels Buiyoums jueld ayy ul Jeyealq auo Aue Jo ainjie} JO JUBAS 8U} Ul ‘f pue

€ sjun ddNd9D 01 3naain Alddns Jemod pauiajald ajeuls)e pue [ewlou e Jo uoisinold
8y} pue aWwayods Jjey e pue Jayealq, e JO 8Sh 8y} 0} anp ‘SUOIIPUOD [BWIOU Japun

uswdinba uone)s Buiyoyms
ue|d 8y} JO 181 8} WO} Pale|os! 8q 0] Jaxyealq sy} Moj[e 0} Joyealq ay} Jo apIs Yyoes
uo youms j08uuoosip e ypm paddinbs si uonels Buiyoums jueid ayy ul Jeyealq yoeg

"abejjoA palinbal ay) Je suonouny [ejiA Jaylo pue Albajul Juswuleluod ujeuiew o}
¥ pue ¢ suun ddNd9 0} Jemod pauinbal ayy Aiddns 0} Ajoedeo jusions sey uonels
Buiyoyms jueld ayy ‘Aeq swes ay} Ul Pa}oBUU0D SHNDJID UOISSIWISUEI} OM] JO SSO| 8U} JO
JUBAS U} UI ‘SUONIPUOD [ewOU Japun ‘uone)s Buiyoyums jueid ayy ul Aeq swes ayy ul
pa}oauu09 g Jou [|Im Jun Buizessusb swes ay) yum pajeroosse s)nauo Aiddns Jomod

paJiayaid ajeulsye pue [ewlou ayj jey) yons paubisap si uonels Buiyoyms jueld sy}
asneoag "SHNJJID UOISSIWISUEBI} OM) UBY) SJ0W Joaye Aj9sIaApe Jou ||Im alnjie; Aejal
Jo ‘Jayealq Mo|s ‘1ayealq 3onis e Jey) yons paubisap si uonels Buiyoums jueid ay |

‘abeyjon paJinbal ayj Je suonouny [BYIA JaYl0 pue

Aubajul JuswulBlUOD UlejuleW O} & PUB € SHUN ddNdD 03 Jemod palinbai ayy Alddns
0] Ajloedeo jusioiyns aAey [im uonels Buiyoyums jueld ayj ‘uonosjold aunjie} Jaxealq
10 uoneJado 8y} JO JUBAS BY} Ul ‘SUOIIPUOD [ewlou Japun Juswdinba pa)ne} Jayjo
pue Jayealq pa|ie} oy} 8}e|0s| 0} Alessadau Jayealq pajie} ay) 0} Juddelpe siayealq
[le sduy uonoajold ainjie} Jayea.q jo uonelsado ay| "uonosjoid ainjie; Jayealq

yum paddinba si uoneys Buiysums jueid syl 0} pajoauu0d N0 Yyoes 1oy Buihelal ay |

uonjoung paje|ay Ajayes uo 30043

apo ainjieq

uonoung

juauodwon

$92.1N0G 19MOd dUSHO 10} sisAjeuy s}oay)] @ SOPOI\ a4njie
(9 Jo ¥ 399US) £02-Z°8 alqel
yVSd ‘T Med

uonesiiddy 709
¥ ® € sHun ‘Jue|d 19amod 1es|onp yead ayosuewo)



€ UOISIASY TATA:]

‘)8 ‘sbuipuim Asepuooas ajeiedas yum s| ADD 40 (SIADD)
slawlojsuel) abe}joA Jojoedeo Bulidnoo ajeledss ‘o'l ‘s904nos Juasaylp Buisn abeyon
waysAs Jamod ainseaw uonels Buiyoums jueld ay) je sAejal dnyoeq pue Arewd ay |

"SISWIOJSUBI} JUBLIND d)eledas “9°| ‘S8IN0S JUBIBYIP WO}
juauind Aq paliddns ale uonels Buiyoums jueld ay) je sAejas dnyoeq pue Atewud ay |

‘safejno snoaue}nwis aousliadxe 0} swalsAs aAnosjo.d
9S8y} 9SNED JOU ||IM ,8IN|ie} 9POW UOWWOD, B ‘SUOIIPUOD [EWLIOU JBpuUn ‘Jey} yons
‘uBisap juaiayip JO ale ‘JainjoejnUEW SWeS ay} WOl I 10 SIainjoenUEW Judlayip

wouJ} ate uonels buiyoums jueld ayy 1e sAejal aanoasjosd dnyoeq pue Alewnd sy

‘sawayos Aejal aioajodd dnyoeq
pue Atewud yum paddinba aJe ‘uonels Buiyoums jue|d ayy Ul UOIOBS SNQ AY GTE Yyoea
Se [|om sk ‘uone)s Buiyoyms jueld ayj 0} pajosuUuU0d Bul| UOISSIWSURI) AY GE€ yoe]

‘abe)joA palinbal ayj e suonouny [e)IA

JaYo pue Ajubajul Juswuiejuod uleyuiew o} ¢ pue ¢ spun ddNdD 01 Jamod pasinbai
ay} Alddns 0} Ayioeded jusiolns aaey |im uonels Buiyoums jueid ayj ‘uonels buiyoyms
jue|d 8y} Ul YoJIMS J08UU0ISIP AY GE BUO Aue JO ain|ie} JO JUBAS 8y} Ul ‘¢ pue

€ sHun ddNd?D 01 1nauio Alddns Jamod paulajaid ajeuls)e pue [ew.lou e Jo uoisiroid
By} pue awayos ey e pue Iayealq, e Jo 8sn sy} 0} anp ‘SUOIIPUOD |ewlou Japun

