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EXHIBIT

BEFORE THE ARIZONA POWER PLANT AND
TRANSMISSION LINE SITING COMMITTEE

IN THE MATTER OF THE APPLICATION OF
NORTHERN ARIZONA ENERGY, LLC, IN
CONFORMANCE WITH THE
REQUIREMENTS OF ARIZONA REVISED
STATUTES 40-360.03 AND 40-360.06, FOR A
CERTIFICATE OF ENVIRONMENTAL
COMPATIBILITY AUTHORIZING
CONSTRUCTION OF A 175 MW NATURAL
GAS-FIRED, SIMPLE CYCLE GENERATING
FACILITY AND ASSOCIATED
TRANSMISSION LINE INTERCONNECTING
THE GENERATING FACILITY TO THE
ADJACENT WESTERN AREA POWER
ADMINISTRATION GRIFFITH
SWITCHYARD, ALL LOCATED IN
MOHAVE COUNTY APPROXIMATELY 9
MILES SOUTHWEST OF KINGMAN,

ARIZONA.

DOCKET NO. L-00000FF-07-0134-00133
Case No. 133

APPLICANT’S NOTICE OF FILING
AMENDED

PROPOSED FORM OF CERTIFICATE OF |

ENVIRONMENTAL COMPATABILITY

Applicant, Northern Arizona Energy, LLC, hereby provides notice that it is filing herewith

Applicant’s Amended Proposed Form of Certificate of Environmental Compatibility.

RESPECTFULLY SUBMITTED this Q day of October, 2007.

MOYES STOREY, LTD,

W% o

Jay 1L%oyes

1850 N. Central Avenue, Suite 1100
Phoenix, Arizona 85004

(602) 604-2141
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Original and Twenty-Eight (20) copies
of the foregoing filed this yd‘" day of
October 2007 with:

Docket Control

Arizona Corporation Commission
1200 West Washington Street
Phoenix, Arizona 85007

Copy of the foregoing hand—deliij_ed
and/or Federal Expressed this
day of October 2007 to:

Laurie Woodall, Chairman

Arizona Power Plant & Transmission
Line Siting Committee

1275 West Washington

Phoenix, Arizona 85007

Laurie. Woodall@azag.gov

Maureen A. Scott, Senior Staff Counsel
Legal Division

Arizona Corporation Commission

1200 West Washington Street

Phoenix, Arizona 85007

mscott@azce.gov

Kenneth C. Sundlof, Jr.

Jennings, Strouss & Salmon, PLC
The Collier Center, 11" Floor
201 East Washington Street
Phoenix, Arizona 85004-2385
Sundlof@sslaw.com

Jack Ehrhardt

P.O. Box 179

Peach Springs, AZ 86434
941 Hualapai Way

Peach Springs, AZ 86434
hualapaiplanning@ecitlink.net

7%9\
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[Applicant’s 10-4-07_2 Proposed Form]

BEFORE THE ARIZONA POWER PLANT AND TRANSMISSION
LINE SITING COMMITTEE

IN THE MATTER OF THE APPLICATION OF Case No. L-00000FF-07-0134-00133
NORTHERN ARIZONA ENERGY, LLI.C, IN
CONFORMANCE WITH THE REQUIREMENTS
OF ARZIONA REVISED STATUTES 40-360.03 Case No. 133
AND 40-360.06, FOR A CERTIFICATE OF
ENVIRONMENTAL COMPATABILITY
AUTHORIZING CONSTRUCTION OF A 175 MW
NATURAL GAS-FIRED, SIMPLE CYCLE
GENERATING FACILITY AND ASSOCIATED
TRANSMISSION LINE INTERCONNECTING
THE GENERATING FACILITY TO THE
ADJACENT WESTERN AREA POWER
ADMINISTRATION GRIFFITH SWITCHYARD,
ALL LOCATED IN MOHAVE COUNTY,
APPROXIMATELY 9 MILES SOUTHWEST OF
KINGMAN, ARIZONA

DECISION OF THE ARIZONA POWER PLANT AND TRANSMISSION
LINE SITING COMMITTEE AND
CERTIFICATE OF ENVIRONMENTAL COMPATIBILITY

Pursuant to notice given as provided by law, the Arizona Power Plant and
Transmission Line Siting Committee (“Committee”) held public hearings at The Hampton
Inn, Kingman, Arizona, May 1 and 2, 2007, and at the Best Western Executive Suites,
Phoenix, Arizona, on September 17 and 18, and October 15, 2007, in conformance with the
requirements of Arizona Revised Statutes Section 40-360, ef seq., for the purpose of receiving
public comment and evidence and deliberating on the Application of Northern Arizona

Energy Project (“NAEP”) by Northern Arizona Energy, LLC (“Applicant”) for a Certificate

of Environmental Compatibility (“Certificate”) in the above-captioned case.
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The following members or designees of members of the Committee were present for

some or all of the hearings on the Application:

Laurie A. Woodall
Paul W. Rasmussen

David Eberhart

Jack Haenichen

Jeff McGuire

A. Wayne Smith
Michael Whalen |
Michael Palmer
Barry Wong

Gregg Houtz

Joy Rich

Jay Moyes of Moyes Storey Ltd. represented Applicant. Staff of the Arizona

* Corporation Commission (“Staff”’) noticed their intervention as a party, and was represented
by Maureen Scott, Esq. Mohave County was granted intervenor status and was represented
by Kenneth C. Sundlof, Jr., Esq. of Jennings Strouss & Salmon, P.L.C. Mr. Jack Eﬁrhardt
was granted intervention in his individual capacity. Applicant, Staff, Mohave County, and
Mr. Ehrhardt presented testimony and exhibits during the hearings. Several persons presented
public comments on the record. There were no other interventions or limited appearances.

At the conclusion of the hearings and deliberations the Committee, (i) having received

and considered the Application, the appearances of Applicant and each of the intervenors; the

. Environmental Quality

Chairman, Designee for the Arizona Attorney General, Terry
Goddard

Designee for Director of the Arizona Department of

Designee for Chairman, Arizona Corporation Commission

Designee for Director, Energy Department, Arizona Department
of Commerce

Appointed Member, Agriculturc
Appointed Member

Appointed Member, Cities
Appointed Member

Appointed Member

Designee for Director of the Arizona Department of Water
Resources

Appointed Member, Counties
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evidence, testimony and exhibits presented by Applicant and the intervenors, respectively;
and the public comments; (ii) being advised of the legal requirements of Arizona Revised
Statutes Sections 40-360 to 40-350. 13; (iii) upon consideration of the factors identified in
Arizona Revised Statutes Section 40-360.06; and (iv) in accordance with A.A.C. R14-3-213,
upon motion duly made and seconded, voted to make the following findings and to grant
Applicant the following Certificate of Environmental Compatibility:

The Committee finds that there is a need for an adequate, economical and reliable
supply of electric power within the Western Electricity Coordinating Council (WECC) and
the State of Arizona, and that Applicant’s proposed Northern Arizona Energy Project would
contribute towards satisfaction of such need without causing material adverse impact to the
environment.

Northern Arizona Energy, LLC, and its assignee(s), are hereby granted this Certificate
of Environmental Compatibility authorizing construction of a nominal 175 MW natural gas-
fired, simple cycle generating facility and associated transmission line interconnecting the
generating facility to the adjacent Western Arca Power Administration Griffith Switchyard
(collectively the “Project”). The Project shall comprise no more than four (4) individual
simplc-cycle natural gas combustion turbine generator units, each having a nominal capacity
of approximately 45 MW. As depicted on the attached Exhibit A, the Project shall be
constructed wholly within the perimeter of the existing Griffith Energy project site, legally
described as the Southwest Quarter of Section 6, Township 19 North, Range 17 West, Gila &
Salt River Base & Meridian, Mohave County, Arizona, comprising approximately one
hundred sixty (160 ) acres (the “160 Perimeter”). The Project generators and step-up
transformers will be located within the North seven hundred (700) feet of the North One-half
of the above-described parcel. The transmission line components of the Project will also be

constructed wholly within the 160 Perimeter so as to interconnect the Project generators to the

existing Griffith Switchyard owned by Western Area Power Administration (“Western”), also
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located wholly within the 160 Perimeter, in a reasonably direct route to be determined by

Western and Applicant taking into account appropriate clearances from other existing

transmission facilities within the 160 Perimeter, and the most feasible point of access into,

and the necessary minor expansion of, the existing Griffith Switchyard as required to

complete the interconnection. The transmission line shall not exceed approximately 3,000 feet

in total length, and shall be constructed using tubular steel monopole tower structures of the

type depicted on the attached Exhibit B, approximately 100 -120 feet in height, in tofal

numbers and spacing to be determined in accordance with applicable Western interconnection

standards and applicable safety and reliability standards.

This Certificate is granted upon the following conditions:

1. The Applicant will comply with all existing applicable air and water pollution control

standards and regulations, and with all existing applicable ordinances, master plans

and regulations of the State of Arizona, Mohave County, the United States, and any

other governmental entities having jurisdiction, including but not limited to the

following:

a.

b.

all applicable land use régulations;

all applicable zoning stipulations and conditions, including but not limited to
landscaping and dust control requirements;

all applicable air quality control standards and regulations, and permit
conditions of the Arizona Department of Environmental Quality and/or Federal
agencies having jurisdiction; and the Applicant will install and operate
selective catalytic reduction and oxidation catalyst emission control
technologies on each of the four (4) Project combustion turbine units;

all applicable water use, discharge and/or disposal requirements of the Arizona

Department of Water Resources and the Arizona Department of Environmental

Quality;




o

1 e. all applicable noise control standards;
2 f. all applicable regulations and permits governing storage and handling of
3 chemicals and petroleum products;
4 g. all other applicable federal and state regulations and standards.
5 2. This authorization to construct the Project will expire five (5) years from the date this
6 Certificate is approved by the Arizona Corporation Commission (“Commission”)
7 unless substantial construction activities have commenced; provided however, that
8 prior to such expiration Applicant or its assignee may request that the Commission
9 extend this time limitation.
10 3. Applicant has provided to the Commission a copy of the System [mpact Study
11 performed by Western Area Power Administration (“Western”), which Commission
12 Staff has analyzed. Applicant will also provide to the Commission copies of (i) the
13 Facility Study Agreement with Western and (ii) the Facility Study produced by
14 Western, as soon as they are available but no later than 90 days prior to commercial
15 operation of the Project.
16 4. Applicant will also provide to the Commission copies of the Project’s executed
17 interconnection agreement with Western, and the technical operating studies which
18 will be performed by Western prior to actual physical interconnection of the Project to
19 the Western transmission system.
20 5. Applicant will comply fully with all requirements of Western to interconnect the
a1 Project with the Western transmission system and to ensure compliance with all
s applicable WECC/NERC standards, without the implementation of an automated RAS
23 to nmtigate any N-1 contingencies. However, Applicant may rely upon a RAS to
4 mitigate impacts of an outage of either (i) the Peacock — Mead 345 kV line or (ii) the
25 Mead 345/230 kV transformer, coincident with operation of the Libert.y Phase Shifter

moving power in a Northbound direction.
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6.

10.

11.

If Applicant enters into a control areas services agreement with a third-party provider,
Applicant will provide to the Commission a copy of such agreement.

Applicant will not set any combustion turbine on its foundation until a Finding of No
Significant Impact (FONSI) has been issued by Western (or, if an Environmental
Impact Statement is ;equired for the Project, a Federal Record of Decision has been
issued) approving construction of the transmission facilities interconnecting the
Project to Western’s transmission system.

Applicant will not operate the Project combustion turbine generator units more than
20,000 aggregate unit-hours per calendar year.

Applicant or its affiliate company will become a member of the Western Electricity
Coordinating Council (“WECC”) (or its successor), and will provide to the
Commission a copy of its exccuted WECC Reliability Management System (“RMS”)
Generator Agreement,

In thé event that the Griffith Energy project permanently ceases operation, Applicant,
its successor(s) or assignee(s) will comply with the requirement in Griffith Energy’s
CEC to measure and monitor (i) the Project’s annual water use, (ii) annual changes in
the groundwater table at the well field from which water is pumped for use by the
Project, and (iii) annual changes in elevation of the existing soil subsidence
monitoring monument near such well field, and to report all such information annually
to the Arizona Department of Water Resources and Mohave County.

Applicant, its successor(s) or assign(s) will submit to the Commission Ultilities
Division Director, on or about each October 1 after the date hereof, a self-certification
letter describing the status of compliance with each condition of this Certificate as of
the preceding August 1, with a copy thereof to the Arizona Attorney General.

Compliance with conditions that require only a single instance of compliance need not

be re-certified after the initial certification of such compliance.




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

12.

13.

14.

15.

16.

17.

18.

Applicant will use reasonable efforts to become a member of the Southwest Reserve
Sharing Group (or its successor) if commercially reasonable.

Applicént will, in good faith upon adequate advance notice, participate in a
Commission-sponsored workshop or other forum addressing the regional natural gas
infrastructure and ma;ket.

Applicant shall pursue all necessary commercially reasonable steps to ensure delivery
of a reliable supply of natural gas for the Project.

Subject to applicable Federal Energy Regulatory Commission regulations, Applicant
or vits power marketing affiliates will make commercially reasonable good (aith efforts
in the ordinary course of busines’s to market wholesale power from the Project directly
or indirectly to credit worthy utilities that serve Arizona loads; however, this condition
shall not constitute any restraint against, nor shall it in any manner restrict, marketing
efforts to or transactions with any other potential purchaser(s) of power from the
Project.

Prior to on-site mobilization of construction of the Project, Applicant shall erect at the
Project site, and maintain throughout construction, a 4’x 8’ or larger sign advising of
the construction of a 175 MW generating facility, the estimated completion date, and a
phone number for public information about the Project.

In connection with the construction of the Project, Applicant will use commercially
reasonable efforts, where feasible, to give due consideration to use of qualified
Arizona contractors.

After construction, Applicant will use commercially reasonable means to rehabilitate
all land surfaces that are temporarily disturbed by construction activities at the Project
site to a condition of terrain and vegetation consistent with the immediately

surrounding natural and undisturbed lands.
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GRANTED this 15th day of October, 2007.

ARIZONA POWER PLANT AND
TRANSMISSION LINE SITING COMMITTEE,

By

Laurie A. Woodall, Chairman
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Prepared in cooperatien with the

ARIZONA DEPARTMENT OF WATER RESOURCES

Hydrogeologic Investigation of the Detrital, Hualapai, and

The Detrital, Hualapai, and
Sacramento Valleys are broad,
intermountain desert basins in Mohave
County, northwestern Arizona, and are
home 1o residents in the city of Kingman
and several rural communities (fig. D).
Ground water is the primary source of
water in these valleys and is essential for
many economic and cultural activides,
As in many parls of the Western United
States, population growth in these
valleys is substantial. From 2000 to
2004, the population of Kingman grew
from 20,100 to 24,600—an increase
of 22 percent {Arizona Department
of Economic Security, 2005). During
the same time period, the population
of Mohave County increased by 16
percent. Management of the available
ground-water resources in these valleys
guided by a comprehensive scientific
understanding can help the growing
communities to meet their needs in Q
sustainable manmner.

In 2005, the U.8. Geological Survey
{USGS) began an investigation of the
hydrogeology of the Detrital, Hualapal,
and Sacramento Valleys in cooperation
with the Arizons Department of Water
Resources (ADWR) as part of the Rural
Watershed Initiative (RW1), a program
established by the State of Arizona
and managed by the ADWR. Other
projects in the RWI program include
investigations that began in 2005 in the
middle San Pedro Basin and the Willcox
and Douglas Basins, and investigations
that began in 1999 in the Coconino
Plateau, the Mogollon Highlands, and
upper and middle Verde River study
areas (biip://az. water.usgs. gov/rwi-if).

Sacramento Valleys of Northwestern Arizona:

ARIZONA
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Figure 1. Physiography and iocation of water-level and well-log data for Detrital, Hualapai, and
Sacramento Valieys, northwestern Arizona.
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silty-clay or sandy matrix. The grain size
decreases from pebble- and boulder-size
fragments in the fanglomerate near the
mountains (o coarse sand and inferbedded
clay and silt in the basin center, Bach
valley has large areas of older basin

fill where more than 55 percent of the
sediments are fine grained (Freethey

and others, 1986; fig. 4). In the northern
parts of Hualapai and Detrital Valleys,
massive evaporite deposits occur in the
older basin fill (Gillespie and Bentey,
1971: Laney, 1979; Freethey and others,
1986; fig. 4). The composition of the
intermediate basin (il is similar o that of
the older basin fill, and the intermediate
basin fill also becomes finer grained
towards the basin center; however, the
thickness of the intermediate basin fill is
on the order of a few hundred feet rather
than a few thousand feet. Thickness of
the younger basin {ill, which consists of
Holocene piedmont, stream, and playa
deposits, is also less than that of the older
basin {ill. In the northern parts of Dewrital
and Hualapai Valleys, the basin fill also
includes clastic sediments, limestone,
and basalt flows of the Muddy Creek and
Chemshueve Formations (Laney, 1979).

Hydrology and Water Use

Detrital, Hualapai, and Sacramento
Valleys are drained by a network
of strearns that are intermittent or
ephemeral owing to the dry climate.
Detrital Wash, Hualapai Wash, and
Sacramenio Wash are the primary
streams in their valleys and drain (o the
Colorado River, A topographic divide
separates the porthern and southern
parts of Hualapal Valley. Truxton Wash,
the only major stream that originates
outside of the three valleys, drains part
of the basin cast of Hualapai Valley
and flows westward into the southern
part of the Hualapai Valley into Red
Lake Playa (fig. 1). Streams generally
flow only in response to regionally
extensive winter storms or from spatially
scattered summer ghnderstorms. Runoff
in mountain {ributaries usually does
not reach the valley’s primary stream,
but rather infiltrates the streambed
sediments or evaporates. Many stream
channels become poorly defined with
distance from the mouniain front owing
1o the lack of streamflow. Although the
Colorado River forms a small part of the
perimeter of each valley, it generally is

A\
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..... i
, (‘ Bulthead City
~, >
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EXPLANATION
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'VOLCANIC ROCKS

SEGIMENTARY ROCKS

APPROXIMATE EXTENT OF
80-100 PERCENT FINE-
GRAINED FACIES OF THE
OLDER BASIN FiLL—
Generally contains 80 o
100 percent material that
is less than 0.0625
millimeters in diameter

/7 APPROXIMATE EXTENTY OF
55-80 PERCENT FINE-
GRAINED FACIES OF THE
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Generally containg 55 o
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in diameter

£ EVAPORITES—Indicate the
presance of extensively
interbedded evaporites
or massive evapotite
deposits
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EQUAL DEPTH 70 BED-
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mate depthio bedrock
befow fand surface, m
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10 MILES
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Figure 8. Bedrock geology and basin-fill characteristics in the Detrital, Hualapai, and Sacramento
Valleys {modified from Richard and others, 2000, and Fresthey and others, 1986},

nol a significant waler supply within the
valleys.