‘uonels
Buiyoyms jued ayy jo abeyjon Bunesado pajeinojed Wwnwixew ay} Spaadxa Jo s}eaWl
uone)s Buiyoyms ueld ay) Ul SBYDIMS J08UU0ISIP AY GE By} Jo Bunes abeyjon ay

‘suonipuod Bunelado
pajoadxa ||e Japun juaJind }nej paje|ndjed WnwiXew ay} SPaadxa J0 S}l UOoNe)S
Buiyoums jueld ay} ur S8YSIMS 108UUOSIP AY GHE B4} Jo Bunel Aiejuswow ay |

‘suolipuod Bunelado pajoadxa ||e Buunp Jualind pajenNded WnNWIXew ay) SPaadxa

"uolIpuod
}ney e buunp
ajelado 0} ainjie4

"0}0 ‘SS8l}S JAAO
‘sy)ine} ‘Buipeojiano

"S)|ney asoy}
Jes|[o 0] sieyealq
ajeldoidde
ay} ajelado
pue sjnej 109)9Qq

uonels
Buiyoyms jue|d ayy
ul swajshs Aejoy

uonels
Buiyoyms jueld

0] 8Nnp }08UU0ISIP wswdinba 8y} Ul Sayd)IMs
J0 s}@aw uone)s Buiyoums jueld ayj Ul SBYJIMS 109UU0ISIP AY GE Y} Jo Bunes sy o Jo aInieL JO UONE|OS]  JOBUUCOSIP AY GE
uonoun4 paje|ay Ajases uo 30943 9pOIN ainjieq uonoung jusuodwon

$92.1N0G 19MOd dUSHO 10} sisAjeuy s}oay)] @ SOPOI\ a4njie

(9 30 G 399Ys) €02-2°8 dlqeL

yvS4 ‘C Hed

uonesiiddy 709

¥ ® € sjun ‘Jue|d 1omod Jea|onpN yead ayouewo)



€ UOISIASY [AATA:]

‘abejjoA palinbai ayj je suonouny [ejiA Jaylo pue Alubajul Juswuiejuod

ulejuiew o} § pue € sjun ddNdD 01 1emod pauinbal ayj Aiddns 0} Ajioedes
a1o1Ns aAey |Im uonels Buiyoyms jueid ayy ‘uonels Buiyoums jueld ayy ul waysAs
Kejai dnyoeq 1o Asewiid e J1ay}ie Jo ainjie) JO JUSAS BUj} Ul ‘SUOIIPUOD [BWIOU J9pUn

‘we)sAs Aejal aAl0sj0id BUO JSET) Je JO AJlIgelieA. 8y} Ulejulew O} SI Uoije)s
Buiyoyms jueld ayj je swasAs dn yoeq pue Alewid ayy Jo ubisap sy} jo Jusjul 8y |

“UNoJIo duy Jaylo 8y} Jo uonelado sy} Jo SWLYDS ainjie}

Jayealq Jayie Jo uonesado ay) 108 10U [|IM 1IN2JID dLi) J8Xealq 1INoJIO B Jo ainjie
“19yealq 1INoJI0 pajeInosse 8y} Jo 100 duy Juspuadepul pue pasny sjeledss yoes dLi}-a.
[IIM Jey} S}oBju0D pajejos] Yoes apiaoid ||Im Sewayos ain|ie) Joyeslq juspuasdapul Om |

"S}IN2.19 (109 duy Juspuadapul pue pasny Ajgjeledas ajesado pue swalsAs op ajesedss
woJ} patamod Apjuspuadapul aq |im sawayos bBuikejas dnyoeq pue Atewnd ay |

"J8Y}10 8Uj} Jo84e 10U [|IM
uonels Buiyoyms jueld sy Je WL)SAS Op BUO JO aJNnjie} 8y} ‘SUOIIPUOD [BWIOU JBapun
‘paydnuisyul si Alddns jewuou sy} Ji Ajddns oe 8jeuls)e ue 0} 8WaYIS JBJSUB} B YIM
921Nn0s oe awes ay} wouy paljddns ase siabieyd Aiapeq ay) ey 1daoxs ‘1ayio yoea
woJ} Juspuadapul Aj9)1o|dwoo ale swa)sAs op 8say | ‘SwWalsAs Aiayeq jualayip wolj
Jamod op paliddns ale uonels Buiyoums jueld ayj je sAejas dnyoeq pue Atewnd ay |

uonjoung paje|ay Ajayes uo 30043

apo ainjieq

uonoung

juauodwon

$92.1N0G 19MOd dUSHO 10} sisAjeuy s}oay)] @ SOPOI\ a4njie
(9 Jo 9399yS) £02Z-Z'8 alqel
yVSd ‘T Med

uonesiiddy 709
¥ ® € sHun ‘Jue|d 19amod 1es|onp yead ayosuewo)



€ UOISIASY €¢-C'8

uoneinbiyyuon walsAg uoissiwsuerl] JOOUQ JO SUOIJIOJ JUBAD|DY L0Z-Z'8 94nBi4 (1)z'8 10D dD

(r4s) \ //

yVSH ‘T Med
uonesiiddy 709
b ® € sHun ‘Jue|d 1amod Jea|onN jead aysuewo)