Ground water from the basin-fill
aquifer is the primary water supply for
cach of the three valleys. The older basin
fill is the primary water-bearing deposit
because intermediate and younger basin
{ifl are above the water table in most
areas. Most ground-water withdrawals
in the valleys are for municipal and
industrial uses; a small percentage of
withdrawals is used for agriculture.

The combined annual ground-water
pumpage for the three valleys was

about 6,600 acre-ft in 1991; by 2000,
pumpage had nearly doubled to about
11,000 acre-tt (Tadayon, 2005). The
combined annual recharge for the three
valleys was estimated to be about 9,000
acre-ft (Freethey and Anderson, 1986),
and ground-water storage was estimated
to be about 13 million acre-ft (Arizona
Department of Water Resources, 1994).
Regional ground-waler movement in
the basin-fill aquifer generally is from
the mountain fronts towards the valley
center and then along the valley axis o
the Colorado River. In general, depths




to ground water are greatest in the

- upper parts of the valleys and decrease
downgradient to within a few feet below
the land surface near the Colorado

River. The greatest depths to water

are about 1,200 fi near the boundary
between Detrital and Sacramento Valleys
{Dillenburg, 1987; Rascona, 1991),

and about 600 ft near Kingman in the
Hualapai Valley (Remick, 1981).

Local ground water in consolidated
rocks serves as a water supply in some
areas, especially where rocks are faulted,
fractured, and weathered (Gillespie and
Bentley, 1971). In the Kingman area,
volcanic rocks are locally permeable near
two fault zones, and ground-water stored
in the fractures has been used as part
of the municipal water supply. Several
springs issue from consolidated rocks and
in some cases serve as water supplies for
livestock and wildlife.

Water Quality

The Arizona Department of
Environmental Quality has completed
baseline ground-water quality studies
in the Detrital (Towne, 2003) and
Sacramento Valleys (Towne and Freark,
20013, and has begun a similar study in
the Hualapai Valley. A total of 28 sites
werte sampled in Detrizal Valley, and 48
sites were sampled in Sacramento Valley;
sites included wells completed in basin-
fill and consolidated-rock aguifers, In
Detrital Valley, constituents for which 10
percent or more of the samples exceeded
State or Federal water-quality standards
include gross alpha, nitrate, total
dissolved solids, sulfate, and manganese.
Tn Sacramento Valley, constituents for
which 10 percent or more of the samples
exceeded such standards include gross
alpha, nitrate, total dissolved solids,
fluoride, chloride, and suifate. In both
valleys, dissolved-solids concentrations
exceeded the standards more than any
other constituent. On the basis of the
results for alf samples from each valley,
the studies concluded that ground water
in the Detrital and Sacramento Valleys
generally met drinking-water standards.

Planned Approach

Previous studies have provided a basic
understanding about the hydrogeologic
systems of Detrital, Hualapai, and
Sacramento Valleys; however, several
aspects need refinement and improved

definition for optimal management

of the ground-water resources, The
study will begin with a compilation

of existing information to develop a
hydrogeologic database for the three
valleys. In addition, field surveys will

be conducted to update existing data

for boreholes, wells, and water levels
{fig. 1). Information gained in these
efforts will be used to refine the initial
conceptual models of the hydrogeologic
systems of the valleys and to guide data-
coliection efforts in the following years,
A preliminary assessment indicates that
more hydrogeologic information and data
are available for Hualapai and Sacramento
Valleys than for Detrital Valley; therefore,
data-collection and analysis efforts

likely will be focused on Detrital Valley.
Possible data-collection and analysis
efforts include:

1. Geophysical and geological
investigations to define geologic features
that affect storage and flow of ground
water. Features include structures, such
as faults, and the thickness, lateral
extent, and lithelogy of hydrogeologic
units.

2. Determination of hydraulic properties
of the hydrogeologic units using field
and empirical methods.

3. Determination of ground-water
storage and the direction and rate of
ground-water moveinent using watet-
level, geomeiry, and hydraulic-property
information for the hydrogeologic units.

4. Determination of ground-water
recharge to and discharge from the
basin-fill aquifers in each valley using
information gained in item 3 about
ground-water movement, as well ag
climate, water-use, and other data.

5. Establishment of a hydrologic-
monitoring network that utilizes gravity
data and water-level data to assess changes
in ground-water storage over time.

6. Collection and analysis of ground-water
samples from several wells to further
characterize the extent of high dissolved-
solids concentrations in ground water and
their relation to hydrogeologic factors.

—David W. Anning, Mariiyn E. Flynn, and
Margot Truini
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Northern Arizona Energy Project — System Impact Study

1 EXECUTIVE SUMMARY

1.1 General

By request of the Southwest Power Partners, LLC (“*SWPP”), Utility System Efficiencies, Inc. (“USE”)
performed a system impact study (“SIS”) for the proposed Northern Arizona Energy Project (“NAEP”) with
the oversight of the Western Area Power Administration (“Western”). The NAEP is proposing the addition
of four simple cycle combustion turbine generator units with a gross plant output of 193.5 MW, plant
auxiliary load of 13.5 MW and a net project output of 180 MW. The Project will be located on a site just
north of the existing Griffith 230 kV Switchyard owned and operated by Western. The earliest proposed
in-service date for commercial operation is June 1, 2008.

The Interconnection Request was deemed a completed application on September 28, 2006 and Western
posted the request to the OASIS at 4:53 pm on that same day. In accordance with Section 6.1 of
Attachment L to Western’'s OATT SWPP and Western agreed to forgo the Interconnection Feasibility
Study and initiate an Interconnection System Impact Study under Section 7 of Attachment L. SWPP and
Western entered into Letter Agreement No. 06-DSR-11505 for System Impact Study (SIS), dated
December 4, 2007 (Agreement).

SWPP has specifically applied for Energy Resource Interconnection Service. By definition, this type of
Service allows an interconnection customer to deliver the generating station’s output using existing firm or
non-firm capacity on an “as available” basis.

Nothing in this report constitutes an offer of transmission service or confers upon the Interconnection
Customer (“SWPP”) any right to receive transmission service. WAPA-DSW and other interconnected
utilities may not have the Available Transmission Capacity to support the interconnection described in this
report.

SWPP has indicated that utilities that serve load regional to the study area are the primary target for
marketing the Project, specifically to UNS Electric Inc. However, marketing the output to entities residing
in Phoenix, Southern Nevada, and California are also viable options. Therefore, a variety of scenarios
were studied.

This Study simulated the following technical analyses as part of this SIS.
A. Power flow analysis

B. Post-transient power flow analysis

C. Transient stability analysis

D. Short circuit analysis

Performance of the transmission system was measured against the WECC Reliability Criteria and NERC
Planning Standards.

Power flow and transient stability results demonstrate that the existing Western facilities cannot support
the requested interconnection without the administration of a Remedial Action Scheme (“RAS”). The
post-transient power flow analysis and short-circuit analysis did not identify any negative effects to the
system. However, operational flow limits will be required to mitigate power flow and transient stability
issues during N-1 and N-1-1 conditions. Results identified that the NAEP generation curtailments are not
required during N-0O conditions. However, three N-1-1 contingencies were identified that would require all
of the NAEP generation to be tripped and several other N-1-1 contingencies will require generation
curtailments. Two (2) N-1 contingencies were identified that would require NAEP generation curtailments
of approximately 75 MW when the Liberty PST is in-service. NAEP generation curtailments were not
identified when the Liberty PST was by-passed.

Subsequent to the SIS and before the NAEP may operate commercially, detailed operational study work
will be performed by Western Operations at the expense of SWPP. The detailed operating study will
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analyze additional potential system operating conditions and define solutions to mitigate any potential
unreliable system conditions. The study will also determine the impact the NAEP has on the Liberty
phase shifting transformer's angle margin. If the NAEP causes a three degree or greater angle
difference, additional remedial operating actions will be required.

A Facility Study (“FS") Agreement will be sent to SWPP shortly after the release of this SIS. The FS will
include the identification of equipment additions and modifications required for the NAEP interconnection
facilities including the necessary equipment required for the RAS.

1.2 Power Flow Analysis

The power flow analysis studied two alternatives of displacing the Northern Arizona Energy Project
generation: 1) Nevada generation was reduced to accommodate the Northern Arizona Energy Project
generation and 2) NAEP Energy Center generation serves the regional load growth. In addition, the
Liberty phase-shift transformer (“PST") was modeled in two conditions: 1) in-service with a south-to-north
flow of 450 MW and 2) by-passed.

According to Western Operations, the Liberty PST is operated between 8 and 10 times per year for the
past ten years. Operation of the Liberty PST is in accordance with the contract between Western and the
operator of the WECC-accepted East of River (‘EOR”) marketing path. The Liberty PST holding 450MW
is a critical component in maintaining the EOR path rating.

The Northern Arizona Energy Project increases post-contingency power flow loading to a few elements,
which are tabulated in Tables E-1 and E-2. Only the highest loaded “affected elements” are tabulated. In
addition, case names in column “case” can be referred to by the following:

1. 1-Al refers to a minimum generation dispatch in the WAPA-DSW system. In addition, the
Northern Arizona Energy Project generation displaces Nevada Generation.

2. 2-LD refers to a minimum generation dispatch in the WAPA-DSW system. |n addition, the
Northern Arizona Energy Project generation serves incremental regional load growth.

3. 3-Al-max refers to a maximum generation dispatch in the WAPA-DSW system. In addition, the
Northern Arizona Energy Project generation displaces Nevada Generation.

4. 4-LD-max refers to a maximum generation dispatch in the WAPA-DSW system. In addition, the
Northern Arizona Energy Project generation serves incremental regional load growth.

Power flow plots for normal and emergency system conditions for each scenario are included in
Appendix B. A list of contingencies simulated for each scenario are included in Appendix C.

1.21 Northern Arizona Energy Project Displacing Nevada Generation.

There were NERC/WECC Category “B” contingency affected elements identified when the Liberty PST
was in-service at 450 MW. Loss of the North Gila — Imperial Valley 500 kV line affects the

Blythe-Niland 161kV line; however it only slightly increases power flow to this element. Furthermore, the
Blythe SPS will reduce Buck Blvd generation to mitigate the thermal overload.

Loss of the Peacock-Mead 345 kV line or the Mead 345/230 kV transformer impacts the Davis-
McConnico 230 kV line by 21%. The pre-project loading was at its thermal limit, therefore, the NAEP
generation further increases flow to this element.

The remaining thermal impacts on the transmission elements were observed under N-1-1 contingencies.
The most severe is for loss of the Peacock 345/230 kV transformer, then loss of the Davis-McConnico
230 kV line or vice-versa with maximum NAEP and Griffith generation on-line. Under this outage
condition, the power flows to the Round Valley — Peacock 230 kV, Round Valley — Prescott 230 kV and
Prescott-Yavapai 230 kV lines significantly increased as a result of the Northern Arizona Energy Project.
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In addition, a synchronous condenser modeled at the McConnico 230 kV bus was needed for a solution
when the Liberty PST was by-passed. This identifies that all Griffith and NAEP generation can not be on-
line when the Peacock 345/230 kV transformer and Davis-McConnico 230 kV line are open. Mitigation

for these conditions will be further defined in the Power Flow Mitigation section.

Table E-1. 2008 Heavy Autumn Emergency Percent Loading — Displacing Nevada Generation.

Liberty PST
In-Service Liberty PST
at 450MW (s2n) By-Passed
Normal/ i o
Emergency | = 0]
: : ] Rating Pre- Post- Pre- Post-
Case Contingency Affected Element (Amps) Project | Project | Project | Project
3-Al-max N.Gila - Imperial Valley 500 kV | Blythe - Niland 161 kV 592/592 106.8 107.9 NA NA
1-Al Peacock - Mead 345 kV Davis - McConnico 230 kV 1130/1243 99.1 120.3 NA NA
1-Al Mead 345/230 kV Transformer | Davis - McConnico 230 kV 1130/1243 99.0 120.2 NA NA
Hilltop - McConnico 230 kV
3-Al-max Griffith - Peacock 230 kV Davis - McConnico 230 kV 1130/1243 102.7 139.5 102.7 137.4
Davis - McConnico 230 kV
3-Al-max Griffith - Peacock 230 kV Hilltop - McConnico 230 kV 1130/1243 103.8 141.6 103.0 137.9
Davis - McConnico 230 kV
3-Al-max Griffith - Peacock 230 kV Hilltop - Peacock 230 kV 1130/1243 83.2 120.6 82.7 117.5
Peacock 345/230 kV Trans
1-Al/3-Al-max | Davis - McConnico 230 kV Prescott - Yavapai 230 kV 670/811 65.4 109.1 70.8 134.6
Peacock 345/230 kV Trans
1-Al/3-Al-max | Davis - McConnico 230 kV Round Valley - Peacock 230 kV 816/897 114.6 170.9 118.8 196.4*
Peacock 345/230 kV Trans
1-Al/3-Al-max | Davis - McConnico 230 kV Round Valley - Prescott 230 kV 816/897 111.3 167.6 115.5 192.7*

NA - indicates there were no thermal overloads triggered with the Liberty PST by-passed.
*Required a synchronous condenser for a solution. Resuilts in a voltage collapse in the local system.

In addition, voltage violations were identified for all N-1-1 contingencies; however, they will be mitigated
with the power flow mitigation.

1.2.2 Northern Arizona Energy Project Generation Serving Regional Load Growth.

There was only one NERC/WECC Category “B” contingency affected element triggered when the Liberty
PST was in-service at 450 MW. Loss of the Peacock-WhiteHill 345 kV line increases power flow to the
Davis-McConnico 230 kV line by 16.7%. The pre-project loading was at its thermal limit, therefore, the
NAEP generation further increases power flow on this element. Also, loss of the WhiteHill-Mead 345 kV
line or Mead 345/230 kV transformer increases power flow to the Davis-McConnico 230 kV line by 9.3%.
The White Hills bus is proposed to support UNS load in 2009. This bus intercepts the Peacock-Mead 345

kV line.

The remainder of the thermal overloads on the transmission system were observed under N-1-1
contingency conditions. Similar to the study case where NAEP generation was displaced by Nevada
generation, the most severe is for loss of the Peacock 345/230 kV transformer, then loss of the Davis-
McConnico 230 KV line or vice-versa with maximum NAEP and Griffith generation on-line. Power flow to
the Round Valley — Peacock 230 kV, Round Valley — Prescott 230 kV and Prescott-Yavapai 230 kV lines
significantly increased as a result of the Northern Arizona Energy Project. This identifies that all Griffith
and NAEP generation can not be on-line when the Peacock 345/230 kV transformer and Davis-
McConnico 230 kV line are open. Mitigation for these conditions will be further defined in the Power Flow
Mitigation section.
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Table E-2. 2008 Heavy Autumn Emergency Percent Loading — Serving Regional Load Growth.

Liberty PST
In-Service Liberty PST
at 450MW (s2n) By-Passed
Normal/
Emergency :
) Rating Pre- Post- Pre- Post-
Case Contingency Affected Element (Amps) Project | Project [ Project [ Project
2-LD Peacock - WhiteHill 345 kV Davis - McConnico 230 kV 1130/1243 99.3 116.0 NA NA
2-LD WhiteHill - Mead 345 kV Davis - McConnico 230 kV 1130/1243 99.1 108.4 NA NA
2-LD Mead 345/230 kV Transformer | Davis - McConnico 230 kV 1130/1243 99.0 108.3 NA NA
Hilltop - McConnico 230 kV
4-LD-max Griffith - Peacock 230 kV Davis - McConnico 230 kV 1130/1243 102.7 139.4 137.4 34.6
Davis - McConnico 230 kV
4-LD-max Griffith - Peacock 230 kV Hilltop - McConnico 230 kV 1130/1243 103.8 141.1 137.7 34.7
Peacock - White Hill 345 kV
2-LD/4-LD-max | Griffith - McConnico 230 kV Hilltop - Peacock 230 kV 1130/1243 100.3 119.2 82.7 110.3
Peacock 345/230 kV Tran
2-LD Davis - McConnico 230 kV Prescott - Yavapai 230 kV 670/811 65.4 114.3 66.1 115.6
Peacock 345/230 kV Tran
2-LD Davis - McConnico 230 kV Round Valley - Peacock 230 kV 816/897 114.6 173.8 114.6 174.6
Peacock 345/230 kV Tran
2-LD Davis - McConnico 230 kV Round Valley - Prescott 230 kV 816/897 111.3 170.1 111.3 170.9

NA — indicates there were no thermal overloads triggered with the Liberty PST by-passed.

In addition, voltage violations were identified for all N-1-1 contingencies; however, they will be mitigated
with the power flow mitigation.

1.23

Power Flow Mitigation.

Flow limits will be developed to estimate post-contingency element flows for the identified thermally

overloaded elements caused by the Project. Flow limits will be used in determining the amount of

generation reduction to mitigate post-contingency thermal overloads for loss of critical element(s). Alist
of LODF and GSF factors are tabulated in Appendix F, which have been calculated for all contingencies
that were impacted by the Northern Arizona Energy Project. The LODF and GSF factors are key
components of the flow limits.

Note, a linear analysis was used to calculate the load distribution and generation shift factors. Therefore,
they do not take into account losses. This results in the load distribution factors to be smaller than a
regular power flow that accounts for losses, which, may result in a lower generation reduction amount.
Therefore, an additional margin should be applied to the Ioad distribution factor.

The developed power flow mitigation were tested with both post-transient and transient stability results to
ensure system reliability is maintained.

The Northern Arizona Energy Project will be subject to generation curtailments based on flow limits during

N-1 conditions for the following two contingencies:
1. Mead 345/230 kV transformer,
2. Peacock — Mead 345 KV line.

In addition, the Project is subject to generation curtailments for any of the identified N-1-1 conditions. The
mitigation method involving generation curtailments or generation run-back will be designed in
accordance with the WECC/NERC design, operations and reliability criteria.
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1.3 Post-Transient Analysis

Two post-project contingencies yielded voltage deviations greater than the WECC Performance standard
of 5%. However, the post-transient voltage deviations will be corrected with use of the flow-limit
mitigation. Results between the Project displacing Nevada generation and the Project serving regional
load were similar in voltage deviations. In addition, operation of the Liberty PST did not significantly
skew the post-transient voltage results. Tabulations of all post-transient voltage deviation results are
included in Appendix A.

Loss of the Peacock 345/230 kV transformer and Davis-McConnico 230 kV line results in no numerical
solution. This violation was identified in the power flow section of the report. Therefore, reducing the
NAEP generation based on the flow limit, results in a post-transient voltage deviation of 6%, which is less
than the 10% requirement.

With use of flow limits, the post-transient voltage deviations from the NAEP does not have a negative
impact.

1.4 Transient Stability Analysis

Transient stability analysis was completed for all post-project conditions, which include the Project
generation being disptaced by Nevada generation and the Project generation serving regional load. In
addition, the Liberty PST was modeled in-service at 450 MW (south-to-north) and by-passed.