(1)(P)06€°Z ¥4D 01 J2pun PIBYYIM — uonewoju] paje|ay-Apindag




€ UOISIADY ve-2'8
weabeiq aulq auQ Asy walsAg Jamod ajsHO ¥ B € SHUN ddNdD Z0Z-2'8 @inbi4 (9)z'8 709 dD
(¥)2'8 100 dO
(€)2'8 100 40
v1Vd [AR <] €1vd l1vd AR 2<] ¢lvd €1vd l1vd
_,,,_ _,,,_ _,,,_ _,,,_ ivn elvn clvn L1vn _,,,_ _,,,_ _,,,_ _,,,_ rivn elvn clvn L1vn
Lood  Lood Lood Lo ggggvzmo Lood Lood Lood Lo Egggmzmo
sg1o sg1o
cd0 190 [AS}S) _
-1vy u -1vy sng eseyd-os| AN9Z . L v H_ S _HH_ " sng eseyd-os| AM9Z Lo
e 1N 1N
pie A Jauuojsuel | pieAyolms jiun f uun MM MMM
Sdd |eWION—=—
= — — g0-LW [ ] g0-1W [ ]
w.umu.:..u_ L L pie A Jauojsuel ] /pJeAyolims Hun € Hun
m>oEMOmn_ Sdd Sleuls)y
oL o o M
L L L
Sdd [eWwlION
ainn4
Hae 1 1
[ L L1
Bﬂmn_ Sdd sjeusa)y
ol
] ] ]
L L L
ainn4 %
Ha 1 1
(S L L MS uosuyor
ol
% ainng
1 1 T~
Kaupypn L L [
oL M uonels buiyoyms
78 € ddNdO
yVSd ‘C Hed

uonesiiddy 709
b ® € sHun ‘Jue|d 1amod Jea|onN jead aysuewo)



€ UOISIADY

JOWIOJSURI - JWpX
Jowiojsues] abeyoA - LA
Js)seuy obing - ys
Jowuojsues] Aselixny anlesey - 1vy
Alddng Jemod paulsjald - Sdd
pesyian0 - H/O

JojesadQ JOJO - N

YoJIMS punoig - SO
Jeabyo)mg peje|nsul-seo - S|9
sng paje|nsul-seo - 9|19
ondo-1eqid - 04

YOIMS Joduuodsiq - sa
uoledIUNWIWOY - WWO0D
Jexeaig Indlip - 40

PpusBaT bUMEIQ

TAIA

weiBeiq aur] auQ paeAys}Ims JUn Sdd [eWION £0Z-2'8 2.nb1y

g

Y
> VANZL
Y

s il
T

Lo
<>_>_NN_ AN _

—éwv—ém

uoneulwss |
F—uyx-or-gio

/NI6°9-GvE /I8 EL-GYE MNIB69GYE == = MNISEL-SVE ——x
71Vd ¢lvd €1vd % 11vd
-—-——-— -4 === === === — =
| e Mt e e
| T dIo P—dIo T>—dgo g
| SO s SO
_ *~— |1 — | 1 — |1
| O sa O sa O sa O sa
“ SO . , SO | SO .
| @
_ ! _ 1A | _ A —4
_ |1 — |1
| $9 h)
A v|/
“ sa sa @lA
| — |
| ) 5)
|
I YAE9 VIE9Q
I VY0002 v000¢Z | 90
| ¢d0-1vd 190-1Vd
| )
_ m\_\mlA |1 — |1
H sa
“ SO
_ \ﬁ% | — |
i @
(Y E I\ :
| 1A
| @ D—dIo
I TR Vet
$9|qe) Od S}
— |
U sa \lA
SO
|1
S}HNOJID WWo)
ondo-Jeqid4 'l _IUw \lA
uonels bulyolIMs ANGHE
78 € ANNdO oL
yvS4 ‘2 Hed

uonesiiddy 709
b ® € sHun ‘Jue|d 1amod Jea|onN jead aysuewo)

aur 8l H/O

(2)28100dD
(#)2°8 100 dD
(£)2°8100dD



€ UOISIASY 9¢-¢'8

we.Beiq aur auQ paeAYo}IMS HUN Sdd dJeUIB)Y $02Z-2'8 24nb14 ()28 105 do

(8)2’'8 100 dD
(£)2°8 100 dD
rlvn _ clvn _ zlvn _ LLVYN

L)y ¥ LS nonas

VAW €S VAN €S VAN L VAN 2L

MN16'9-9¢ > MN16'9-9¢ > AM8EL-9C > AA8EL-9C D> ZH09 ‘92
1a 1a 1a 1a sgo

(yoe3a VAN 019 © >
aiedg + aseyd-s|bulg §) —— —
VAN 081 ‘ISE-92 %
uoneuIwIa |
Juyx-o1-g19
| _ o—1e
e
_ P—4go
1 —
1A
— | 1
SO
U sa
Jawloysuel] - Jwpx
Jawuojsuel] abejoA - I A Tw@ [
punoiBiapun - 9/N
Jawuojsuel] AJelixny Hun - 1N
Js)say abung - s WYAE9
Alddng Jemod pawseid - Sdd vOo0o0o¥ | 92
PesyIanQ - H/O _
Jawiiojsuel] uepy - 1IN g40-1N
JoyesadQ JOJON - A
UOUMS punois - SO | SO _
MS Yealg-peo] Jojesauas) - Sg19 |

Jeabyoymg pajeinsul-ses - |9
sng paje|nsul-se9 - g|9
ondo-4eqid - 04

YoNmg josuuossia - Sa

M U sd
3ul 38uu0dsIg - 1d @JU\
UolEIUNWIWOY - WWOD
Jexeaig yndlig - g0 1 —
puabaT buimeliq AN
(S19) seabyoumg
fF—dI9

pajensuj-sen ¢

SO

uojjeuluLa ]