All N-1 contingencies in the WAPA-DSW system showed sufficient damping with no WECC Performance
Criteria violations. However, there were WECC Performance criteria violations for two N-1-1
contingencies.

Power flow results identified that with the Griffith-Peacock 230 kV line out-of-service and loss of the
Davis-McConnico 230 kV line, the Hilltop-McConnico 230 kV and Hilltop-Peacock 230 kV lines will
thermally overload with maximum NAEP and Griffith generation on-line. Transient stability results also
identified that maximum NAEP and Griffith generation will result in the WECC Performance criteria
standards to be violated. The Hilltop 230 kV bus would experience a 31.1% voltage dip and the Griffith
230 kV bus would experience a frequency dip of 59.5 Hz.

Power flow results identified that a flow limit will be required to ensure that the affected elements are not
thermally overloaded under these conditions. Transient stability analysis was performed with the
readjusted post-project case (i.e., flow limit requirements, which reduced the aggregate NAEP and Griffith
generation). Results identified that there were no WECC Performance criteria violations with the flow limit
requirements in place.

Power flow results also identified that with the Peacock 345/230 kV Transformer out-of-service and loss
of the Davis-McConnico 230 kV line, the Round Valley-Peacock 230 kV, Round Valley-Prescott 230 kV
and Prescott-Yavapai 230 kV lines will thermally overload with maximum NAEP and Griffith generation
on-line. Transient stability results identified that the system had sustained oscillations that do not
diminish with Griffith and NAEP generation greater than 520 MW, which denotes system instability.
Therefore, the sum of Griffith and NAEP generation with the Peacock 345/230 kV transformer OR the
Davis-McConnico 230 kV line open must remain at or below 520MW to prevent system instability.

Transient stability plots for select post-project simulations are included in Appendix E.

1.5 Short-Circuit Duty Analysis

The post-project base case was converted to PSS/E version 30.3.1, in order to complete the short-circuit
analysis. In addition, only 3-phase fault analysis was completed since the negative sequence data was
not available. Single-phase-to-ground short-circuit duties will be provided in the completed Facilities
Study.
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Results identified that the NAEP did not trigger any circuit breaker rating violations.

1.6 Cost Estimate

Western and SWPP attended a scoping meeting on October 23, 2006 where SWPP introduced two
proposed, 230kV alternative interconnections to be considered (See Section 2.2) for the SIS.

Subsequent to the scoping meeting, SWPP confirmed that alternative #1 would be the assumed electrical
configuration to study. It shall be noted that both alternative configurations #1 and #2 are electrically
identical with respect to what was studied in this SIS. Therefore, if SWPP should change the
configuration to alternative #2 in the future, an additional SIS will not have to be performed but additional
operational studies will be required to validate the reliability of the interconnection at the Project’s in-
service date. In addition, the Northern Arizona Energy Project will not be re-queued. However, additional
costs will be incurred by SWPP should the configuration change during or after the Facility Study.

A general and preliminary cost estimate for the two proposed interconnection alternatives are shown
below and the corresponding schedules are provided in Section 5 of this report. The cost estimates
include substation design, electrical equipment procurement, construction specification development,
contracting, and construction.

Alternative #1  3-breaker (breaker and a half) interconnection: $4,200,000
Alternative #2  6-breaker (breaker and a half) interconnection: $7,200,000

A more detailed cost estimate will be prepared as part of the Facilities Study should SWPP decide to
continue with the interconnection process. The Facility Study will also provide further details of the
environmental process and construction schedule.

1.7 Conclusions

The analysis identified that there is not a significant difference between the Northern Arizona Energy
Project generation being displaced by generation outside the WAPA-DSW system and the Northern
Arizona Energy Project serving regional load growth — results of the two scenarios were very similar.
However, operation of the Liberty phase-shift transformer did result in affecting the power flow results.

The only transient stability issue attributed to the Northern Arizona Energy Project was identified with the
Griffith-Peacock 230 kV line out-of-service and loss of the Davis-McConnico 230 kV line. Results
identified that with maximum NAEP and Griffith generation, the Hilltop 230 kV bus would experience a
31.1% voltage dip and the Griffith 230 kV bus would experience a frequency dip of 59.5 Hz. The stability
issue could be a result of inaccurate dynamic data that was identified when the Peacock 345/230 kV
transformer is out of service. Nevertheless, the stability issue can be mitigated by utilizing the developed
flow limit.

Transient stability results identified that the system had sustained oscillations that do not diminish with
Griffith and NAEP generation greater than 520 MW, which denotes system instability. Therefore, the sum
of Griffith and NAEP generation with the Peacock 345/230 kV transformer OR the Davis-Mc Connico 230
kV line open must remain at or below 520MW to prevent system instability.

With inclusion of the Project, the post-transient power flow analysis and short-circuit analysis did not
identify any negative effects to the system. However, operational flow limits will be required to mitigate
power flow and transient stability issues during N-1 and N-1-1 conditions. Results identified that the
NAEP generation curtailments are not required during N-0 conditions. However, three N-1-1
contingencies were identified that would require all of the NAEP generation to be tripped and several
other N-1-1 contingencies will require generation curtailments. Two (2) N-1 contingencies were identified
that would require NAEP generation curtailments of approximately 75 MW, which depends on system
conditions.
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Operating Studies will be performed should SWPP choose to proceed with the interconnection process.
The Operating Studies will analyze additional system conditions and define overloaded elements and/or
voltage violations as a result of the NAEP. In addition, extreme WECC Category D contingencies wiil be
studied. Additional flow limits and corresponding generation reductions may be identified during the
operational studies as well. Also, operating nomograms will be developed for NAEP generation including
Griffith generators with South Point and Blythe Energy generators. Any mitigation actions would be
included in Special Operating Procedures.

2 STUDY ASSUMPTIONS

This section of the report provides details pertaining to the power flow case development and an
overview of major study assumptions.

2.1 Pre-Project Power Flow Case Modeling

The 2008 heavy autumn system conditions were modeled for this study. Sensitivities were simulated to
determine the most stressed conditions with the WAPA (zone 191) generation at minimum and maximum
levels. The following modifications were implemented to create the 2008 pre-project power flow cases:

Case 1: 2008 Heavy Autumn:  Minimum Western Generation.

1. Study base case “SWPP_GRIFFITH.sav” was obtained from WAPA — Desert Southwest Region,
which is an approved WATS base case.

2. WAPA modeled a plausible generation dispatch during minimum generation conditions.

3. Revised EOR9300 project upgraded ratings.

4. EOR flow was modeled at 9,300 MW in all base cases.

Case 2: 2008 Heavy Autumn:  Maximum Western Generation.

1. Case 1 generation was increased. The Blythe, Davis, Griffith, Parker and South Point
generation was modeled at their maximum output.

Case 3: 2008 Heavy Autumn:  Minimum Western Generation - Liberty PST By-Passed.

1. By-passed the Liberty phase-shift transformer in Case 1 — Liberty flow decreased to 222 MW.
2. EOR flow readjusted to 9,300 MW.
a. Area interchange between Area 14 (+85 MW) and 18 (-85 MW).
b. Silver Hawk generation was reduced by 90 MW.
c. Increased Coronado Unit 1 generation by 50 MW. Area 14 slack bus made up
remaining generation.

Case 4: 2008 Heavy Autumn:  Maximum Western Generation — Liberty PST By-Passed.

1. By-passed the Liberty phase-shift transformer in Case 2 — Liberty flow decreased to 187 MW.
2. EOR flow readjusted to 9,300 MW.
a. Area interchange between Area 14 (+105 MW) and 18 (-105 MW).
b. Silver Hawk generation was reduced by 110 MW.
¢. Increased Coronado Unit 1 generation by 50 MW. Area 14 slack bus made up
remaining generation.

Page 7



Northern Arizona Energy Project — System Impact Study

Table 1. Pre-Project Power Flow Case Attributes

Liberty PST In-Service

Liberty PST By-Passed

Case 2

Case 1 Case 3 Case 4
Min Gen Max Gen Min Gen “Max Gen
Path 46 - West of the River 8,401 9,200 8,400 9,200
Path 49 - East of the River 9,301 9,300 9,300 9,300
Area 14 - AZ
Load 12,253 12,259 12,253 12,259
Losses 453 458 452 452
Gen 23,695 24,581 23,795 24,684
Interchange 10,989 11,863 11,089 11,972
Zone 191 - WAPA-DSW
Load 1151 1157 1151 1157
Losses 148 162 142 153
Gen 2,185 3,445 2,185 3,445
Interchange 553 1,794 560 1,803

2.2 Post-Project Power Flow Case Modeling

The Northern Arizona Energy Project was modeled with the following parameters, which were provided

with the Interconnection Application:

1. Four (4) CT generators were modeled at the existing Griffith 230 kV Substation with a Pmax of
60.5 MW, Qmax of 37.5 MVAr, Qmin of -22.2 MVAr.
2. Four (4) 70 MVA 230/13.8 kV step-up transformers with an R, X and B of 0.00, 0.100 and 0.0,

respectively were modeled.

Since the breaker configuration of the Project has not been fully determined, both configurations are
illustrated in Figures 1 and 2. The SIS modeled configuration 1; however, it is not believed that the SIS
results will be affected by either configuration.
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Figure 2. Northern Arizona Energy Project, Configuration 2 single line diagram.
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The following 2008 post-project power flow case descriptions identify generation dispatch modifications
required for the post-project case scenarios:

Cases 5 & 7: 2008 Heavy Autumn:  Min WAPA Gen - Dispatch to Area 18 (Nevada).

> Liberty phase-shift transformer models a south to north flow of 450 MW.

» With insertion of the Project, Merchant generation in Nevada was reduced to accommodate the
Northern Arizona Energy Project.

Cases 6 & 8: 2008 Heavy Autumn:  Min WAPA Gen ~ Dispatch to regional Load.

» Liberty phase-shift transformer models a south to north flow of 450 MW.

» Based on load projections, the UNS load will grow by 197 MW from the 2008 load levels.
Therefore, load at White Hill, North Havasu and Hilltop were increased to reflect the 2014
season load level. Modeling both the load growth and Northern Arizona Energy Project off-set
each other to balance load and resources.
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Case 9 & 11: 2008 Heavy Autumn:  Min WAPA Gen — Dispatch to Area 18 (Nevada).

» Liberty phase-shift transformer is by-passed.

» With insertion of the Project, Merchant generation in Nevada was reduced to accommodate the
Northern Arizona Energy Project.

Case 10 & 12: 2008 Heavy Autumn:  Min WAPA Gen — Dispatch to regional Load.

> Liberty phase-shift transformer models a south to north flow of 450 MW.
> Based on load projections, the UNS load will grow by 197 MW from the 2008 load levels.
Therefore, load at White Hill, North Havasu and Hilltop were increased to reflect the 2014
season load level. Modeling both the load growth and Northern Arizona Energy Project off-set
each other to balance load and resources.
A summary of post-project power flow case attributes are listed in Table 2.

Table 2. Post-Project Power Flow Case Attributes

- Liberty PST In-Service Liberty PST By-Passed

Case 5 Case6 | Case7 | Case8 Case 9 Case 10 Case 11 Case 12

Min-Al Min-LD | Max-Al | Max-LD Min-Al Min-LD Max-Al Max-LD
Path 46 - West of the River 8,400 8,400 9,200 9,200 8,401 8,400 9,200 9,200
Path 49 - East of the River 9,300 9,300 9,300 9,300 9,300 9,300 9,301 9,300
Area 14 - AZ
Load 12,267 12,354 12,273 12,360 12,267 12,464 12,273 12,470
Losses 462 461 469 467 460 458 460 457
Gen 23,845 23,873 24,734 24,758 23,954 23,986 24,851 24,874
Interchange 11,117 11,058 11,992 11,931 11,227 11,064 12,118 11,946
Zone 191 - WAPA-DSW
Load 1,164 1,361 1,170 1,367 1,164 1,361 1,170 1,367
Losses 157 156 172 170 148 147 160 157
Gen 2,379 2,379 3,639 3,639 2,379 2,379 3,639 3,639
Interchange 724 638 1,964 1,879 733 537 1,976 1,781
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2.3 Post-Transient Contingencies
The following contingencies were simulated for the post-transient analysis:

Loss of NAEP Units 1 and 2.

Loss of Griffith Unit 1.

Loss of Davis Unit 1.

Loss of South Point Unit 1.

Loss of Parker Unit 1.

Loss of Hoover Units 3 and 4.

Griffith-Peacock 230 kV single line contingency.
Griffith-McConnico 230 kV single line contingency.
Davis-McConnico 230 kV single line contingency.

10. Peacock-Hilltop 230 kV single line contingency.

11. Peacock-Round Valley-Prescott 230 kV single line contingency.
12. Davis-Mead 230 kV single line contingency.

13. Davis-McCullough 230 kV single line contingency.

14. Davis-Topock 230 kV single line contingency.

15. Parker-Black Mesa 230 kV single line contingency.

16. Parker-Liberty 230 kV single line contingency.

17. Palo Verde - Devers 500 kV single line contingency.

18. Palo Verde — Westwing No.1 and 2 500 kV single line contingencies.
19. North Gila — Imperial Valley 500 kV single line contingency.
20. Hassayampa - N.Gila 500 kV single line contingency.

21. Mead-Peacock 345 kV single line contingency.

22. Liberty-Peacock 345 kV single line contingency.

23. Mead - Perkins 500 kV single line contingency.

24. Lugo - Mohave 500 kV single line contingency.

25. Crystal - McCullough 500 kV single line contingency.

26. Mead-Harry Allen 500 kV single line contingency.

27. ElDorado - Lugo 500 kV single line contingency.

28. El Dorado - Moenkopi 500 kV single line contingency.

29. Navajo - Crystal 500 kV single line contingency.

30. McCullough-Victorville 500 kV double line contingency.

CoNoOREWN =

2.4 Transient Stability Power Flow Cases and Dynamic Data
Transient stability simulations were performed using the 2008 heavy autumn power flow cases.

2.4.1 Transient Stability Modeling

Since actual load composition data is not available, induction motors were represented with the motorw
model and default data as recommended by WECC. Induction motors were assumed to make up 20% of
the WECC system load. The EPCL creatmot5.p program was used to determine the motor
representation in each dynamic data file.

The transient stability model for the Northern Arizona Energy Project was developed based on data
received from SWPP. Details of the Project transient stability model are included in Appendix D.

2.5 Reliability Criteria

A system reliability evaluation consists primarily of determining if thermal overloads exist, that voltages
are within criteria (not too high or low), and that the system is stable (the system should not oscillate
excessively and generators should remain synchronized with one another). Additional criteria may
include assurance that there is sufficient reactive power available. Evaluation of these criteria must be
conducted for credible ‘emergency’ conditions that the system might sustain, such as loss of a single or
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double circuit line, a transformer, or a combination of these facilities. The following reliability criteria were
employed for this study:

2.51 Power Flow

Normal Conditions
1. Under normal conditions, bus voltages must be maintained between 0.95 per unit and 1.05 per
unit.
2. Allline and transformer loadings must be less than 98 percent of their continuous thermal ratings.

Emergency Conditions
1. Under contingency conditions, bus voltages must be maintained between 0.90 per unit and 1.10

per unit. In addition, voltage deviations at any bus for n-1 contingencies must be no more than
5% and voltage deviations for n-2 contingencies must be no more than 10%.
2. For a single contingency, no transmission element will be loaded above its emergency rating.
3. Established loading limits for other utilities will be monitored.
4. Bus voltage deviations from the base case voltage shall not exceed established planning limits.

2.5.2 Transient Stability

Performance of the transmission system is measured against the following planning criteria: the Western
Electricity Coordinating Council (“WECC”) Reliability Criteria, and the North American Electric Reliability
Council (“NERC”) Planning Standards.

Table 3 and Figure 3 are excerpts from the WECC Reliability Criteria. The reliability and performance
criteria were applied to the entire WECC transmission system.

Table 3. WECC Disturbance-Performance Table Of Allowable Effects On Other Systems

Outage Frequency
NERC and WECC | Associated withthe | i Voltage Dip |  Minimum Transient | DoSt Transient Voltage
Categories Performance Standard Frequency Standard Deviation Standard
Category (See Note 2)
(outagelyear)

A Not Applicable Nothing in addition to NERC
Not to exceed 25% at
load buses or 30% at

B >0.33 non-load buses. ?}?;g:f:vnf:r'::tzﬁgg d Not to exceed 5% at any

- Not to exceed 20% for b bus.
us.

more than 20 cycles at
load buses.
Not to exceed 30% at
any bus. Not below 59.0Hz for 6 o

Cc 0.033-0.33 Not to exceed 20% for cycles or more at a load '::t t;:uz:xceed 10% at
more than 40 cycles at bus. Y ’
load buses.

D <0.033 Nothing in addition to NERC
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Figure 3. NERC/WECC Voltage Performance Parameters
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3 STUDY METHODOLOGY

This section of the report provides a summary of methods employed for determining the power flow and
transient stability results.

3.1 Power Flow

Power flow analysis considers a snapshot in time where TCUL, SVDs and phase-shifters have had time
to adjust. In addition, a swing bus balances the system during each contingency scenario.

Traditional power flow analysis was used to evaluate thermal (and voltage) performance of the system
under N-1 (single contingency) conditions. Reported thermal overloads were limited to the condition
where a modeled transmission component is loaded over 98% of its appropriate emergency MVA rating
(as entered in the power flow database), and the incremental increase in component loading, between
pre-project and post-project, exceeds 2%.

Transmission voltage violations for normal N-0 (no contingency) conditions were limited to the conditions
where per unit voltages are less than 0.95 or greater than 1.05. Emergency (N-1, single contingency)
voltage violations were reported when per unit voltages are less than 0.90 or greater than 1.10.

In addition, voltage deviations between the pre- and post-contingency conditions were noted whenever
deviations are greater than 5% and when voltage deviation increases by 1% or more between the pre-
and post-project power flow cases.

All power flow analysis was conducted with version 16.0 of General Electric's PSLF/PSDS/SCSC
software.
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3.2 Post-Transient Analysis

Post-transient analysis considers the period of time after the power and voltage transient oscillations have
damped out, but before system operators have had time to readjust intertie schedules. The time frame is
approximately 1.5 to 3 minutes subsequent a disturbance. Post-transient analysis techniques will be
employed to evaluate the thermal (and voltage) performance of the system for contingencies that rely on
remedial action schemes (“RAS”) - such as load or generator dropping.

All post-transient evaluations were conducted using version 16.0 of General Electric’'s PSLF/PSDS/SCSC
software. A modified version of the WECC-distributed governor power flow EPCL tool will be used to
model operations specific to post-transient analysis.

In order to run a post-transient simulation, unit blocking is achieved by testing the generator baseload flag
as opposed to referencing the WECC-supplied block.dat file.

The following remote controlling generators and reactive devices will be set to float:
¢ Maple Valley-SVC 19.6-kV

Keeler-SVC 19.6-kV

Emery Hunter Unit 1 24.0-kV

Emery Hunter Unit 2 24.0-kV

Emery Hunter Unit 3 22.0-kV

Huntington Unit 1 22.0-kV

Huntington Unit 2 22.0-kV

The following switchable shunt devices were set to float:
¢ Gonder 230.0-kV
e Austin 230.0-kV

3.21 Thermal & Voltage

Reported thermal overloads will be limited to the condition where a modeled transmission component was
loaded over 100% of its appropriate normal or emergency rating (as entered in the power flow database).

The voltage study criteria adheres to the Western Electricity Coordinating Council (“WECC”) Reliability
Criteria for Transmission System Planning.

The applicable WECC reliability planning criteria is listed below.

e Changes in bus voltages from pre- to post-contingency must be less than 5% and 10% for single
and double contingencies, respectively.

e All equipment loadings must be below their normal ratings under normal conditions.

o All equipment loadings must be below their emergency ratings for single contingencies.

¢ All thermal overloads identified in post-transient analysis (new or existing) are under contingency
conditions only.

3.3 Transient Stability

Transient stability analysis is a time-based simulation that assesses performance of the power system
during (and shortly following) a contingency. Transient stability studies were performed to ensure system
stability following a critical fault on the system. Prior to finalization of the power flow and dynamics data
set, a flat-run and bump test was run to ensure true power system behavior is not masked by any remote
dynamic modeling anomalies.

USE performed a transient stability analysis based on WECC Disturbance-Performance Criteria for

selected system contingencies. Initial transient stability contingencies were performed out to 10 seconds.
If system performance was not assessed with confidence, simulation times up to 20 seconds were
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needed to evaluate system damping. All 345 kV and 500 kV contingencies modeled a 4 cycle clearing
time and contingencies with a lower voltage had a 5 cycle clearing time modeled.

All transient stability simulations were conducted using version 16.0 of General Electric’s
PSLF/PSDS/SCSC software. A modified version of the WECC-distributed alldyns.p EPCL program,
which is employed in bulk system regional 500 kV analysis was used to model operations specific to
transient stability analysis.

The Worst Condition Analysis (WCA) tool, available in the PSDS software package, tracks and records
the transient stability behavior of all output channels contained within the binary output file of a transient
stability simulation. The monitoring of channel output was set to being two cycles after fault clearing to
ensure that all stability behavior would be captured. System damping was assessed visually with the aid
of stability plots.

Parameters Monitored to Evaluate System Stability Performance

Rotor Angle
Rotor angle plots provide a measure for determining how the proposed generation unit would
swing with respect to other generation units in the area. This information is used to determine if a
machine would remain in synchronism or go out-of-step following a disturbance.

Bus Voltage
Bus voltage plots, in conjunction with the relative rotor angle plots, provide a means of detecting
out-of-step conditions. The bus voltage plots are useful in assessing the magnitude and duration
of post disturbance voltage dips and peak-to-peak voltage oscillations. Bus voltage plots also
give an indication of system damping and the level to which voltages are expected to recover in
steady state conditions.

Bus Frequency
Bus frequency plots provide information on magnitude and duration of post fault frequency swings
with the Project in service. These plots indicate the extent of possible over-frequency or under-
frequency, which can occur because of an imbalance between generation and load within an
area.

Other Parameters

e Generator Terminal Power
Generator Terminal Voltage
Generator Rotor Speed
Generator Field Voltage
Voltage Spread
Frequency Spread

3.4 Short-Circuit Duty

Short-circuit duty analysis applies a 3-phase fault at the specified bus and then interrupting currents are
measured at each breaker location.

Short-circuit duty evaluations were conducted using version 30.3.1 of Siemens/PTI software. A GE
power flow base case was converted to PSS/E for this analysis.

Circuit breakers exposed to fault currents in excess of 100 percent of their interrupting capabilities will be
replaced or upgraded, whichever is appropriate.

Page 16



Northern Arizona Energy Project — System Impact Study

4 RESULTS & FINDINGS

This section of the report provides results obtained in utilizing the above assumptions and methodology.
It illustrates all findings associated with the power flow, post-transient, transient stability and short-circuit
analysis.

4.1 Power Flow Analysis

The power flow analysis studied two alternatives of displacing the Northern Arizona Energy Project
generation: 1) Nevada generation was reduced to accommodate the Northern Arizona Energy Project
generation and 2) NAEP generation serves the regional load growth. In addition, the Liberty phase-shift
transformer (“PST") was modeled in two conditions: 1) in-service with a south-to-north flow of 450 MW
and 2) by-passed.

The Northern Arizona Energy Project increases post-contingency power flow loading to a few elements,
which are tabulated in Tables 4 and 5. Only the highest loaded “affected elements” are tabulated. In
addition, case names in column “case” can be referred to by the following:

1. 1-Al refers to a minimum generation dispatch in the WAPA-DSW system. In addition, the
Northern Arizona Energy Project generation is displaced by Nevada Generation.

2. 2-LD refers to a minimum generation dispatch in the WAPA-DSW system. In addition, the
Northern Arizona Energy Project generation is displaced by regional load growth.

3. 3-Al-max refers to a maximum generation dispatch in the WAPA-DSW system. In addition, the
Northern Arizona Energy Project generation is displaced by Nevada Generation.

4. 4-LD-max refers to a maximum generation dispatch in the WAPA-DSW system. In addition, the
Northern Arizona Energy Project generation is displaced by regional load growth.

Power flow plots for normal and emergency system conditions for each scenario are included in
Appendix B. A list of contingencies simulated for each scenario are included in Appendix C.

411 Northern Arizona Energy Project Displacing Nevada Generation.

There were NERC/WECC Category “B” contingency affected elements identified when the Liberty PST
was in-service at 450 MW. Loss of the North Gila — Imperial Valley 500 kV line affects the

Blythe-Niland 161kV line; however it only slightly increases power flow to this element. Furthermore, the
Blythe SPS will reduce Buck Blvd generation to mitigate the thermal overload.

Loss of the Peacock-Mead 345 kV line or the Mead 345/230 kV transformer increases flow to the Davis-
McConnico 230 kV line by 21%. The pre-project loading was at its thermal limit, therefore, the NAEP
generation further increases flow to this element.

The remaining thermal affected elements are a result of N-1-1 contingencies. The most severe is for loss
of the Peacock 345/230 kV transformer, then loss of the Davis-McConnico 230 kV line or vice-versa with
maximum NAEP and Griffith generation on-line. Power flow to the Round Valley — Peacock 230 kV,
Round Valley — Prescott 230 kV and Prescott-Yavapai 230 kV lines significantly increased as a result of
the Northern Arizona Energy Project. In addition, a synchronous condenser modeled at the McConnico
230 kV bus was needed for a solution when the Liberty PST was by-passed. This identifies that all
Griffith and NAEP generation can not be on-line when the Peacock 345/230 kV transformer and Davis-
McConnico 230 kV line are open. Mitigation for these conditions will be further defined in the Power Flow
Mitigation section.
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Table 4. 2008 Heavy Autumn Emergency Percent Loading — Displacing Nevada Generation.

Liberty PST
In-Service Liberty PST
at 450MW (s2n) By-Passed
Normal/ .
Emergency :
; : Rating Pre- Post- Pre- Post-
Case Contingency Affected Element {(Amps) Project ‘| Project | Project | Project
3-Al-max N.Gila - Imperial Valley 500 kV | Blythe - Niland 161 kV 592/592 106.8 107.9 NA NA
1-Al Peacock - Mead 345 kV Davis - McConnico 230 kV 1130/1243 99.1 120.3 NA NA
1-Al Mead 345/230 kV Transformer | Davis - McConnico 230 kV 1130/1243 99.0 120.2 NA NA
Hilltop - McConnico 230 kV
3-Al-max Griffith - Peacock 230 kV Davis - McConnico 230 kV 1130/1243 102.7 139.5 102.7 1374
Davis - McConnico 230 kV
3-Al-max Griffith - Peacock 230 kV Hilltop - McConnico 230 kV 1130/1243 103.8 141.6 103.0 1379
Davis - McConnico 230 kV
3-Al-max Griffith - Peacock 230 kV Hilitop - Peacock 230 kV 1130/1243 83.2 120.6 82.7 117.5
Peacock 345/230 kV Trans
1-Al/3-Al-max | Davis - McConnico 230 kV Prescott - Yavapai 230 kV 670/811 65.4 109.1 70.8 134.6
Peacock 345/230 kV Trans
1-Al/3-Al-max | Davis - McConnico 230 kV Round Valley - Peacock 230 kV 816/897 114.6 170.9 118.8 196.4*
Peacock 345/230 kV Trans
1-Al/3-Al-max | Davis - McConnico 230 kV Round Valley - Prescott 230 kV 816/897 111.3 167.6 115.5 192.7*

NA — indicates there were no thermal overloads triggered with the Liberty PST by-passed.
*Required a synchronous condenser for a solution. Results in a voltage collapse in the local system.

In addition, voltage violations were identified for all N-1-1 contingencies; however, they will be mitigated
with the power flow mitigation.

4.1.2

Northern Arizona Energy Project Generation Serving Regional Load Growth.

There was only one NERC/WECC Category “B” contingency affected element triggered when the Liberty
PST was in-service at 450 MW. Loss of the Peacock-WhiteHill 345 kV line impacts the Davis-McConnico
230 kV line by 16.7%. The pre-project loading was at its thermal limit, therefore, the NAEP generation
further increases flow to this element. Also, loss of the WhiteHill-Mead 345 kV line or Mead 345/230 kV
transformer increases power flow to the Davis-McConnico 230 kV line by 9.3%. The White Hills bus is
proposed to support UNS load in 2009. This bus intercepts the Peacock-Mead 345 kV line.

The remaining thermal affected elements are a result of N-1-1 contingencies. Similar to the NAEP being
displaced by Nevada generation, the most severe is for loss of the Peacock 345/230 kV transformer, then
loss of the Davis-McConnico 230 kV line or vice-versa with maximum NAEP and Griffith generation on-
line. Power flow to the Round Valley — Peacock 230 kV, Round Valley — Prescott 230 kV and Prescott-
Yavapai 230 kV lines significantly increased as a resuilt of the NAEP. This identifies that all Griffith and
NAEP generation can not be on-line when the Peacock 345/230 kV transformer and Davis-McConnico
230 kV line are open. Mitigation for these conditions will be further defined in the Power Flow Mitigation

section.
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Table 5. 2008 Heavy Autumn Emergency Percent Loading — Serving Regional Load Growth.

Liberty PST
In-Service Liberty PST
at 450MW (s2n) By-Passed
Normal/ . o
Emergency [« ..ot oo
) ,  Rating ".<:{ - Pre- - | - Post-" Pre- Post-
Case Contingency i Affected Element {Amps) - | Project | Project | Project | Project
2-LD Peacock - WhiteHill 345 kV Davis - McConnico 230 kV 1130/1243 99.3 116.0 NA NA
2-LD WhiteHill - Mead 345 kV Davis - McConnico 230 kV 1130/1243 99.1 108.4 NA NA
2-LD Mead 345/230 kV Transformer | Davis - McConnico 230 kV 1130/1243 99.0 108.3 NA NA
Hilltop - McConnico 230 kV
4-LD-max Griffith - Peacock 230 kV Davis - McConnico 230 kV 1130/1243 102.7 139.4 1374 34.6
Davis - McConnico 230 kV
4-LD-max Griffith - Peacock 230 kV Hilltop - McConnico 230 kV 1130/1243 103.8 141.1 137.7 34.7
Peacock - White Hill 345 kV
2-LD/4-LD-max | Griffith - McConnico 230 kV Hilltop - Peacock 230 kV 1130/1243 100.3 119.2 82.7 110.3
Peacock 345/230 kV Tran
2-LD Davis - McConnico 230 kV Prescott - Yavapai 230 kV 670/811 65.4 114.3 66.1 115.6
Peacock 345/230 kV Tran
2-LD Davis - McConnico 230 kV Round Valley - Peacock 230 kV 816/897 114.6 173.8 114.6 174.6
Peacock 345/230 kV Tran
2-LD Davis - McConnico 230 kV Round Valley - Prescott 230 kV 816/897 111.3 170.1 111.3 170.9

NA — indicates there were no thermal overloads triggered with the Liberty PST by-passed.

In addition, voltage violations were identified for all N-1-1 contingencies; however, they will be mitigated
with the power flow mitigation.

4.1.3 Power Flow Mitigation.

Flow limits were developed to estimate post-contingency element flows for the identified thermally
overloaded elements caused by the Project. Flow limits will be used to determine the amount of
generation reduction in order to mitigate post-contingency thermal overloads for loss of critical element(s).
They will not be operated in a preventative manner, which would curtail Northern Arizona Energy Project
generation prior to the critical contingency.

Each flow limit has two calculated components from the system: 1) load distribution factor and 2)
generation shift factors. The load distribution factor (‘LODF”) is determined based on the impedance of
the system. So, when an element is out-of-service, the LODF will be different. The LODF determines an
approximate percent line flow that will be increased on the line of interest. For example, the Peacock-
Mead 345 kV line has a pre-contingency line flow of 859 amps in the minimum WAPA-DSW generation
case with Project generation being displaced by Nevada generation. For loss of the Peacock-Mead 345
kV line, 52.8% of its pre-contingency line flow moves to the Davis-McConnico 230 kV line. Therefore, the
flow limit is calculated by the following:

Flow Limit = LODF*(Peacock-Mead 345 kV line flow) + Davis-McConnico 230 kV line flow
= 0.528%(859 amps) + 1,047 (Amps)
=1,501 (Amps)

The Davis-McConnico 230 kV line has a continuous rating of 1,130 amps; hence, mitigative measures
must be completed to reduce flow during the loss of the Peacock — Mead 345 kV line. Since the Project
increased flow to these elements, the Project generation can be reduced. A generation shift factor can be
developed to determine generation curtailment requirements.

The generation shift factor (“GSF”) is a ratio that calculates an approximate reduction/increase to an

element prior to the contingency. The GSF will assist in determining the amount of generation reduction
that is required to reduce the flow limit to its continuous rating. Since the flow limit value is in amps, a
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conversion (“assuming a balanced three-phase circuit”) to real power (“MW”) is required for determining
generation curtailments.

For example, a GSF of 0.5057 was calculated after the Peacock-Mead 345 kV contingency. The

Northern Arizona Energy Project generation curtailment based on the above contingency overload can be

calculated by the following:
Generation Curtailments (Calculated flow limit — Continuous rating) * Conversion * GSF

(1,501 — 1,130) * ('3 * 230kV/1000) * 0.5057

75 MW

Therefore, for this particular example a 75 MW reduction of NAEP generation will mitigate post-
contingency power flow overloads for loss of the Peacock — Mead 345 KV line.

Since the location of generation displacement outside the WAPA-DSW system is unknown, GSF’s were
calculated based on generation displacement at four locations: 1) Alameta, 2) Gila, 3) Silver Hawk and 4)
Navajo. The highest GSF was selected to yield the most conservative results, which results in the largest
generation reduction requirement; however, the GSF’s were relatively close to one another.

Note, a linear analysis was used to calculate the load distribution and generation shift factors. Therefore,
they do not take into account losses. This results in the load distribution factors to be smaller than a
regular power flow that accounts for losses, which, may result in a lower generation reduction amount.
Therefore, an additional margin should be applied to the load distribution factor.

A list of LODF and GSF factors calculated for all contingencies that were impacted by the Northern
Arizona Energy Project are tabulated in Appendix F.

The developed power flow mitigation were tested with both post-transient and transient stability results to
ensure system reliability is maintained.

The Northern Arizona Energy Project will be subject to generation curtailments based on flow limits during
N-1 conditions for the following two contingencies:

1. Mead 345/230 kV transformer,

2. Peacock — Mead 345 kV line.

In addition, the Project is subject to generation curtailments for any of the identified N-1-1 conditions.

4.2 Post-Transient Analysis

Two post-project contingencies yielded voltage deviations greater than the WECC Performance standard
of 5% for N-1 contingencies. However, the post-transient voltage deviations were corrected by reducing
NAEP generation during the post-contingency case as prescribed by the flow limit.

Only the largest voltage deviation is recorded in the following tables. Tabulations of all post-transient
voltage deviation results are included in Appendix A.

With use of flow limits, the post-transient voltage deviations from the Northern Arizona Energy Project
does not have a negative impact.

4.21 Northern Arizona Energy Project Displacing Nevada Generation.

Loss of the Peacock 345/230 kV transformer and Davis-McConnico 230 kV line results in no numerical
solution. This violation was identified in the power flow section of the report. All Griffith and NAEP
generation can not be on-line when the Peacock 345/230 kV transformer and Davis-McConnico 230 kV
line are open. Therefore, reducing the NAEP generation to zero and reducing the Griffith generation by
62 MW as prescribed by the flow limit, results in a post-transient voltage deviation of 6%, which is less
than the 10% requirement.
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Table 6. 2008 Heavy Autumn Post-Transient Voltage Deviations — Displacing Nevada Generation.

Voltage Deviation
: : Liberty PST In-Service | Liberty PST By-Passed

Case Contingency Affected Bus Pre-Project Post-Project } Post-Project
1-Al Hassayampa-N.Gila 500 kV | KOFA 161.0 5.6 5.8 5.7
3-Al-max | Hassayampa-N.Gila 500 kV | KOFA 161.0 8.2 8.4 8.4

Peacock 345/230 kV Tran
1-Al Davis-McCennico 230 kV ROUNDVLY 230.0 8.0 Diverged Diverged

Peacock 345/230 kV Tran
3-Al-max | Davis-McConnico 230 kV ROUNDVLY 230.0 8.6 Diverged Diverged

4.2.2 Northern Arizona Energy Project Generation Serving Regional Load Growth.

Loss of the Peacock 345/230 kV transformer and Davis-McConnico 230 kV line results in no numerical
solution for the maximum generation case; however, the minimum generation case yielded a solution. It
can be seen that the post-transient voltage deviation increased significantly as a result of the severely
thermally overloaded transmission lines. All Griffith and NAEP generation can not be on-line when the
Peacock 345/230 kV transformer and Davis-McConnico 230 kV line are open. Therefore, reducing the
NAEP generation to zero and reducing the Griffith generation by 62 MW as prescribed by the flow limit,
results in a post-transient voltage deviation that was observed to be 5.8%, which is less than the 10%
requirement.

Table 7. 2008 Heavy Autumn Post-Transient Voltage Deviations — Serving Regional Load Growth.

Voltage Deviation
Liberty PST In-Service | Liberty PST By-Passed

Case Contingency Affected Bus Pre-Project Post-Project Post-Project
2-Lb Hassayampa-N.Gila 500 kV | KOFA 161 5.6 5.7 NA

Peacock 345/230 kV Tran
2-LD Davis-McConnico 230 kV ROUNDVLY 230.0 8.0 18.1 18.1

Peacock 345/230 kV Tran
4-LD-max | Davis-McConnico 230 kV ROUNDVLY 230.0 8.6 14.4 Diverged

4.3 Transient Stability Analysis

Transient stability analysis was completed for all post-project conditions, which include the Project
generation being displaced by Nevada generation and the Project generation serving regional load. In
addition, the Liberty PST was modeled in-service at 450 MW (south-to-north) and by-passed.