Y € woran

$8|qed Ou_\A%V Tm\ol_ |
sa

7 o

L

S}IN2JID WWoD
ando-1eq14

auri ell H/O
uonejs Bulyoims ANSHE
¥ % € dNNdD o1

yVSH ‘T Med
uonesiiddy 709
b ® € sHun ‘Jue|d 1amod Jea|onN jead aysuewo)



€ UOISIADY

4

NO Q3NNILNOD

¥ Avd

SNg 1SV3 AMSGvE

¢ AvH

TR

1422
A GrE
HONZAL

¢ Avd

L AVH

VX ATA]

(Z 30 1 199yg) weibeiq aur auQ uones BulydNMS Jueld 50Z-2'8 24nbid

HS P e B et < HS
” | ! I NO Q3INNILNOO
| | ! |
| | |

vODZE ¥ | voozg v V0GZE SV ! vaozg sv vaoze sV | I ¥00zE SV
AAGHS ¥S-0008  ¥S-000F ve-o00E  ¥S-000F ” AIGHE MIGYE ve-q008 VG008 ve-ooos  vs—ooos W AAGYE IN3%4 | ve-ooos  ve—boos vs—ooor  vs-ooog W MIGHE
i T e S I e T ol O ol ! e . T R R I . B o . L T el W B R T . I o |

P T 1 ” N b|70, 1 ” I, 1 o|o/” o1
| I i i i
i i i i
1 1 I 1
| | ! |
I I I

3041 ! 31 ' 1 0 '
vooes voues ! wouiE
& A fo8 ! a0'R ¢ ! S !
59 T s9 W
HS@ T vogee sv- S,V M vo0ze SV vl? %
S,L0 ONIM3L3IN ©
T - T A3IMHVd x
v LINM = f P 0L AMGHS 2
0L AMSHS SYALIN Sd3
HININL =
£ B INIANGD m
A v00zEe 1hoo HIRHYD wn
7 A She =
HON3UL o
S.1A03 ONIHALIW m = -
wn
T, = CooTTTTTTTTT T Tt T Tttt
| | | ! I
I I I | I
i I I I I
I | | i I
vODZL &V W I voozg sv V0OZC SV I vaoze sv vaozg sv W I v00zZ¢ sv
MASHE | VG-000E  ¥5-000¢ VG-00E  VS-0O00E 1 ANGYE ANSYE VE-000C  ¥S-0008 VE-000C  ¥E-000% | MIEE AMSYE | VG-000T  VE—DO0E ¥E-000C  ¥G-DOOC =
[P I = I N e = e T e I BN I N T S I . I s W
T S 4 X T A
RN ! 1 W 1 [N ! T (i !
I I I
! | | ! ! |
I I I
! | | ! | i
I 1 1
1 301 ! 301 ! | ! 30y !
Vot vogze 1 iy
g, 89 A 28 ! | 9'AY 28T ! 1 g, 83'AX 20 !
wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww ! T e
= I
s
» I ! 5
(Lvy) xnv vooze sy s I vagze s £
ANCHE T S.L3 ONNILIN © 1 sl /J, = AMSHE
¢ # LINN ——a_ , N [ I S
! | I S JINLN4
OL AASYE S¥31IN 543 Lostod i
=1 i
A
Jval INM
+ T 9INMdNad
W‘. Jnind ﬁ \\\\\\ = W3wvd e
1 o T
i £ 1AD
£ M Ghe
S.1A00 ONIIALIN - HONZRIL
<
T TT T TTT T TT T TTTTs i Coo TS TS
I I I | I
I | | ! I
| ! ! | ” |
I 1 1
vapze &V | | vooze sv vogze sv | | vaozs sv vagzs sv | I voozg sv
MISHS i ¥5-0008 W5 -000§ V&-0008 W5-000¢ W MASHE MANGHE i V50008 ¥6-000¢ ¥5-0008 V§-000¢ W MASTE AASHE i Y¥§-000¢ WG—D00E Y5000 ¥6-000€ W MISHE
T S S S N S TS e I e T R I s I LN D T S S = I T T S U
AN T P T —a o1
” T ] 1T ! T 1T W
1 | I |
! | ! | !
| | i ! |
| ! | ! |
1 | |
| | | ! I
! vz ! YOGz ! ! Wit !
j e Ao 29T ! 1 o M T ! 50'A 90 !
s T s
1 Ev T 8V M vaaze sv &
Too T S.L0 ONIALIN € NYGHE
i4 1IN =—a f
Ol AMSyT SY3LIN Sd3
HINIYL
<w/ovmmw$w< 1 dval 3N 9NINdNOD
W‘. vooze hoo UINAYD
T M Gre
HONIHL
SLADD ONIMILIN m =
T Tt - oot TTTTTT T T T T CoTTTTTTTTT Tttt TS
| | | |
I I | I
I I i i
| I | 1
vanze av I vooze ov voaze ov | vooeg sy vages sy | ! vogzs sv
MASPE VS-0008 VS -0008 VG—000% V§-000€ W AASHE AASHE V50008 ¥§-0008 ¥5-0008 V§-000¢ " MASPE NAEYE i Y¥§-000¢ VG—D00E ¥§-000C v¥§-000¢ W MIGYE
I T B T T e I e T B I . BN o [ T B T R T I
——a o 3 = T o
1T " » 1T " N ” N " [ ”
i I I
| |
| | ! i |
| | ! | |
i 1 ! I |
3041 ! 301 ! 1 | e !
Voot ! vooEe ! | ! ooz !
wwwwwwwwwwwwww e | ®Me ) I J 0 M ot J
B
e el ! s9
QM_ |
| S
b ey vagee v YA0QY0030
SO ONIHALIN & X H | | /
r o L [ 4R A E== 0L AMSY¢
I I h s
3 Losy i 33NLNA
i} SLADD ONIMILIN +
svl o g Rl ﬁ 9NINdNQD
L i S B u3uuvo
P
pa]
V00ZE SV ~|
ANSE e
so ,;Inw

yvs4 ‘C Hed

uonesiiddy 709

¥ 9 € sjun ‘Jue|d JaMod Jea|anpN yead ayouewo)

(£)2’'8 100 dD



€ UOISIADY

Mv3d FHINVINOO
OL AMBZL

MV3d IFHONVNOOD
Ol AMSYE

MV3d FHONVNOO
0L AMGYE

8¢-2'8

(z 30 Z 199ys) weibeiq aur auQ uonels BuIydNMS Jueld §0Z-2'8 24nbid

0L AMS¥¢
3dnLng
— % ANMdNOD
s To h &&m«o
= I
TS ) |
& |
i |
b Herebrovo
! M
d¥HL 3NM L\ - 1
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ 3dnLnd = 1 S
i i r i s " 0 [
| | | Lt |
voozg sv ! I vooze sv vagze sy | | vooze sv 1 vooee sv | I voozs sv
ASGHE | va-o00e  ve-taon vo-oooe  ve—tooe ” AMGYE MASPE | va-pooe  va-ooos ve-o00s  ve-ooor ” ASGHE | AYEHE | ve-oo0c  v9-avos ve-oooc  ve-o0o8 ” =
| | | i
©¥/<m_ e P J_\””J_’ o I i P J_\””J_\ W s .r/u i P J_\:Jj i P :
N7 | | N i | | N7 hd | | i
| | | | | |
| | | | | |
| ! | | | |
! 3dAL ! ! 3L ! ! 3dAL !
| veoze | | ~aaze | | vagee |
o f e | " e __ | o ___ WM |
il
voges, sv ml?
AINLIHM
0L AMMS¥E
HONZRIL
cvEiL 3N ONINOY
voozg EEEEIZ]
199
M Gre
HON3HL
Y [ T T
I ! | ! | !
| ! | ! | |
vaozg sv | ! vooze sv vagee sv ! ! vaozs sV voozg sv | ! voozs sv
MGHE | vs-ooe  ve—oooe ve-owos  vsoooE W AIGHE MGPE | vs-ome  vs—ooos ve—ocos  ve—oooe W AP BB | ve-ocos  vs—coos vomcoor  ve-ooor W AYEbE
| | |
o D e W0 e e 0 e WO o o T e O e e DY e Y o e O e B el e O e T
G Avd T i SN ST i ARG N o ” Paamn
| | | | I | |
I I | I I | |
| | | | I | I
| oL | | 2ol | | | Jau |
| vooze ! | oz | | | vaoze |
o oM | e _f somME | | o oMuwe |
|
o s9 ! %Au W
Py | o
vooze sV
& ['MS NOSNHOP e L e s AINLIHM S
o e T St e e OL AMGHE g
= | 0L AMSPE % I ! I s
= Lo il ENpIE 2
m t w HONGHL dvdl 3N WM =
> ON1dNoD dvHL 3N i T _ _ _ _ . ONmEnod
IRV ¥OazE S EELE 7] m
%) 1A 2 %]
4 M Ere = %
HONFAL aN3 av3ad 318nod \R
@ 3 ON3 av3a - (93]
c INVEY AYEYE c
w 9]
- JTIANIHILS
OL AMBZL
ON3 av3a 318noa
a3 av3d
INVEI-Y REEE
__ HOLIMS 3IHONVYWNOO
OL MASYE
aN3 av3a 3718n0a
ON3 av3a
INVEI-Y ANSTT
g3INGvd
OL AMSVYE
L HS L HS

NO Q3NNILNOD

yVSH ‘T Med
uonesiiddy 709

NO Q3NNILNOJ

¥ 9 € sjun ‘Jue|d JaMod Jea|anpN yead ayouewo)

(£)28100 dD



(1498)

€ UOISIADY

-

62-2°8
(z 30 1 199yg) In0Ae UoREIS BulyoMS Jueld 902-2°8 24nbi4 (€)z'8 100 40

/

yVSH ‘T Med
uonesiiddy 709
b ® € sHun ‘Jue|d 1amod Jea|onN jead aysuewo)

(1)(P)06€°Z ¥4D 01 J2pun PIBYYIM — uonewoju] paje|ay-Apindag




(1498)

€ UOISIADY

-

0€-2'8
(z 30 Z 199YSg) IN0Ae uonels Bulyoums jue|d 90z-z'g 8inbi4 (€)2'8 102 dD

/

yVSH ‘T Med
uonesiiddy 709
b ® € sHun ‘Jue|d 1amod Jea|onN jead aysuewo)

(1)(P)06€°Z ¥4D 01 J2pun PIBYYIM — uonewoju] paje|ay-Apindag




€ UOISIADY

1€-C'8

noAkeT preAyosyums pun ¢ Hun L0z-z'g anbig

‘086 3331 pue 108
Vd4N YiM 90UBpIODD. Ul 8IE Jusiulejuod (jids
- |10 pue abeulelp Jo} suoISInCId ‘08 Vd4N
pue gL'l opIng Bay Yjm aouepiodde u| ale
SJaWIO)SUel} AU} Usamiag pue Sainjonlis pue
SIOWIOJSUBI) UBBMIB] S||eM pajel-all - 9JON