All 345 kV and 500 kV contingencies modeled a 4 cycle clearing time and contingencies with a lower
voltage had a 5 cycle clearing time modeled. All line faults were simulated as three-phase faults, with
zero fault impedance. Loss of any element was assumed to occur when the fault is cleared, indicating a
circuit breaker operation.

All N-1 contingencies in the WAPA-DSW system showed sufficient damping with no WECC Performance
Criteria violations. However, there were WECC Performance criteria violations for two N-1-1
contingencies.

Power flow results identified that with the Griffith-Peacock 230 kV line out-of-service and loss of the
Davis-McConnico 230 kV line, the Hilltop-McConnico 230 kV and Hilltop-Peacock 230 kV lines will
thermally overload with maximum NAEP and Griffith generation on-line. Transient stability results also
identified that maximum NAEP and Griffith generation will result in the WECC Performance criteria
standards to be violated. The Hilltop 230 kV bus would experience a 31.1% voltage dip and the Griffith
230 kV bus would experience a frequency dip of 59.5 Hz.
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Power flow results identified that a flow limit will be required to ensure that the affected elements are not
thermally overloaded under these conditions. Transient stability analysis was performed with the
readjusted post-project case (i.e., flow limit requirements, which reduced the aggregate NAEP and Griffith
generation). Results identified that there were no WECC Performance criteria violations with the flow limit
requirements in place.

Power flow results also identified that with the Peacock 345/230 kV Transformer out-of-service and loss
of the Davis-McConnico 230 kV line, the Round Valley-Peacock 230 kV, Round Valley-Prescott 230 kV
and Prescott-Yavapai 230 kV lines will thermally overload with maximum NAEP and Griffith generation

on-line. Transient stability results identified that the system had sustained oscillations that do not

diminish with Griffith and NAEP generation greater than 520 MW, which denotes system instability.

Therefore, the sum of Griffith and NAEP generation with the Peacock 345/230 kV transformer OR the
Davis-Mc Connico 230 kV line open must remain at or below 520MW to prevent system instability.

Transient stability plots for select post-project simulations are included in Appendix E.

4.4 Short-Circuit Duty Analysis

The post-project base case was converted to PSS/E version 30.3.1, in order to complete the short-circuit
analysis. In addition, only 3-phase fault analysis was completed since the negative sequence data was

not available.

Table 8. Summary of Short-Circuit Duties, 3-Phase-to-Ground.

Pre-Project

Post-Project

Fault Fault

Fault Applied Interrupting Current Current

Substation Substation TO Rating (kA) | X/R (kA) X/R (kA) Delta (kA)
McConnico 230 kV | Davis 230 kV 40 8.5 4.01 9.2 4.03 0.0
McConnico 230 kV | Hilltop 230 kV 40 8.5 2.48 9.2 2.56 0.1
McConnico 230 kV | Griffith 230 kV 40 8.5 5.95 9.2 7.09 1.1
McConnico 230 kV Total Fault Duty 12.44 13.68 1.2
Peacock 230 kV Round Valley 230 kV 40 9.7 1411 103 1.42 0.0
Peacock 230 kV Hilltop 230 kV 40 9.7 265| 103 2.90 0.3
Peacock 230 kV Griffith 230 kV 40 9.7 3.15| 103 3.55 0.4
Peacock 230 kV Peacock 345 kV 40 9.7 467 103 4.64 0.0
Peacock 230 kV Total Fault Duty 11.88 12.51 0.6
Griffith 230 kV Griffith 16 kV 40| 10.0 1.92 ]| 104 1.92 0.0
Griffith 230 kV Griffith 16 kV 40 | 10.0 1921 104 1.92 0.0
Griffith 230 kV Griffith 16 kV 40| 10.0 207 | 104 2.07 0.0
Griffith 230 kV McConnicc 230 kV 40| 10.0 461 104 4.62 0.0
Griffith 230 kV Peacock 230 kV 40 ] 10.0 268 | 104 2.67 0.0
Griffith 230 kV NAEP_1 - - - 11.5 1.26 -
Griffith 230 kV NAEP_2 - - - 11.5 0.82 -
Griffith Total Fault Duty 13.21 15.28 2.1

Results identified that the Northern Arizona Energy Project did not trigger any circuit breaker violations.

5 COST AND SCHEDULE ESTIMATE

Western and SWPP attended a scoping meeting on October 23, 2006 where SWPP introduced two prop
osed, 230kV alternative interconnections to be considered (See Section 2.2) for the SIS. Subseqguent to
the scoping meeting, SWPP confirmed that alternative #1 would be the assumed electrical configuration

to study. It shall be noted that both alternative configurations #1 and #2 are electrically identical with

respect to what was studied in this SIS. Therefore, if SWPP should change the configuration to
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alternative #2 in the future, no additional load flow analysis, transient stability analysis, post transient
stability analysis, or short circuit analysis will have to be performed. In addition, the Northern Arizona
Energy Project will not be re-queued. However, additional costs will be incurred by SWPP should the
configuration change during or after the Facility Study.

A general and preliminary cost estimate for the two proposed interconnection alternatives are shown
below and the corresponding schedules are provided in Figures 4 and 5. The cost estimates include
substation design, electrical equipment procurement, construction specification development, contracting,
and construction.

Alternative #1  3-breaker (breaker and a half) interconnection: $4,200,000
Alternative #2  6-breaker (breaker and a half) interconnection: $7,200,000

A more detailed cost estimate will be prepared as part of the Facilities Study should SWPP decide to
continue with the interconnection process. The Facility Study will also provide further details of the
environmental process and construction schedule.

Figure 4. NAEP Project Interconnection - SIS Schedule - 3 Breaker Option.
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Figure 5. NAEP Project Interconnection - SIS Schedule - 6 Breaker Option.
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APPENDIX A - POWER FLOW RESULTS

The complete list of power flow results are tabulated in the following tables. Tables A-1 and A-2 model
the Liberty phase-shift transformer in-service with 450 MW flowing in the south-to-north direction. Tables
A-3 and A-4 have the Liberty phase-shift transformer by-passed. A description of each case is listed

below.

Case Description

1-Al-B Indicates Minimum Area Generation, Adjusted Area Interchange to accommodate NAEP Generation - catB contingency
1-Al-C Indicates Minimum Area Generation, Adjusted Area Interchange to accommodate NAEP Generation - catC contingency
2-LD-B Indicates Minimum Area Generation, post-Project Load increased to match NAEP Generation - catB contingency
2-LD-C Indicates Minimum Area Generation, post-Project Load increased to match NAEP Generation - catC contingency
3-Al-max-B Indicates Maximum Area Generation, Adjusted Area Interchange to accommodate NAEP Generation - catB contingency
3-Al-max-C | Indicates Maximum Area Generation, Adjusted Area Interchange to accommodate NAEP Generation - catC contingency
4-LD-max-B | Indicates Maximum Area Generation, post-Project Load increased to match NAEP Generation - catB contingency
4-LD-max-C | Indicates Maximum Area Generation, post-Project Load increased to match NAEP Generation - catC contingency

A-1




LV

0cz yoclL ¥'86 9611 zeeL cyecL/ioeLl M 0€T O2IUUODIA - siAeg AN 0€Z 021UUODI - doyiH O Iv-L
M SPE 1IIH 8IUM - Yo0de8d

A% yoclL 266 96171 [A%A" eYTL/OEL L A Q€T OIUUODIN - siaeq M 0€Z Buimisap - Ausqi O-lv-L
M SPE HIIH SUUM - Xoooesd

[ARY4 g'och £'66 16¥1L veel ereLoell N1 0EZ OJMUUODIN - sireQ A1 0€Z Z'ONpodo] -julod'S O-lv-1
M SPE IH BUUM - Xo00e8d

Z'ie goct £66 L6VL pecL ereL/oet L /N 0€T OJIUUODIN - siaeqg AX 0€Z L'ON ¥o0doy - ulod'S Otv-i
M SPE lIIH BUUM - Yo00e8d

[A%4 goct £'66 L6Y) ezt erTL/0etL /M 0E€T OJUUCDIN - sined | AN 0€C 2ON N Pea - S PE3N Oriv-L
M GPE IITH BUUM - 3o00e8d

A4 goct €66 L6YL et erTL/0ELL M 0ET OJIUUCDIN - sined | A 0€C L'ON N PESN - S PESIN Oiv-4
M1 GPE IIHH 8UUA - Xo00e8d

'z SoclL £'66 L6V el epclLioelL A 0£T ODIUUODOW - SiABQ | Jawlosuell A 0€Z/SE PealN O-Iv-1L
M GHE 1IIH BIUA - 3000E8d

AT soclL €66 L6V yect evZLI0EL L /N 0E€Z ODIUUOQOW - siaeq M SYE IIH SUUM - Pea Olv-L
M GPE [IIH 8UUA - XD00ES3d

01e 2021 8'66 0051 ozl crZL/ocLL A Q€T OJIUUODIN - SIneQ | JBlIojsuel] AX 0€2/SYE PESIN Olv-L
M 0£Z GH0Z ->00doL

602 8'0Cl 666 L0S1 Lzl ereL/oeLL A 0€T OJUUOJIN - sireq A1 0€Z 990Z - oodoL O-iv-L
M SPE PESIN - IIH SHYM

0'ie o'lctL 0001 €0G1 evel evcL/octL /N 0E€Z OJIUUCHON - siAeQ M1 0€2 40Z -oodo | O-iv-L
M GPE IlIH BIUM - Xo0dead

¥'eT R YAN €00l LEGL t174° erTLI0ELL A 0€Z OOIUUODON - sineQ |  Jauwlojsuel] A 0€2/Se Pesi Olv-L
A 0€T Y000B3d - UNJUD

geT 8'¢Cl €001 8€csl yA74" c£reL/ioetl M Q€T OJNUUODI - siAeQ A 0€T Ao00E3d - IPHO O-Iv-1L
M GYE PESI - IIIH SHUM

g'ee CRA 00!} ovSL 8vCl eYZL/OEL) M 0ET O2ILUUODIA - SiAeq A 0€Z X200e9d - UIJUD Olv-L
M1 GPE IIH 8UUM - o00e3d

£9¢ P'oeEL 1’001 G691 vvelL evcL/oELL AN Q€T OJIUUCDIN - sineq A1 0E2 A000e3d - UIPHD O-iv-i
A 0€Z 021U - doYiiH

(%4 AR L'06 z8€L 6LLL €rZL/0ELL /1 0€Z OOIUUODON - siaeq | Jawojsuel] AY 0€2/She PESN g-Xew-|vy-¢

(A T4 Sl €06 G8el el evZL/oeLL /A 0E€C ODIUUOJON - siaeqg M GPE PESI - Yo00Bed g-Xew-y-¢

[ 910l G00k 109 g6g 2665/26S M L9L PuUElN - 9UAIg 100G BIIO'N - ediieAesseH g-Xew-|y-¢

[ 6,01 8°90L 8€9 €9 266/26S A 191 PUBIN - ayfig | A 005 AalleA letiedw - EID'N g-xew-|v-¢

A4 cozclL 066 114 0gcL e€yecL/ioel) A% 0€T OJIUUODIN - siaeq | Isuwlojsuel | AX 0€2/SPE PESIN a-1v-1

A4 £0clL 1’66 G6vl [A%A’ SYTLOELL M\ 0EZ O2IUUODIN - siaeq M GPE PESIN - Yoooeed a-1v-1

wedw| | pafoig | eloid (sduwy) (sdwy) (sdwy) INEERERETREEEL] _AON3ONILNOD ase)
18loid -180d -ald Buipeo Buipeon Buney L o

jo8loid-1sod | 108foid-ald Jaw3/uLIoN
Bupiey Aouabiswd Jo Juedlod
‘BpeASN Ul uoesauab sase|dsip uoljelauss) dJyN — 291A19G-U| 1Sd AMaqi] — Jawwng AresH 8002 "1~V 9lqel

S1INSIH MOTd HIMOd — V¥ XIONIddV




6°0C 00zt 1’66 [4314° rAYAN evzL/oelLlL A4 0€C OOIUUODIN - siAeQ A 0€Z Z'ON >oodo] - sireq Olv-L
1 GPE PESIN - [lIIH SNUM
0¢e 1021 1'86 43)4* 6121 evZL/OELL A 0E€Z OJMUUODIN - SIAeQ | JBlIosuUel] AX 0€Z/SPE PESIN OIv-L
M 0€2Z 021uUoDD - dojitH
¢’z 1'0cL 686 €67l 6¢cl cheL/oelL A 0E€Z OOIUUODI - sineQ Jsuuojsues | AY 0£2/Sre PesiN O-iv-L
A 0€Z Buimisap, - Aueqi
6°0Z zoclL £66 1514 2 %A" €PZL/0ELL A 0EZ OJIUUODIN - slaeq M 0€Z Z'oN oodo L - sireq O-Iv-1
N GPE 1IIH 8HUAA - Yo0oe8d
[AYA A4 L'66 1514 LECL ereL/oelLL A1 0€Z ODIUUOJON - siaeq Jauliojsuel | A 0€2/SPE PESIN olv-L
M1 0€Z Z'ON oodo] -1d yinog
A% FAA 166 5 121 €YZLIOSLL A 0€T 091UUODO - SIAeQ | Jswiojsuell AX Q€Z/SPE PEBIN o Iv-L
M 0€Z L'ON oodo] -1d yinog
zZ'z fAVAS 066 17614 0get evZLioeLL /A Q€T 0DIUUODON - sireq Jsuwuopsued| A 0€Z/SPE PesN O Iv-L
A1 0€Z ZTON N Pesi - S pesiy
AN A [AV4" 066 6yl 0eel EYZL/0EL) A 0ET OJIUUODO - sine@ | Jawlosuel] A 0€2/SE PesiN Olv-L
AN 0€C L'ON N PE|IN - S PBON
0¢e cozlL 286 1494 12cl ereLoELL /N1 0€C 02IUUODIN - siaeQ A 0£Z 091UUoDOW = doyiiH OIv-1L
M GPE PEBIN - IIH SHUYM
A YA A A" 066 144" 0get erZL/oeLL A 0EZ 00IUUODIN - sineq A 0€Z Bumisap - Auaqr] Ov-L
M GPE PEBIN - lIIH SHUM
Y4 £oct 1’66 (314" rAYA" EvZL/OELL A 0E€T OOIUUODIA - siaeg A1 0€Z Z'ON YoodoL -juiod's OIv-L
M SPE PESIN - IIIH 81UM
'z A 1’66 *1514° [A%A" eveL/iogLL A 0ET OJIUUODON - siaeg A 0£Z L'ON Xoodo] -julod's O-iv-1
M GPE PEaiN - IIIH 81UM
A4 T4 166 (514" [AYA" erZL/oELL /1 0EZ OJUUODIN - SIABQ | AM 0€Z ZON N PedlN - S PesiN O-Iv-1L
M1 GPE PesIN - ItH SHUM
A4 €0zl 166 *lii4 [A%A® erCL/OELL A1 0EC OJIUUCDI - StAeQ | AM 0E€Z L'ON N Peal\ - S pesiy Olv-1L
M GPE PeRN - LIH 2HUM
A4 €02l 1’66 514" 2€C) eveLioelL /N1 0EZ OOIUUCHIN - siaeq Jsuuosuel] A 0€2/S1e Olv-L
PESIN AN GPE PESIA - |IIH BHUM
pedw| | jpsloid | weloid (sdwy) (sduwy) (sdwy) INETERERENREEEL] AONIONILNOD asen
108lold -1s0d -ald Buipeo Buipeo Buney -
100foig-1sod | eloid-aid Jawg/wioN
Buney Aousbiaw3 jo usdiad

‘epeABN Ul Uoljelaushb sede(dsip uonelauds) dgvN — 291A188-U] | Sd AMaqi] — Jawwing AreaH 800z (ponuniuod) "L-y ajqet

S1INSIH MOTd ¥3IMOJ — VY XIONIddV




€64 9'801 £68 6v<L OLLL erZL/0etL A 0EZ OOUUOJIN - siaeQq M 0€Z N Pes - slAeQ OVt
M GPE 1IIH 8NUM - o00edd

L'0Z L'yl L'v6 A4 6911 epvZL/0ELL AY 0€Z OUUODON - sineq Jawuojsues] AX 0€C/SrE PesiN O-lv-4
M 0€2 doodo] - esa doelg

£0¢C grLl Z'v6 yra4t 0L4L erZL/0EtL M 0€Z O2UUODIN - sineQq M 0gg ¥oodo] - ese doelg O-iv-1
M GPE PESIN - lItH SHUM

2°0¢ 0SLL v'v6 6ctlL [ARN" £¥ZL/0EL L /M Q€T 00IUUODON - siaeq At 0£Z Yoodo] - esea doelg O-Iv-L
AN SPE IH SHUAA - Xo0dead

202 £GLl 9'v6 eevl 911 €YCL/0chL /M 0EC OOIUUCDON - Sineq | IauLojsuBIL A 0€Z/SYE PESIN O-Iv-L
A 0€Z Yoodo] - nseAeH'N

1202 ySLL L'¥6 eyl L1211 €YCL/I0EL) /N 0E€T 02IUUODON - siaeqg N1 0£Z ¥00d0] - nseAeH N Olv-L
M GPE PESIN - lIIH BHUM

§'Ge G'GLL 008 cevl 686 eveL/ocelL N 0ET OOIUUOIA - sineq N1 0€Z >1000E8d - doHiIH Oiv-L
A 0€T X200B8d - JIYHD

0¢ce GGt 9'€6 9evl €911 evZL/oELL A 0€Z 02IUUODIN - SiAeq | JBulIojsuel] AX 0€Z/SPE PESIN Olv-t
M 0€2 xo00ed - doYIiH

8'0¢ 9'GLL 6'v6 yA% 4% BLLL erZLioELL A1 0€Z OJUUODIN - sireq A 0gZ Ypodo - nseAeH'N Oiv-L
A GPE 1IIH SHYM - Xd00ERd

6'1¢ 9§11 L'€6 Levl oLl €reL/0ghL /M 0€Z OIULODON - staeQ X 0€2 doooeed - do}iiH O Iv-L
M1 SHE PESIN - IIHH 8HYM

0¢e 8'GlLlL 8'¢6 6evL 9911 erZLioeLL /1 0E€T 0DIUUODON - siaeq M 0€2 o00eRd - dO}|iH OIv-L
A GYE IH 8)IYM - Xo00esd

(4 S8LlL 9.6 il 474" €YCL/0E) )L A 0ET OJIUUODO - siae@ | Jawojsuel] AN 0€2/SvE Pesi OIv-L
M 0€2 gH0Z - sineqg

60C 9'8LL L'l6 vivl 1474’ eyeLioel) /N 0ET ODIUUODON - siaeqg M 0€2 GHO0Z - sineqg Olv-L
M GPE PESIN - IIH 8HUM