Sdd @1euls)ly «—i— Sdd [BWION

Jauloysuel] Aeljixny Hun - 1vN
Buipiing suiquny - g/1

J9)saly abing - S

Jowloysuel] ABlIXNY aAI9SY - 1Y
Alddng Jamod pausjald - Sdd
Jojsisay Buipunolio [esnaN - YON
JauLoysuel] uep - | N
1eabyolmg pajejnsu|-ses - g|9
sng paje|nsu|-seo - 919
pajey-alid - ¥4

Jawlojsuel | uoneyoxd - X3
Yo1MS 108uu09siqg - Sd

{1oI[gnY |ou0d - 0O

|
“ pusba
! “ .
obpug adig peoy “ peoy peoy
|
.
Qous4 / \ J ﬂ Qous4 ! Qous4
vud gud Oud ] “ [ 1 1 , Do 105 2o =
VS VS VS - - 2|l
5 % S = ¢ Z vy 1 ovivy 3
- = - 2 - » 3 o} B Jo)
5 V-LN $ | $ jouw $ |okdg | 3 T RIN AR z
@,Mw 3 3 3 2 e 1| 2 el
| g g g s =
P - - = H-L =
— sa sa sa m 1eM $H- 1 _._ 1eM IH- | eM JH-1 IBM IH-1 p
- aQ 2 —= H
T R K K K
H T = I I 3 | = TR °
samoy 8 X3 31 h oz 3fe Sl 0w Y
Hooxe L Z in Z {ivn Z ilvn Z {vn Siv 8 o3 |v 8 5|2 b
) a0 T Llewwe [0 ] [ =, ]| Bz v 2 o EE ——
uoneuiwe | O @ @ @ @ E 29| 2od)= INOFRID 001 XY g OvY
! -] Ba.y paoua 4
Iv-0)-919 2 &= =11 — Soue] 90U9 4
eM ¥ IH-€ IBM ¥ IH-€ il
¥ G2l XY o51 _._ ¢
S8lv pecued =D Uked [eAOWRY LVN peoy
90U 4 H H
M ¥4 1H-€
yUoN
jue|d
yvsd ‘T Med
uonesiiddy 709

¥ ® € sjun ‘ue|d 19mod JesjonN yead ayosuewos

(§)2°8 100 dD
(#)2°8 100 dD
(£)2°8100dD



€ UOISIASY (AN AR

j3noAe pieAysms yun ¥ yun g0z-z'8 91nbi4 (5)2'8 100 dO
(¥)2'8 100 d0
(€)2'8 100 d0
"086 1331 PUE $08 VAN UM Iawiojsuel] Aselixny yun - Lvn
90UBpPIOID. Ul 3] ||BYS JUSWUIEIUOD [|Ids-|I0 Buipjing suiqun] - g/1

J9)sauy abing - S

Jawlojsuel] Alelixny anIesay - | VY
Alddng lemod paulajeid - Sdd
J0)sisay Buipunoig [esinaN - YON
Jawojsuel] ulely - 1A

Jeabyoymg paje|nsul-seo - |9

I shg paje|nsu|-seo - g|9

Sdd 91euss)yy «— — Sdd [BWION peiey-o.d - ¥4
I Jawiojsuel] uoneyoxs - X3

_ YoNMg Joauuoosiq - S
| dl3IgnJ [o4u0Y - OO

pue abeulelp 1o} sUOISINOI4 “$08 Vd4N pue
68171 apIno Bay yym aoueplodoe Ul a4 |[eys
sIawliojsuel} 8y} UssM]eq pue SaInjonils pue
SIaWliojsuel} UBaMIaq S||EM pajel-ali4 - 8JON

. -
" ¥ PUe ¢ syun ddNdO Aq paJeys se pajjejsul S| JOULIOjSUE} Ulew aieds V:,) pUSEoT
|
obpug adid peoy “ peoy
N |
C
aoua4 / ﬂ 9oua ! 20ud4 J \
Vud dgud Oud ] “ n 0 oo 099 Wﬁ% B wm
- — R - 5 . cavd (E G vave i3 2 g
2 ) T oW I r ixlN I 0 g v Tig g v = ST v
® oc VLIV gIN | b o 8 2 5 H
g i 3 3 3 ioeds |ogfl if (SR | S O O Mm“e‘ ud
( o i Lt
s = = = = w4 = 5
IH-L 3 g
oy I1eM H-1 IEM JH-) IEM JH- IEM 3H-} o ey
. ) . — : 2 3
3 8 - - - L E: 5 3
3 a I = z I 3 T | T N vs _|°
JaMo | X3 3 L - Z = € = 14 M [ giz [ A o)
yoaxe] Z i1vn Z ilvn Z iwvn Z iivn Siv 8 0i 3 voa oiZ[R ud
i s Z|[E =||= =||12 = L1V = clvy (2P X
Llemre b, 5llhoo 51l 5o )00 3=z 2= 5
LojeuIwIa | - @ b b @ E 500) m 5odfF 1001 X 4G 0vb
AIy-03-g919 [} Baly paoua4
3 &= = 1 ERIER] ESITER]
IEM ¥4 IH-E IEM Hd H-€ n
usZ1 X g6l _._ <
ealy psoua4 = uied [eroway 1vN peoy
aoua4
W 1M ¥4 JH-E

YLON
Jueld

yVSH ‘T Med
uonesiiddy 709
¥ 8 € sHufn ‘Jueld 19mod 1ea|onp jead ayosuewo)



€ UOISIASY €€-2'8

sia)ealg }IN241) Jawossued] Aleljixny aAlasay AY Gy€ — weabeiq 21607 60Z-2'8 94nbi4 (1)Z'8 100 dD

ANV _H_

d0
Q . (g) Aejay 1N0¥007
1oN X ¥'Z Jawuojsuel] Aleljixny aAlasay

(V) Aejoy 1noxo07] uoljoslold 'z Jswlojsuel |

(2g0 1v¥) ¢ Joveaig ¢ .
$‘Z Jewlojsuel | Aieljixny aAlasay Areljixny anlasay

JIN2JID) JoWIojSues | uado| |
AseljIxny aniesoy 8s0|D

k uoljo8jold
sng dn-xoeg pieAyoyms yun

uonoajold
sng Alewd pJeAyoums uun

[ ]

ummRuRil

308D UONEZIUOIYOUAS

‘l uadQ : ggd Lvd

8s0[D : ZgD 1vH

uonosloid aui] dn-yong
uone)s BulyoumMs / pJeAyoums yun

uonosloid aui Arewld

uonels Bulyoums / pseAyopms yun

(g) Aejoy 1n0x001
£ Jawojsuel] Aleljixny aAlasay

(V) Aejay 1nox0017 uolosjold ¢‘| Jawlojsued |
€] Jawojsuel] Aleljixny aAIasay \Cm___X3< OAI9SDY

(180" LvY) | soxeaug | ¢
wnou) sewojsuesy (Y90 |

Aieljixny anlasay 9s0|D

k uonoajold
sng dn-yoeg pJeAyoims yun

uo109}0.d
sng Alewld pJeAyoyms uun

[ 1]

308y UOIBZIUOIYOUAS

‘\ uadQ : 190 Lvd

8s0[D : 19D 1vY

yVSH ‘T Med
uonesiiddy 709
b ® € sHun ‘Jue|d 1amod Jea|onN jead aysuewo)



€ UOISIADY

(g0 LIN)

Jayealg 1NoJID
Jawilojsuel] ulep

uadQ

8s0|D

Ay

Jayealg 3IN241) Jawiojsued] Ui\ AY Sy€ — weabeiq 21601 0Lz-z'g 94nbi4

ve-¢'8

Wwa)sAg Jawlojsuel] ulep

_ (g) Aejay 1n0x007

uoNo98)0.d
Jawilojsuel] Aseljixny jun

(V) Aejoy 1n0x007
Wwa)sAg Jawlojsuel] uiep

UoI}08)0ld Jowiojsuel] ulel

uoio9)oid
sng dn-oeg uonels Buiyopms Jun

uoIo8)0.d
[eOLI108|g JOjelauss) auIgn |

uoloa)oid
sng Alewild uoiejs Buiyoums yun

uonosjold aurt dn-yong
uonejs Buiyoums / preAyoums nun

uol109]0id aul

i

Aiewud uoneis Bulyoums/gAMS Iun

usdQ : g0 LN

8so[D : g0 1IN

j’ %08U)D UONEZIUOCIYOUAS

yVSH ‘T Med
uonesiiddy 709
b ® € sHun ‘Jue|d 1amod Jea|onN jead aysuewo)

(2)28100dD



Comanche Peak Nuclear Power Plant, Units 3 & 4
COL Application
Part 2, FSAR

8.3 ONSITE POWER SYSTEMS

This section of the referenced DCD is incorporated by reference with the following
departures and/or supplements.

8.3.1.1 Description

CPCOL 8.3(1) Replace the first sentence of the second paragraph in DCD Subsection 8.3.1.1
with the following.

The onsite ac power system is supplied offsite power from the 345 kV
transmission system by two independent connections to the transmission system.

CPCOL 8.3(1) Replace the seventh sentence of the second paragraph in DCD Subsection
8.3.1.1 with the following.

The rated voltage of the high-voltage winding of the RAT is 345 kV.

8.3.1.1.9 Design Criteria for Class 1E Equipment

STD COL 8.3(3) Replace the last sentence of the ninth paragraph in DCD Subsection 8.3.1.1.9
with the following.

Short circuit analysis for ac power system is addressed in Subsection 8.3.1.3.2.

8.3.1.1.11 Grounding and Lightning Protection System

CPCOL8.3(2) Replace the last paragraph in DCD Subsection 8.3.1.1.11 with the following.
The ground grid is designed in the shape of uniform square or rectangular meshes

as shown in Figure 8.3.1-201. The layout of the air terminals is shown in Figure
8.3.1-201.

8.3-1 Revision 3



Comanche Peak Nuclear Power Plant, Units 3 & 4
COL Application
Part 2, FSAR

8.3.1.3.2 Short Circuit Studies

STD COL 8.3(3) Replace the last two sentences of the first paragraph in DCD Subsection 8.3.1.3.2
with the following. |

As a result of the studies, maximum short circuit current has been confirmed to
satisfy short circuit interrupt rating of circuit breakers indicated in Table 8.3.1-1R.

8.3.1.3.4 Equipment Protection and Coordination Studies

STD COL 8.3(10) Replace the last sentence of the first paragraph in DCD Subsection 8.3.1.3.4 with
the following. |

Coordination of protective devices is confirmed as part of equipment procurement.

8.3.1.3.5 Insulation Coordination (Surge and Lightning Protection) |

CP COL 8.3(11) Replace the last sentence of the first paragraph in DCD Subsection 8.3.1.3.5 with
the following. |

Surge arresters are selected to be compatible with lightning impulse insulation
level of the 345 kV offsite power circuit so that the insulation of onsite power
system is assured from lightning surge.