6°0Z 8'8LL 6.6 9.vl 9izL eyeLioell M 0€Z O0IUUODIN - sineq /M 0€T GH0Z - siaeq Olv-t
AN SPE 1ITH SHYM - H000e3d

6°0C 6641 066 06PL Leel creL/oEL) A 0€Z OJIUUODI - Sineq | Jsullojsuelj AX 0€2/GP¢ PESN O-lv-L
M 0€Z Z'ON Yoodo] - sireq

wedw) | ysloid [ psloid (sdwy) (sduy) (sduwry) INENERENCETREEE - -AONIONLLNOO asen

100fold -1S0d4 -ald Buipeon Buipeo] Buirey o : S S i

100fo1d-1s0d | 1eloid-aid 18Wg/UWIoN
Buney Asuabiawig Jo Jusdiad

‘epeAsN Ul uonjelauab saoe|dsip uonjelauas) dgyN — 201A18S-U| 1 Sd AMaqI — sswwng AresH 8002 (ponunuod) ‘|-v ajgel

S1INS3H MOT4 HIMOd — V XIONIddVY




€99 9'/91 el 70S1 666 168/918 N 0€Z noosald - AsjleA punoy AN QEZ OJIUUODIN - sine( Dlv-L
Jwysuell AX 0€2/SPE Ho0de8d

£99 60} I9vit yeSl 8201 168/918 N1 0€Z 000E®d - AdjleA punoy A 0€T O0IUUODON - sireQ Oiv-L
Jwjsuel] AY 0£Z/GPE doooeed

L'ey 1’601 $'99 G88 (015 118/0.9 M 0€2 tedeae A - joosald 1 0€Z OOIUUODON - sireq Oriv-L
Jwysues] AN 0€2/SPE Ho0dead

£ee L'¥0L 608 6l S00l SYZL/0ELL M 0£Z X000e3d - doyjiIH M1 0€C OJUUODON - YIBHOD Olv-L
Jwysuel| AY 0€Z/She oooead

€9l 09LlL 1’66 Aa74% 6ect cyeLoELL A 0E2 200E8d - doy|! Jsuiojsuel | AX 0€2/SYE PERN oriv-i
N1 0EZ OJIUUODIA - YLD

9L €9l 666 Shvl (§ 74" ereL/oeLL M1 0£Z M00dead - doyiiH A1 0€C OJIUUODIA - YNPHD O lv-L
M SPE PESIN - IIIH SiUM

S9l L'9LL €001 oSyl t74° erZL/oELL N 0EZ X200e8d - doyiiH 4 0€C OJUUODON - UHHHD O-iv-L
1 GPE IIIH 3UUM - Xo00e8d

[AVAS 8 /L 908 €orl ZoolL a4 AN A1 0£Z Noooead - doyji M 0€T H200e8d - YIYUD OIv-L
A 0€T 02IUUODON - siAeq

9'/¢ L'8¢l L'Lol Ll yATAN €vTL/0ELL M1 0£Z 021U - doyliH M 0€T Ho0oeed - YYD Olv-L
1 0E€Z O2IUUODOW - siaeq

691 8'00L 6¢8 [A*1A} ZroL evZLiOELL AN 0EZ 021UUCQ - SIAed | A 0€Z ¢ ON d20dol - 1d uinog Olv-L
M 0€Z L'ON o0doL -1d Winos

6l 9°/01 '88 LEEL 860} £YCL/0ELL N 0EZ OOIUUODO - SIAed Jawlojsuel} AX 0€Z/SPe Pesn O-lv-L
M1 0£2Z Ubnopng op - sineq

761 LL0L G'88 8eel 0011 evCL/ioeLi /N 0EZ ODIUUODIN - siAeq 1 0€Z ubno(ing o - sireq O-iv-L
M GPE PESIN - [IIH SIUM

Z'6l 6201 8'88 LyElL €0l eyzL/0EL) /A 0€C 00IUUODON - siAeQ A1 0€Z Ubnond oI - siaeQ O-Iv-L
M GPE 1IIH 8HUAM - Yo00esd

€6l €801 0'68 Svel 0Ll ercL/ioellL A1 0EC ODUUODIN - SlAeq | Jauloisuel| AX 0€Z/SYE PESN O-Iv-L
M 0E€T N PEBN - SlAeQ

€6l ¥'80L 168 LbEL 2011 erTL/OELL M 0€T O1UUODON - siaeqd M1 0€Z N Pesi - siaeqd O lv-1
M SPE PESN - [IIH 3llUM

wedw| | pelold | 0sloid (sduvy) {sdwy) (sduwy) INETERERSENEELEL AONIONILNOD asen

108f01d -1s0d -ald Buipeo Buipeo Buney ‘

100l0id-1sod | 10efoid-aid 18WF/WION
Buney Asuabiawiy Jo 1usdiad

"epeAaN ul uonesausb seoe|dsip uonessuan JyN — 991A198-U| 1Sd AMeqi — Jawwng AAesH 8002 (Penunuod) “|-y ajqeL

S1INS3H MOTd H43IMOd — V XIANIddV




e Gl €086 98¢l 445" e€pzl/octL A 0£Z O2IUUODOW - SiaeQq 701 052 BUISaM - AHedl | O-Xew-Ty-¢
M1 SPE IIH SHUM - >000e8d
602 9Ll 8'06 18¢1 8cll €yZLoEL L A 0SZ OJIUUODOW - SINBQ | JoWOJSUBIL A 0EZ/GPE PEBN |  O-Xew-|y-¢
M 0£Z Z'ON Yoodo - sineq
6°0C Ll 606 88€1 6CL1 evel/octL A 0£Z O2IUUODI - SIAe(q M 0€Z 2 ON>oodo] -sineq | O-Xew-|y-¢
A GYE PESIA - [IHH SHUM
602 A 016 06¢l lELL EVZLIOELL 3 0EZ OOIUUCDI - SINEQ 062 2 ONPodoL Siheq | OXeUrTvE
A1 SPE IIH SHUYM - XD03e8d
602 reLl ¥'L6 96¢1 ottt c€velioelL A 0€£Z OJIUUODIW - SINBQ | JBULIOJSURIL AX 0€Z/GYE PESIN | O-XBW-Y-¢
A 0€Z H0Z ->oodo)
02z vzLl ¥'08 96¢| 449 EVZL/0EL L M) 0E£C ODIUUODIN - SIABQ | JBWIOJSUBIL AY 0€Z/GYE PESIN | O-XBW-jy-¢
A 0£Z 091UUEDI - doylH
6°0Z §Zil G'16 18¢€l FAN Y EPCL/OELL /A 0ET ODIUUODOW - sireqd M 0€Z G40Z -Moodo | | O-Xew-|y-¢
A SPE PESIA - 1IIH SHUM
oze GZLL 506 86¢l 1747 eveLioeLL A 0EZ 0JIULODON - SIABQ A 052 OSIIUOD0 - dONIH | D-Xew-1v-¢
M GYE PESIA - [IIH SHUM
ole 9ZLL 116 66¢1 6ell eyeLioell A 0€Z O2IUUODI - SIAeq M 0£Z 9407 - ¥oodo) | D-xew-jy-¢
M GYE HIIH SUUM - X005e3d
0'¢ce AN L'06 00¥1 yx4%’ ereL/oell A 02 OAULODDW - Siaeq A 0€2 021uuoDI - doyiH XeW-y-¢
M SPE 1IIH SUUM - o00E3d
v'ee 8'GLL ¥'Z6 6epl i 4% €PTLoELL A 0SZ ODIUUODOW - SIABQ | 18WIOjSUBIL AY OEZ/SPE PEBN |  O-XBew-|y-g
N 0€Z Yo00edd - YIPHD
X4 09kt G'Z6 324" 51498 €YCLioELL /A 0ET O2IUUODOA - siAeQg M 0EZ Hoooead - UIPD | O-Xew-|y-¢
M Gpe Pesi - {ItH SHUM
g'¢e AT} L'T6 (1478 LGLL (A2 A AN Al 0EZ O9IUUODI - SIABQg NI 0ET 100083 d - YIYUD | O-XBl-|v-¢
M SPE INIH SHUM - X200ESd
0'9¢ €8l £'Z8 0ivi €20l epeL/oetl) A3 OET OJUUODDA - siAeg VI 0€Z %000e8d - dojIiH | O-Xew-|y-g
A 0€T $20083d - UHHHD
8'9¢ G6EL L7201 g€eLl 9.2} €vcL/oeLl A 0EZ O2UUODIN - SIAeq A 0EZ N20088d - YILLID D-Xew-[y-¢
M 0€Z 001uUODIW - dolitH
weduwy | jeloid [ yosloud (sdwiy) (sdwy) (sduy) ININT 3 0310343V “AONTONILNOD E)
josfoid | 3s0d -eld Buipeo Buipeo-] Buney " ‘ x ,
18loid-isod | 198foid-aid | Jewg/WwIoN
Buney Aousbisw3 Jo Jusdiad

‘epeAaN Ul uonjeiauab saoe|dsIp UoeIdUSS JJVN — 99IAI8S-U] 1Sd AMaqiT — Jawwng AAeaH 8002 (Penunuod) “L-y ajqeL

SL1INSTH MOTd ¥3IMOd — V XIANIddV




Lz 4 106 Z8¢l 6LLL £YZLI0ELL A 0EZ 091UUOQDN - SIAeQ | JOULIOJSURIL AX Q€Z/SPE PEBN | O-Xew-|y-¢
M1 0€Z ZON N PeaW - S pesiy
(¥ A 106 z8¢l 6LLL €YZLI0ELL /1 0EZ 0JUUODO - SINeq | Jawlojsuell AY 0€Z/GvE pesiy | O-Xew-|y-€
M1 0€Z L'ON N PESIA - § PEB
Z\e A 006 z8¢cl 6LLL SYZL/OEL] AN 0EZ 0JIUUODDN - SIABQ | JBWLIOJSUBIL AX 0€Z/SPE PESN |  O-XBW-|y-¢
M 0€g Buimiseps - Apag
Zie Ll 106 £8¢el 0zLL £PZLI0ELL M Q£ 021U - Sireq M1 0EC ZONDJoodol -uod'S | O-Xew-lv-¢
N SPE PESIA - IIH ®HUM
e Ll 106 €8¢l 0Z1) EYZLI0ELL A 0EZ OAUUODD - Sineq A 0€Z L'ONoodot -uiod'S | O-xew-ly-¢
M GPE PEBIN - [IIH 9HUM
%4 Ll Z06 €8¢l 0Zi1 SYZI0ELL A 0EZ 091UUODDIN - SIAed | AN 0SZ 2ON N PeS - S PEBIAl | O-Xew-|y-¢
N SHE PESIAL - IIH 8NUM
e S 706 £8¢L 0Z1L1 SYZLI0EL) AN 0E£Z 00IUUODIN - SiAed | AN OEZ L'ON N PEBN - S PEB | O-XBew-|y-¢
M GPE PEBIA - [IIH UM
Zie Ll Z06 €8¢l 0ZLL SYZLoELL A 0EZ 09IULIODDIN - SIABQ | Jewlojsuell AY 0€T/Sve PesN | O-Xew-|y-g
M SPE PEBIA - [IIH BNUM
%2 Ll 106 ¥8elL ozt SYZLIOELL A 0EZ ODUUODD - Siaeq AN 0€Z Bumisap - Aean | O-Xeur|y-¢
Mt GPE PEON - [IIH SHUM
T Gl €06 G8el 74N SYZLI0ELL X 0€Z ODJUUODIN - SIeQ A 0€Z ZON00do] -juod'S | O-Xew-y-¢
M SPE 1IH BHUM - doooead
%7 Gl €06 Geel il EYZLI0ELL 1 0€Z ODIUUODIW - Sine( AX 0€Z L'ONYo0do] - uIdd'S |  O-Xew-|y-¢
M1 SPE IIIH BHYM - doooeed
%4 Sl €06 Ggel ZZLL SYCILIOELL A OEZ ODIUUODDN - SIABQ | JBULIOJSURIL AX QEZ/SPE PEBN | O-XBw-|y-¢
M SPE IIH 8HYM - 3o0oead
Z'e Sl €06 G8El Zcll £YZLIOELL AN 0EZ 09IUUODI - SiAeq N1 GVE [IIH 8NUM - PeaiN | O-xew-ly-¢
M SPE IIH 81U - doooead
iz Sl £06 Ggel FAAN SYZLI0ELL 1 0EZ 00IUUODDN - SIAed | A 0SZ 2ON N PBON - S PR | O-XBeu-|y-¢
M SPE II1H 8NYAM - do0oead
e Gl €06 Gecl k740 £YZL0ELL /A 0EZ OJIUUODDN - SIAeQ | MM 0€Z L'ON N Pea - S peajy | O-Xew-jy-€
M SPE lIH SHUM - do00edd
wedw| | j9foid | 10sloud (sdwy) (sdwy) (sdwy) INERERERSENOEEE L ADNIONILNOD ase)
109fo1d -1s0d -ald Buipeo Buspeon Buiey ;
100l0id-1s0d | 108f0ig-8id 18Ww3/wioN
Buney Aousbiaw3 jo Juadiad

"epeAaN Ul uoneiaush saoe|dsip uoneiausn dJvN — 99IA188-U] 1Sd AMaqi — Jawwng AAeaH 800z (Penuijuod) “L-y ajqel

S1INSIH MOTd d3MOd — V XIONIddV




6.€ 9Ll 8'¢0l 09.4 6821 eveL/ioeLl A1 QST 021UUoDD - doyiH N 0€C 20088 d - YIPLD O-Xew-|y-¢
/A 0€T O2IUUODIN - siaeq
9'0C 6601 €68 alel 0901 €bCL/IOELL M1 OEZ OJIUUODIIN - SiAeq | Jewlojsuel] AX 0€Z/GPE PesiN O-Xeu-iy-¢
M 0gZ doodo] - esel doelg
90¢ 0901 P68 glel 2901 €vZL/0ELL A 0€T ODJIUUCDOW - siaeg M 0gZ oodo] - esa doe|g O-Xxeul-y-¢
N1 GPE PESIAL - HItH S1UAA
902 €901 968 ozel ¥901 €YCLI0EL 1 0€C 02IUUODON - siaeQ N1 0g2 o0do] - esey yoelg O-Xew-|y-¢
M SPE IIIH 8HUM - Xa00B8d
10¢ G901 868 €z¢el 9901 eveL/oELL /1 0E€Z OJIUUOQIN - SlAeq | Jaulioisueldt A4 0€C/SPE PesN O-Xew-|y-¢
A 0£Z Yoodo] - nseAeH'N
.02 9901 668 GZelL 8901 eveL/OELL N 0EZ 0JUUODIN - siaeq A1 0gg oodo] - nseaeH'N O-Xew-ly-¢
M1 GPE Pean - [IIH SHUM
102 8901 1'98 lcel 0401 erZL/oELL N Q€T O2MUUODO - sineq M 0£2 Moodo] - nseAeH’N O-Xew-\y-¢
AN SPE IIIH @UUM - Xo00e8d
6'1C 8.0l 6°G8 6EEl 1904 eveL/oELL M 0ET OJIUUODIN - siaeq | Jsuuojsuel] AX 0€2/Sye PesN O-Xew-|y-¢
M1 0€Z Yo00Bad - dojliiH
6'1C 6°L01L 098 Lyel 8901 ereL/oELL M\ 0ET OOIUUODON - sireq N 0€Z Yoooesd - dojjiiH O-Xew-|y-¢
M GPE PEa - IIIH 8lUM
072z 1801 198 evel 0.0l €vCL/0ELL A 0€Z O2UUODIN - slAe( M1 0€Z Moodead - dojliiH O-Xeuwr-|y-¢
M GPE [IIH SUYAA - o00eRd
602 LOLL 268 89¢| 6011 eYeL/0ELL /1 0EZ ODIUUODIA - slAeq |  JBwolsuell A 0€C/SPE PesN O-Xeuw-ty-¢
M 0€Z G407 - sineq
6°0C 20LL £'68 69¢€l oLLlL [RZ4V N A 0€Z 00IUUODON - SiAeQ M1 0€2 940Z - sireq O-Xew-{y-¢
N GPE PESN - IIIH SHUA
6'0C ?'0LL 9’68 cleL 495" ebZL/oclLl A 0€C OOIUUODOW - siaeQ A 0€2 GHOZ - siaeQ O-Xew-|y-¢
M GPE [IIH 8UUA - }o00e8d
L1e L 106 Z28¢€L 6LLL eveLiOELL A1 0ET OJIUUODON - SiAeQ | Jauulojsuel ] AX 0€C/GPE PESN O-xeuw-y-¢
M 0€Z Z'ON oodo] -1d Uinog
(A% 2Ll 106 z28¢l 6LL1 eyeLioelL /1 0€C O2IUUODIN - siAeQ Jauliojsuei A 0€Z/SPE Pes O-Xew-|y-¢
A 0€Z L'ON Yoodo] -1d yinog
wedw| | 108ford | jeloid (sduwy) (sdwy) (sduwy) INENERENENRCEEEL] AONIONILNOD ase)
108(01d -1s0d -ald Buipeo Buipeo] Buney ;
108l014-1s0d | j08loid-aig JBWT/ULION
buney Aouabiews Jo Jusdled

"BpEASN Ul uonjelousb sase|dsip uoneIsUIY VN — 991AI8S-U] 1Sd AMaqi] — Jawwng AAesH 800¢Z (Panunuod) °|-y ajqeL