8.3.211 Class 1E DC Power System

STD COL 8.3(8) Replace the last sentence of the third paragraph in DCD Subsection 8.3.2.1.1 with
the following. |

Short circuit analysis for dc power system is addressed in Subsection 8.3.2.3.2.

8.3-2 Revision 3



Comanche Peak Nuclear Power Plant, Units 3 & 4
COL Application
Part 2, FSAR

8.3.21.2 Non-Class 1E DC Power System

STD COL 8.3(8) Replace the last sentence of the fourth paragraph in DCD Subsection 8.3.2.1.2
with the following. |

Short circuit analysis for dc power system is addressed in Subsection 8.3.2.3.2.

8.3.2.3.2 Short Circuit Studies

STD COL 8.3(8) Replace the last two sentences of the first paragraph in DCD Subsection 8.3.2.3.2
with the following. |

As a result of the studies, maximum short circuit current has been confirmed to
satisfy short circuit interrupt rating of circuit breakers indicated in Table 8.3.2-3.

8.34 Combined License Information

Replace the content of DCD Subsection 8.3.4 with the following.
CPCOL83(1) 8.3(1) Transmission voltages

This COL Item is addressed in Subsection 8.3.1.1 and in Table 8.3.1-1R.
CPCOL8.3(2) 8.3(2) Ground grid and lightning Protection

This COL Item is addressed in Subsection 8.3.1.1.11 and in Figure 8.3.1-201.
STD coL 8.3(3) 8.3(3) Short Circuit analysis for ac power system

This COL Item is addressed in Subsections 8.3.1.1.9 and 8.3.1.3.2.

8.3(4) Deleted from the DCD.

8.3(5) Deleted from the DCD.

8.3(6) Deleted from the DCD.

8.3(7) Deleted from the DCD.

STD COL 8.3(8) 8.3(8) Short circuit analysis for dc power system

8.3-3 Revision 3



Comanche Peak Nuclear Power Plant, Units 3 & 4
COL Application
Part 2, FSAR

This COL Item is addressed in Subsections 8.3.2.1.1, 8.3.2.1.2 and 8.3.2.3.2.
8.3(9) Deleted from the DCD.
STD COL 8.3(10) 8.3(10) Equipment Protection and Coordination Studies
This COL Item is addressed in Subsection 8.3.1.3.4.
CP COL 8.3(11) 8.3(11) Insulation Coordination (Surge and Lightning Protection)
This COL Item is addressed in Subsection 8.3.1.3.5.
CP COL 8.3(12) 8.3(12) Cable monitoring program

This COL item is addressed in Subsection 8.2.3.

8.34 Revision 3



Comanche Peak Nuclear Power Plant, Units 3 & 4
COL Application
Part 2, FSAR

Table 8.3.1-1R

Electrical Equipment Ratings - Component Data Main AC
Power System (Nominal Values)

1. Main Transformer (MT)

Quantity Three single phase units
CP SUP 8.3(1) (Besides one spare for the site)
MVA rating 1 phase 610MVA (3 phase 1830MVA)
Low voltage winding 26kV
CP COL 8.3(1) High voltage winding 345kV
2. Unit Auxiliary Transformers
(UATs) UAT1, 2 UAT3, 4
Quantity Two 3 phase, Two 3 phase,
2 winding units 2 winding units
MVA rating 72MVA 53MVA
Low voltage winding 13.8kV 6.9kV
High voltage winding 26kV 26kV
On-Load Tap Changer  Provided on high Provided on high
(OLTC) voltage side voltage side
3.  Reserve Auxiliary
Transformers (RATs) RAT1 2 RAT3. 4
Quantity Two 3 phase, Two 3 phase,
3 winding units 3 winding units
(including delta (including delta
tertiary winding) tertiary winding)
MVA rating 72MVA 53MVA
Low voltage winding 13.8kV 6.9kV
CP COL 8.3(1) High voltage winding 345kV 345kV
On-Load Tap Changer  Provided on high Provided on high
(OLTC) voltage side voltage side
4.  Generator Load Break Switch
(GLBS)
Rated Voltage Over 28kV
Rated Current Over 44.4kA
Rated Frequency 60Hz

8.3-5
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Comanche Peak Nuclear Power Plant, Units 3 & 4

COL Application

Part 2, FSAR

B CLASS 1E 6.9KV BUS

A CLASS 1E 6.9KV BUS
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Figure 8.3.1-1R Onsite AC Electrical Distribution System (Sheet 5 of 7)

STD COL 9.2(20)

Class 1E 480V Buses A and B One Line Diagram
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Figure 8.3.1-1R Onsite AC Electrical Distribution System (Sheet 6 of 7)
Class 1E 480V Buses C and D One Line Diagram
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CP SUP 8.4(1)

Comanche Peak Nuclear Power Plant, Units 3 & 4
COL Application
Part 2, FSAR

8.4 STATION BLACKOUT

This section of the referenced DCD is incorporated by reference with the following
departures and/or supplements.

Add the following text after the ninth paragraph of DCD Subsection 8.4.2.2.

The procedures to cope with SBO are addressed in Section 13.5 and the training
is addressed in Section 13.2. In particular, although not specifically referenced,
SBO procedures are discussed in FSAR Subsection 13.5.2.1. This subsection
addresses Operating and Emergency Operating Procedures as well as the
Procedure Generation Package. The Station Blackout Response Guideline, the
AC Power Restoration Guideline, and a Severe Weather Guideline are covered by
the discussions in FSAR 13.5.2.1.
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