S11NSTH MOTd ¥AMOd — VY XIANIddV




802 9001 8'6L 206 602 1/68/918 A 0€£Z 100S3ld - AdjjeA punoy | Jsulojsuell AX OEZ/SPE PEeN O-Xew-|y-¢
A1 0€C OJIUUCDOON - siaeqg
8°0¢ 8'001 1°08 G06 8LL 168/918 N 0€T 1oosald - AsjleA punoy 3 0€Z ODIUUODON - siaeq O-Xew-|y-¢
M GYE PESIA - IIIH SHUM
6'0¢C €10l 08 606 [4AA 168/918 N1 0€Z noosaud - As|lep punoy A3 €T ODIUUODIN - sineq O-Xeuw-|y-¢
A GPE HIH 8UUM - Yo0doEesd
88y Zv9l §'GLL vivl 9¢0L 168/918 A 0£Z Woosaid - As|eA punoy M\ 0€T 021UUODON - siaeq O-Xeu-y-¢
Jwysueld| AN 0€2/STE Moodead
802 20t 6'¢8 L€6 127 168/918 N 0€Z M000e8d - A9jlEA PUNOY |  JBWIOJSUBLL AY OET/SYE PESIN O-xXeuw-y-¢
A 0€Z 00IUUODON - sined
0've 0'v0L 008 v<6 0LL 168/918 NV 082 Yo00ead - As|lep punoy A 0€Z ODIUUODIN - sireq O-Xew-|y-¢
M1 SPE PEBIA - [IIH S1IUM
6°0C Sy0lL 9'¢8 8¢€6 0S4 168/918 N 0€2 do00e8d - AgjiEA pUNOY AN 0E€Z OOIUUODOA - siaeq O-Xew-|y-¢
A% GPE IIIH SHUA - Yoodead
9'8Y L9 8'8LL €051 9901 168/918 N1 DEZ o0deDRd - A9JIEA pUNOY N 0€2 02UUODO - siaeq O-Xew-|y-¢
dwjsuel] AX 0€Z/GHE Hoodesd
1'9¢ 6'S01 8'69 658 995 1 18/0.9 N 0T ledeaeA - Hoosald A1 0€EC OJIUUODIA - siaeq O-Xeu-|y-¢
Jwysuel] A 0€Z/GYE o0oead
€9l yAVAL) L6 8€cL sell ereL/oeLl A 0EZ X002e3 - dOHtH Jawllojsuel] AX 0€Z/SPE PESN O-Xeur-|y-g
A1 0€T OJIUUODON - UHHND
9l 0’801 9'L6 Lvel 8clLL eveL/oeLL N 0€T o0dead - dojiIiH A 0€T OJWUODOW - YHPHD O Xelr-|y-¢
M SPE PESIN - IIH 8lUM
g9l 7’801 0'¢6 LYEL evil evZL/oELL N 0€Z doooesd - dojiiH M 0€Z OOWUODOW - YHHHD O-XeWw-y-¢
M GYE IH 8NIYAA - 3o00e3d
Gle 9'0¢L z2'¢e8 6611 £eol evZL/oelLl M 0EZ Yoodesd - doj|IiH N1 0ET 200B8d - YIHND O-Xeuwr-|y-¢
N1 0€Z OOIUUODIN - sineq
yoedw] | 8foid | peloid (sdwy) (sduwiy) {sdwy) INENEREISENREEEL] AONIONILNOD ase)
joslold -1s0d -8id Buipeo] Buipeon Buney
j09lord-1sod | 10eloud-aid Jaw3/uioN
Buney Aouabiawg Joua2lad

‘epeAsN Ul uonelauab sasejdsip uonesauss dgyN — 90IAI9S-U] 1Sd AMaqI] —Jsawwng AAeaH 8002 (Ponunuod) ‘L-y ajgel

S1INS3H MOTd HIMOd — V XIONIddV




el GTLL €001 861 gveL eYZLI0ELL N1 DET OJUUODOW - sineq | JaunojsuelL AY 0€Z/SPE Pe3l 0-Q1-2
1 0€£Z X000E2d - YUBUD

e 9zl €00} 66€El 121 cYZLI0ELL ) 0EZ 02IUUODIN - siAeq N 0€Z o00ead - YIPID 0-a7-2
M GPE PESIA - IIIH SHUM

79l vl 6.6 ozvl glzl SYZLI0ELL A 0E£Z 02IUUODI - SieQ N1 0€Z 9H0Z - sined 0-Q1-C
M SPE IIIH SNUM - Yo00e9d

v'9l LGy £'66 IEVL veeh AT At 02 09IULODIN - siAeq A 0€Z Z'ON doodo] - siAeq 2-a1-¢
N SPE IIIH BNUA - %202B3d

v'9l LGl €66 8EYL veel SYZLOELL N 0EZ OIUUODDN - SIABQ | JeulojsUelL AY 0€T/SPE PeslA 2-a1-¢
A GPE lITH BUUM - 000e3d

v9l LG €66 8evl vezl AT N1 Q€T 0JIULODI - sire(] A GPE HIIH 9UUM - Pesiy 0-ai1-e
A GHE IIH SNUM - 5400083

89l 09l 766 2d! zeel AN M 0E£Z 02IUUODIN - sireQ A 0gg Bumisep - Auaqi 0-a1C
M GHE lIH BNUM - %000e3d

L9} 09kl £'66 [Aed} vezl Xz M 0EZ 02IUUODIN - sireq A1 0£Z 20N Moodo] -julod's 0-a1-¢
N GPE IIH SUYA - o0oead

191 9Ll €66 22 veTl eveLoELL A 0€¢ 0DIUUODI - Sireq M 0€Z L'ONpodo - ulod's 0-Q1Z
M GFE IIH BUUAM - 3o0oead

891 09LL £'66 2ad} vezl eYzZLI0EL) A1 0E£C O0JUUODOI - sined | AM 0€Z ZON N Pesi - S peaiN 0-a7-¢
M SPE IIIH SNUM - 4o00ead

891 09LL €66 2ad veTl CYZLI0EL) A1 0EZ 0D[UUODOW - SIAeQ | AM 0€Z L'ON N PeSI - S Peaiy 0-a1-¢
M GHE lIIH BIUM - doooead

¥'ol v'otll 0001 vl cvel erZLOEL) M 0E£Z OJUUODI - sineq NI 0€Z 990Z - ypodoL 0-a1-z
A GPE lItH BNUM - o00ead

L8l 041 v'86 vyl 444} ZAN M 0€£Z 0JIULUODI - sineq A 0£Z 021UUODD N - doyiiH 2-a71-¢
A SPE IIIH BHUA - 3oodead

06l G'6lL1 v'001L y8vl A zA A 0EZ 02IUUODIW - SiAeQ N 0EZ ¥o00eed - YIHHD 2-Q1-¢
M GPE HIIH 9NUM - o0oead

G'9¢ 9'9¢l 100} 8691 22! [XzANCD N1 0€Z 0DIUUODON - SiAeQ /M 0€Z Yo0%e3d - YYD 0-a71-C
N1 0£Z 001UU0DOA - doyiiH

99l 6901 €06 8z¢l (74X crZLoELL A 0€£¢ ODIUUODIW - Sieq A GFE IIHBHUAM - Yo0oesd | g-Xew-qi-y

€6 €801 0'66 avel oezh eYZLI0EL ) N 0€T 0IUUODOW - SiAe(l | Jawlojsuel | A 0€Z/SPE PESW g-a1-z

€6 7801 166 1vEL zee) eYeLI0EL N 0E€Z 02IUUODIN - siAeq N1 SPE PEIN - IIHANUM a-a1-¢

191 09LL £'66 vl vezl cYeLogLL A 0EZ O2IULODI - SIABQ M GVE IIHBNYM - H4000Bad g-a1-2

yedw| | jpeloig | 309lfoid (sdwy) (sdury) (sdwy) INaW313 310344V AON3IONILNOD ase)
108(old -150d -ald Buipeo] Buipeo] Buiey B .

190fo1d-1s0d | 10eloid-aid JaWwg/WIoN
Buney Aousbliaw3 jo Jusdiad
‘ypmolb peoj jeuoifal Buiales uonelsuan dgyN — 921A98-U| 1Sd Alaqi — jawwng AreaH 800Z "2~V 9|qelL

S11NSIH MOTd ¥IMOC — V XIANIddV




6 £'801 1’66 avelL Lezl evTLIOELL M 0ET OJIUUODIN - Sineq | JBwlosuelL AX 0€2/SPE PESIN o-aie
M 0€2 L'ON 3p0do] -1d uynos

€6 £'801 066 © opeL o€zl eYTL/OEL L /) 0EZ OJIUUODI - SIABQ | Jawuioisuell AN 0€2/ShE PESIN 0-ad1¢
M1 0€Z 2ON N PesiNl - S pesy

€6 £'801 0'66 areL 0ezL evZL/OEL )L A 0E€Z ODIUUCDIN - sineq 18ulojsuel] AX 0€C/SYE PEaN 0-a1¢
M1 0EZ L'ON N PESIN - S PESIA

26 ¥'801 166 PA%A) cect eYeLoElLL X 0€Z OJMUUODIN - SiAeq N1 0€2 ZON oodoy -uiod's o-aT-e
M1 G PESIN - lIIH SHUM

A 7’801 1’66 LbEL rANA €rCLI0EL) A 0EZ O2IUUODIN - siaeq A 0€Z L'ON %00d0] - julod's 0-ai-c
M GPE PEBIN - [IIH SHUM

€6 80l 166 LYEL rA%NAN €YZL/0ELL A 0E€C OJIUUODIN - sineq | AN 0€Z ZON N PESI - S PE3i 0-a1e
A GrE PesiN - {IIH HUM

€6 801 166 LYEL [A%AN €YZL/I0ELL A 0ET OJIUUODIN - sineq | AN 0€Z L'ON N PE3N - S PESI 0-a1-C
M GPE Peal - lItH SIYM

€6 801 166 LYEL rA%AN evCL/oELL /1 0EC OJIUUODI - Siae( | Jawojsuel] AX 0€2/SE PESI 0-aiC
M GYE PESIN - |IIH 31UM

8'8¢C 8'801 008 LGEL 686 eYCL/oehL A 0€Z O2UUOJI - slAeq NI 0€Z X00E8d - AOY|IIH 0-a1¢
A 0€T Y200e3d - YIYHD

06 8801 866 LGEL ovzL eYZL/OEL L M 0E€Z O2IUUCDIW - Sineq | JBullojsuel] AX 0€2/SPE Pes 0-a1-¢
M 052 gH0Z - ¥20do L

06 8'801 666 Zs€l (344 €YZLI0ELL A 0€T O2IUUODO - siaeg A1 0£Z GH0Z - Yo0doy o-ai-e
M GPE PES - [IIH 9HUM

oz oLl 1’86 69€1 612l eveL/oEL L M Q€T COIUUCDIN - sineq | JBUOjsUBL] AX 0€2/SPE PEIN 0-ai-e
N1 0€Z 021UUODD - dollIH

ocL 2oLl 7’86 0.L€L Lezi €YCiL/oELL 1 0€Z ODIUUODIW - siaeqg A 0€Z 091UU0D9N - doyiH 0-a1-¢
M1 GPE PEBIN - HitH SHUM

6'GlL 2041 6'v6 9/€1 611 evCL/ocL) A\ 0E€C ODIUUODOW - siaeqg A1 0gz00do) - NseAeH'N 0-aie
M1 GYE (IH 8HUM - Xo00e8d

v'9l L0bL P'¥6 9.€1 ¢l ePZL0ELL N 0€C OOIUUODON - siaeq A1 0€Z Moodo] - esalA doelg o-ai-c
M GPE II'H SNYAA - Xd00E8d

0Lt 6°0LL 8'¢6 Ll€1 9911 €vZL/0ELL /N 0ET OJIUUOON - siAeq A 0€C Yo00ESd - dOjIH 0-a1¢
M GPE [IH BNIYMA - o00ead

wedw| | wsfoid | wefoid (sduy) (sdwy) (sdwy) IN3WIT3 Q3.L0344V AONJONILNOD 8se)

100fold -}sod -ald Buipeo Buipeo Buney “ ) el RN

108l0id-1s04 | 108foid-a1d JawigjuwioN
Buney Aouabiow3g 10 usdiad

‘yimoub peo| [euoibas BuiAIas uoljelaudn) d3yN — 90IA18S-U] 1 Sd AMaqi] —Jswwing AneaH 800z (panunuod) ‘z-v ajqel

S171NS3H MOTd ¥aMOd — V XIONIddV




vie g'gel L7104 Lcll 1621 erZLI0ELL N 0£Z ODIULODD - doYfIH M1 0€Z Ho00B8d - Yo 0-a1e
M 0E€T OOUUODON - siaed
S8 L'€01 9'v6 [Re7A 911 eveL/OELL /A 0EZ OJIUUODIN - SIABQ | JawojsuBl] AN 0€2/SYE PEIIN 0-a1-e
A 0€Z doodo] - nseaeH'N
1’6 L'€0L L'¥6 18¢i 6911 eveL/oELL A 0E€Z 00[UUODIW - Sineq | JBullojsuel] AX 0€C/SPe PN 0-a71-¢
A 0£Z Woodo] - esa doelg
S8 Z2'eol L'v6 z8clL LLLL erZL/oelLl N1 0ET ODIUUODIN - siAeQ A1 0gg o0do] - nseaeH'N 0-471-¢
A SPE PESI - [ITH 2HUM
06 Z'eol 216 A TA" 0LLL erZL/oeLl /1 0ET O2IUUODON - siaeq M 0gZ Mo0do - esa doelg 0-a7-2
M GPE PESIA - lItH SHUM
S0t L'y0L 9¢6 €621 €911 eyeLioeLL A 0€T OJIUUODIN - Sineq | JBWIOISUBL] A 0€2/SYE PEaN o-aie
M €2 Yoooead - dojliiH
¥'ol L'v0L L'¢6 y6cl ¥oLl eyzL/oeLL N 0€C ODIUUODON - siaeq X 0€g Xo00ead - doyjiH 0-a1¢
M GYE PEBIAl - IIH SHIUM
661 9'v0l 888 00€L oLl erZLIoELL /N1 0E€T ODIUUODON - siaeq A 0€£Z ubnojnd oW - siaeq 0-a1e
M1 SPE lITH BHUM - X000E8d
LSl 0’50l €68 PocL OLLL €YZL/0ELL A 0€Z OOUUODIN - siaeq A1 0€Z N Pea - siaeqd o-a1C
M GPE [IIH 81IYM - 3000e3d
06 9901 9'/6 peelL [A%4" eyeLioELL A 0EZ OUUODON - siaeq Jsuliojsuelj AX 0€2/SPe 0-Q71-¢
PESIN AY 0€£C GHOZ - siaeq
06 2901 L/6 geel vicL eyeLioeLlL M1 0E€Z OJMUUODOW - siaeq M 0€T G402 - siaeq 0-a1-¢
M GPE PESIN - [IH S1YAA
06 0801 066 el LeTt cpeiiocLL /N 0E£T OOIUUCDI - Sineq | Jsullojsuel] A 0€2/SveE PESN 0-aie
M 0£Z Z'ON Moodo] - sineq
68 1’801 166 ereL fANAN evTL/ocLL A\ 0E€T 0DIUUODON - staeq A 0£Z 20N 300d0] - sineQ o-aie
M SHE PESIA - IIIH SHUM
Z'6 1’801 686 pyelL 622l EYCLIOELL A 0ET OJIUUODON - Sineq | JauuojsuBl] AN 0€2/ShE PESN 0-a1¢
M 0€Z Buimisapa - Aaqr
26 2'804 066 SyelL 0ech eyCLoELL N 0€C ODIUUODIN - sineq A 0€Z Buimisap - Auag 2-ai-¢
M1 GYE PESIAl - IIH SIUM
Z'6 €801 1’66 avel Leel eYTL/OEL L /A Q€T O2IUUODO - Siae | Jaliojsuel] AY 0E2/She PESIN 0-a1¢
M1 0£Z Z'ON Yoodo - id Yinog
wedu | palold | josloid (sdwy) (sduiy) (sdwy) IN3IW3T3 a3.10344Y AONIONILNOD ase)
18lold -1s0d -ald Buipeo] Buipeo Buney ) )
108[01d-1s04 | 108foid-aid JaWwg/WIoN
Buney Asuabiaw3 Jo Juadlad

"pmoJb peo| [euoibas Buiaies uoljelausas d3vN — 991AI9S-U] 1Sd AMaqi] — Jawwing AAeaH 8002 (Panunuod) "z-v ajqeL

S1INS3H MOTd ¥IMOd — V XIANIddV




Zl-v

991 6'901 £'06 gcel 449" eveCL/octl AN 0€C ODIUUODIN - slaeQ /M 0EZ L'ON N PESIA - S PESN [ O-Xew-OT-¢
M GPE 1IIH 8IUM - Ho0oesd
991 6901 £'06 62cl [4AN" 1A ZAT (] A 0€Z OJIUUODIN - siaeq A1 0gZ Bumisap - Aueqry | O-xew-Q1-v
M SPe S}UM - Xo00BSd
29l ¢'L0L 0'Le [A% Y LellL ePCL/OELL N 0€C ODIUUODO - Siae N1 0€2 ZONoodo] - siheq | O-xew-Q-v
M) GPE IIH 3HYAA ->900EB8d
€91 6'201 L'L6 el 6SLL erehioelL X 0€¢ OJIUUODON - siAeQ A 0€Z g40Z - 2oodop | O-xew-g1-
AN SPE HIH SIUM - D00ESd
S8l 2’601 £'06 9s¢l yrant evei/ocLL A 0€2 OJUUODIN - siaeQ N 0E£Z 0DIUUODO - dOYItH | O-Xew-Q1-¥
A GPE (IIH SNUM - Xo0oead
6'8¢C Ll €78 8¢l €201 eveL/oeLL A 0E€C OOIUUODIN - siaeq A\ 0EZ 000eed - doyiiH | O-xew-qi-
N 0€T Mo0oead - UL
681 Sl L'26 98¢t LSLL ereLioeLL A 0ETZ ODIUUODI - siaeq M Q€T Noooesd - YIYUo | O-xew-a1-v
N SPE BJIUM - {200E3d
L79¢ y'ect 120l geLl 9.¢l ereL/oelL N 0€T OAUUODIN - sireq N1 Q€2 No00Bdd - Yo | O-xew-gil-y
M 0£Z OUUODON - doyiIH
6'89 L'0LL €Ll 125 666 /68/918 /N 0€Z noosald - AajleA punoy /N1 0E€TZ OJIUUODO - sineq 0-a1¢
Juujsuel] AX 0€2/SE X000esd
£'69 8'cLl vl 0961 8201 168/918 A 0€Z 202%ead - Ae|leA punoy A 0€C OJIUUODI - siaeq o-a1-¢
Jwysuel} AX Q€C/SPE No0oead
6'8Y gyl ¥'G9 126 0es 1 18/049 Y 0€Z ledenaey - oosald /N1 0€¢C ODIUUODIN - sineq 0-a1-¢
Juysuel ) AX 0€2/SPE A000eSd
£'9¢ 1°20L 608 LECL S001L evelL/octL M 0€Z o0oesd - doyiiH AN 0€C OOIUUOJIN - UHPHO o-ate
Jwsuel] AX 0€2/SE Hoodead
6'6¢ SOLL 908 €Lel 2001 ereL/ocLL N 0€2 o0oe8d - dojjiiH N 0€Z Ho00esd - YIS 0-an-¢
/A 0€C ODIULODON - siaeq
611 9'LLl 166 18¢1 6ect creLioel L N 0€Z o0oead - doyiiH Jauuojsuel) A 0£2/Sve PeSiN o-ai-¢
X 0€C OOIUUODON - YHHUSD
611 8Ll 6'66 06¢l 3741 ereL/oeLL N 0€T >200e8d - dojliH A 0€Z OOIUUOJOW - YHHUD o-a1-¢
M SHE Pesi - [IIH SHUM
681 6L €001 18v1 ¢ 748 eyelL/oeLL A1 0€2 000E™d - dOYHIH AN 0€C ODIUUOJON - YHPUD 0-a1¢
M SPE IIH BUUM - o0oead
1edw) | paloig | 1wefoid (sdwy) (sdwy) (sdwy) IN\ELERENETREEEY] AONIONILNOO 9se)
108loud -180d -ald Buipeo] Buipeo Buney : g B ‘
108f01d-150d | 109f0id-8id | JawzpuioN
Buney Aouabiswg Jo Juadied ‘

‘3moab peoj| jeuoiBas BulAISS uoljRIBUAS dIVWN — 991A19G-U| | Sd AMaqi — Jawwng AaeaH 800z (Panuiuod) 'Z-y ajqelL

S11NS3IH MOTd ¥AMOd — V XIANIddV




v'/€ [ 8'c0l €G/1 6821 €PZI/0ELL AN 0EZ 00IUUOJOW - doyIIH A OEZ ¥000B8d - YugHs | O-xew-a1-y
A 0£Z OJIUUODIW - sineq
68 €00l ¥'L6 9zl 9cLL cyzLIoEL) Y 0EZ O9IUUCDOW - SIABQ | Jeuliojsuel| AY 0€Z/SPE PESN | O-Xew-ai-v
M 0€Z 9407 -Xoodo ]
6'8 ¥'001 G'16 1Tl €11 evZLIOELL /A 0E£Z ODIUUODON - SIAET M 0£Z GH0Z -Moodol | O-xew-al-¢
M GPE PEBIN - lIIH BNUM
1Sl 8’10l 198 Gozl 001 cHZLI0ELL A 0£Z 031UUODN - siaeq M 0€Z oodo] - nseAeH'N | O-Xew-Q7-v
M SPE HIIH SUUM - Moooead
29l g'Lol 9'G8 59Z1 ¥901 cYZLI0ELL A 0£Z 021UUODI - siaeq A 0€g ¥oodo] - eSO\ Yoelg | O-Xew-Gi-v
: A SPE IIIH 81U - Yo0oead
61l £'z0l ¥'06 1Lz €zl £YZLI0E L) A 0EZ OJIUUCDO - SIABQ | JBuuiojsued) A 0£Z/SHE PeaW | O-Xew-g1-¥
A 0EZ 091UUCDOW - dojiiH
6Ll ¥'201 G'06 ziZL AN £PZLI0ELL A1 0EZ 0DIUUODIN - slAeq A 0E€Z 00UODOW - dojiy | o-xew-a1-v
A SPE PEOIA - [IIH 9HUM
691 0'€ol 198 08z 001 XA A 0EZ ODIUUCDON - SIABG A% 0€Z Mo0oead - dojliiH | O-xew-(7-¥
M SPE IIH 31U - Ho0oead
4] S0l ¥'76 66C1 srll EYZLIOELL A 0EZ ODIUUCDO - Sihe | Jauuojsuel] A 0£Z/GYE Pea | O-Xew-g1-¥
N 0EZ Y000Bd - YIS
4 9v01 G'Z6 00gl 6vLL £YZLI0EL L A 0£Z 021UUODD - SlAeQ N 0EZ H000B8d - YIHD | O-Xew-qQT-
M SPE PRSI - IIH 8NUM
Z9l 1’601 568 viel Zil cYZLI0ELL A 0T 0DIUUODI - siheq A 0£Z 8107 - siheq | O-xew-q1-v
A SPE IIIH BHYAM - Yoooesd
€9l 9'90% €06 vZel il eYTLIOELL M 0EZ 0DIUUODIW - SiABQ | Jauuojsuell AX 0€Z/SPE PESIN | O-Xew-a1-v
M SPE [IIH SUUM - ¥o0dead
€9l 9901 €06 vzel Tkl cYZL0EL) ) 0€Z 02IUUODO - SiaeQ A SPE IIH SUUM - PeaN | O-Xew-gi-v
A SPE HIIH SUUM - %o00ead
99l 6901 €06 8zel zzLl SYZLOELL /A 0EZ 02IUUODIN - SIABG A 0€Z 2ON Yoodo] - ulod's | O-Xew-qi-v
A1 SPE IIH BHUAM - Yo0oead
991 6901 €06 8z¢el Tk AN A 0EZ ODIUUCDIN - SIAEQ A 0€Z L'ONYo0dol -juiod'S | O-Xew-ai-v
M SPE [IIH 8UUM - ¥o00e3ad
991 6901 €06 8zel 441} cPZLI0ELL A 0€Z OOIUUODIW - SIABQ | AX 0£Z ZON N PealN - S pesy | O-xew-qT-v
M GPE IIIH BUUM - oooead
yoedw| yeloid | josloid (sdwy) (sdwy) (sdwy) ANIWI13 0310344V ADNIONIINOO ased
108foid -1s0d -aid Buipeo Buipeo] Buyey
uow_.o._n_.uwon_ uom_Ohn_-whn_ JBWJWION
Buipey Aouabiaw3 jo Juadlad

“ysmoJb peoj [euoiBas Buiales uoljeIsuan d3vN — 821A19S-U] 1 Sd AMaqiT — Jawwng AAesH 8002 (Panunuod) "z-v sjqel

S17NSIH MOTd H3IMOd — V XIANIddV




1-v

1'l§ z'191 GGLL 00§l 9g0! 168/918 /A 0€Z Woosald - AsjleA punoy A OEZ OOIUUODON - sineq | O-xew-ai-v
Jwysuel| AY QEZ/STE %000ead
615 £20/) 8Ll Zesl 9901 168/918 /A 0EZ Noooead - A8ljeA punoy A O0EZ 09IUUODOW - siaeq | O-xew-q7-¢
Jusuel | A 0£Z/GHE Yoooesd
9y vl 8'69 €06 995 118/029 A% 0€g ledeABA - noosald /A% OEZ OJWUODOW - siAeq | O-Xew-gT-v
Jugsuel] AY 0£Z/SPE Yoodead
181 G0l 878 z9zl ¥€6 XA M1 0£Z ¥o00E8d - dojliH A% 0EZ OOUUCDOW - YLD | O-Xew-g7-t
Jwysuel| AY 0£Z/SFE %o0oead
81l Zeol 716 Z8Zl GeLL AT A 02 000Bad - dojjiiH | Jewlojsuel] AY 0€Z/Ghe PesW | O-xew-0i-v
/A 0EZ OOIUUODIN - UNHHD
611 S'e0l 916 S8Z1 8cll EVCLIOELL M 0EZ 0o0oe8d - doy|IiH A 0EZ OIUUODON - UIHD | O-xew-a1-v
M GPE PRI - [IIH NUM
88l 101 076 9/¢cl eril XA A 0€Z N200ead ~ dojiH A 0EZ OOUUODON - UHBS | O-Xew-q-v
M SPE [IIH 8IUM - 4o0oead
662 o€Ll zes Sovl €e0l cYZL/0EL] X 0€2 do00eed - doliiH A 0EZ ¥00%Bed - s | O-xew-a1-
N 0EZ 00IUUODO - siae(
joedw| yefoird | josfoid (sdwy) (sdwy) (sdwy) INIWT13 a310344Y AONIONIINOD E )
108l01d -]s0d -ald Buipeo Buipeo Buney
109f0ud-1sod | 1osloid-aid JWT/WION
Buney Aouabiawg Jo Juadiad

“y3moJb peoj [euoibai BuiAias uoneIsuds) dIVN — 99IAI8G-U] | Sd AMaqI] — Jswuwing AAeaH 800Z (Panunuod) z-v ajqel

S1TINS3Y MOTd HIMOd — V XIONIddV




‘gaJe |B90] 8Y) Ul 85de|j00 abe)joA & ul s)insal ADUsBUNUOD SIY| "UOHN|OS B IO} JOSUSPUOI SNOUOIYJUAS B palinbay,

Tl WEI GGl 0zll L€01 168/918 A 0€Z Boosald - Aejjlep punoy AN Q€T ODIUUODOW - siAeq |  O-Xew-|y-g
Jwx AM 0€Z/SPE Yoooead
9/ <961 881l €971 1901 168/918 /Bt 0£Z Moooead - AaleA punoy M 0ET ODIUUODOW - sineq | D-Xew-|y-g
JWX AX 0ET/SPE o003
8'pe Gl 178 09vl 1201 evZLoELL /1 0€Z Yoooead - dojliH A 0€£Z o00ERd - UNJUS [ O-Xew-|y-¢
A 0ET OOIUUODIN - sineq
0'GE 6.1 0'€0l vLiL 082! A N1 0€Z 001UUoD9W - dojiH M 0£Z 000Ed - WIPHD | O-XBW-y-¢
A 0€Z 0DIUUODIN - sireQ
6'€€ ZoLl €8 oL €20l evzLIoELL N 0EZ 021UUODIN - siheq A% 0EZHo00edd - | O-Xew-|y-¢
doyliH A Q€T %009€e3d - UNKLD
095 €191 S G6Yl 666 168/918 /N 0€Z Woosald - AejleA punoy N 0€Z 02IUUCDIW - SiAeQ O-Iv-1
JWgX AX 0EZ/GYE Md0deed
1'9G L0LL 9vLL zesl 6201 168/918 N 0£T %000EBd - A9|[EA PUNOY A 0€£Z 09IUUCDON - Sire( O-lv-L
JWEX A 0EZ/GPE Ho00ead
g€z €50l 818 60€E1 101 EYZLIOELL 1 0£Z Moooead - dojiH N 0£Z 02IUUODI - YLD OIv-1
JWX AX 0€2/SPE Ho0oead
G'o¢ L2911 z08 oSyl 166 evZ1/0ELL A 0€Z Yoodead - dojiiH M 0EZ H002E3d - YLD O-Iv-1L
N1 0£Z 00IUUODO - siAeq
6'9¢ vlEL S'00L 80Z1 692l evzLI0ELL Al 0EZ 021UU0DOI - doHIIH N} 0£T 000e8d - UNHHD O-Iv-1
/1 0€Z 0DIUUODO - siaeq
9'6e 9'GLL 008 aevl 686 evzZLIoeLl N1 0€Z 00IUUODI - siaeq A1 Q£ do0oead - OIv-1L
dojllIH AX 0£Z 300089 - UIJUD
¥'9¢ Gotl 1’001 9691 A crTL/OEL] A 0£Z O0IUUODIN - siaeq A 0€Z 20083 - UIHHD O-1v-1
A 0EZ 001UUOIN - doyiH
yoeduw| yoloid | 108loid (sdwy) (sdwy) (sdwy) 1INAWTT3 a3.10344Y AONIONILNOD asesy
108(01d -1s0d -ald Buipeo Buipeo] Buney
199f0ad-1sod | Joeloid-ald Jawig/wioN
Buney Aouabiaw3] jo Juaalad
‘EpEAaN Ul uoijeiauab saoe|dsip uoyeisuas d3vN — passed-Ag 1Sd AHaqi] — Jswwng AAesH 8002 €~V 9jgel

S1INSTH MOTd 9IMOd — V XIANIddVY




9l-v

AN 1991 gGLl 9671 LE0L 168/91L8 N 0€g 1loosald - Rallep punoy M Q€T 00IUUODOW - slaeq [ O-Xew-g7-¥
JwX A 0€2/SPE Ho0dead
v'Ls €0.L1 8'8LlL 8ZS1 1901 168/918 A 0EZ Yoooead - As||leA punoy N 0EC OJIUUOOW - siaeq | O-Xew-GT-¢
JUWIX AX 0£2/G¥E Xo00e3d
0Ly 8'LLL 8'0L 106 pLS L18/0.9 A 0€Z ledeae - joosald M1 0E€C OJIUUODON - siaeq | O-Xew-a1-¢
Jwpx AN 0€2/SPE Noooead
(-1 glol 9. 6621 916 ereLioelL M1 0€Z Xo00ead - dojliH AN 0£T OJIUUODIN - YIJHD | O-Xew-gT-v
Jux A 0ET/GPE Ho00ead
L1z €0oLl 18 LLEL 1201 ereLioelL A1 0ET 2oodead - dojiiiH N 0€T Ho0%esd - YIYuo [ O-Xew-gi-v
M Q€T ODIUUOJON - siae(
L've L'LEL 0'€ol 0Ll 08¢l evzL/ogtl A 0E£Z 021ULODIA - dojliH i 0ET 0088 - YIHUD | O-Xew-qi-v
AX QEZ 0IUUOJIN - slaed
8'9Z 2’601 £7e8 16¢1 jordi] evZLioeLL N 0€C OJIUUODIN - siaeq M QEZ HP0deed - | O-XeWw-aT-¢
dolliiH AX 0£Z 1009E8d - UILD
9ve vicL 1201 0.1 9.2l evecL/oell A 0E€C OAUUODIN - siaeq N1 0€2 X000edd - Uy | O-Xew-qi-p
A 0EZ OOIUUODD - dOJliIH
S'6S 6°0LL €Lkl c€esi 666 168/918 A1 0EC Booseld - AsjleA punoy M1 QEC OJIUUODIN - slaeq 2-a71-¢
JWIX AN 0€2/GPE Ho0oesd
009 9Vl 9vLiL 1961 6201 168/918 ) D€ Ho00eRd - A9|leA punocy N Q€T OJUUODON - siaed 0-ai-c
JUWEX AN 0€2/GPE Ao0oeed
S'6v 9GLL 1’99 1€6 9€G L18/0.9 N1 0gg [edeae - joosald A 0EZ OJIUUOJON ~ siAe( 0-a-e
JWIX A 0€2/GPE Ho00e3d
2'9C 080l g'L8 Zvel LL0L eyeLioelL N 0EZ Yo00ead - dojIiH N Q€T OJIUUODON - YIJHD 0-aT¢
JWX AX 0€¢/GPE Xo00B3d
€62 9’601 08 L9€1L 166 creljocLl N 0£Z No0dead - dojiiiH A 0€Z H000ead - UIHHD 0-ai-¢
A Q€T OOULOJON - siaed
L'9¢ TLE) G001l S0/L 6¥Z1 AT /M 0EZ 00IUUODOW - dojliH M 0£Z H000BSd - YD 2-a7¢
N1 0€C 0OUCDON - siaeq
98¢ 9'801 008 0sel 686 ereLioeLl M 0EC OOIUUODIN - sireq M1 0€C No00e™d - 0-aieg
dojltH A 0€Z 00089d - WIHHD
v'9e goel 1001 9691 j274° evZL/ogLL N 0€C O21UUODIN - slaeq M1 QET Mo008Rd - UMD 0-ai-¢
M 0EZ 021UUODD - dojiiH
yoeduw] jo9foud joeloid (sdwy) (sdwy) (sdwy) ININ3TT 310344V AONIONILNOD 9sed
109[0id -}s0d -aid Buipeo Buipeo Bupey
jo8foid-isod | joeloid-aid Jawg/wlioN
Bupey Aousbiawg jo juadiad
"‘y3Moib peo| jeuoiBas Buiales uoneIdudn 43N — passed-Ag 1Sd Adaqi — Jawwng AAesH 8002 v 9lqel

S1INS3H MOTd 4IMOd — V¥ XIANIddV




LY

pabiaAlq pablaaig 'S 0°0€Z 1100S3dd
pabisAlg psbianlq o} 0001 1102S3ud
pabianlq pabiaAlg €S 0001 2100S3™d
pabiang pebisniq v's 0'S1l 1100S3d
pabiang pabieaig 96 0'0£Z MD00v3ad
pabilaAl] pabieniqg 89 0'SslLl avaovd
pabieAld pabianlg 98 0°0€2 AIAANNOY A 0ET OOIUUODON-SIAET | XBW-|Y-E
g Uell AX 0€C/SPE Ho0oead
pabieald pabienq 1'g 0°GLlL 1100S3d
pabienlg pabianig 2s 0°0€2 MO00V3id
pabiaaig pabianig v9 0'SLL avaovd
pabiang pabieng 08 0°0€2 ATAANNOYH A 0EC 0OIUUODIN-sIAe( -1
@ UBlL AN 0€Z/SPE HI00e9d
L'g (A LG 8'cl ZNMLOMId
Z's 2'S L'g 0'00L 2A9ONMd
'S Z's L'g 069 STH1O0O4
€g £q 'S 8'tl 1Z19JONA
€q €S (A 0191 gNMLOTId
€S o} A 0191 L9LYOONA
¥'s G's y's Sve VHONOS
9s LS 9's 069 YJONOS
LS 8'G 9's 0'69 dVLVIION
1S 8'G 96 069 Agvdv
6'G 6'G 8'G 0191 dLNWa109
6'S 09 8'S 069 VIO
19 L9 09 0191 SONM
SL S YL 0’9t VIO
L'l 8/ 9/ 0’191 dv1 3NOA
Ll VA 9L 0191 YHOWNLTM
v'8 X ] 0191 V4O /1 00§ eli9 N-edwelessey | Xew-|y-¢
L'S 8 9'S 0191 Vv40M M1 005 el9'N-edwehesseH Iv-1
199lo1d-}sod passed-Ag 1Sd Aaq1n 108fo1d-}s0d a9In1as-U| 1Sd AJaqI] 193foid-aid sng pajoayivy Kouabupuon ase)
uoneiaag abejjop

"EpEASN Ul uoijeiouab saoe|dsIp UolEIaUdn d3VN — SUOHBIAS(Q 9be} oA Jusisuel]-}sod — Jawwng AAeaH 8002 G-y d|qeL

S1INS3IY MOTd 43IMOd — V¥ XIONIddY




8l-V

9 09 VN 0°0€C IVdVAVA
8'S 'S YN 00€C 3JAAY3AA
L'8l L8l 08 0'0€Z ATAANNOYH
6’11 9Ll VN 0'0€2 1100S3dd
Sz Lzl L'g 0'GLl L1OOS3¥d
A" 6LL VN 0'00} 2100S3™d
2zl 611 VN 0°00} 110083
ol col A 0'0€2 Y000v3ad
9'G 8'G YN 0°0£2 OJINOJOOW
(Y €L VN 0'0e¢ dOLTTIH

09l 9'sl v'9 0'GllL avdove /A 0€C 00IUUODON-sIABQ ale

@ Uel L A 0€T/GE Hoooead

(A s [ g'cl L21ODONA
(4] 2s s 0'L9L L9LVYIOONA
9L 97 9L 0491 MHOWNLIM
(o} §'g 9'G 069 VJONOS
€6 v's V'S Sve VHONOS
'S 1'g [ 0°00L 2AdONMd
Z's 'S A 0191 aNMLOTId
LG L'g [ 8'tl ZNMLOTId
9q 9's 9'G 069 dVL1VION
Z8 '8 '8 0'L9L  Vv4OM
9 09 09 0'L91L 9ONM
86 LS 8'G 0’191 dLNWNA10D
€L . A 0'L9L VIO
8'G 8'G 86 069 VIO
S L'g L'S 069 STH1OOA
9, 9/ 9/ 0’191 dv1 3INOaA

96 96 9'g 069 Agvdy /Ml 006 Bll9'N-edweAesseH | xew-Q1-¢

LS 9's 191 V40X A1 005 el N-edweiesseH al-e

J00loid-}sod passed-Ag 1Sd Auaqry J99f0id-3sod ad1A198-U] | Sd Auaqn] jo3load-aid sng pajodyvy Kouabunuon asen

uoneIAaq abej|oA
‘3moub peoj [euoibal BuiAIas uoneIauas) d3yN — SUolBIAaQ 9be)|oA JudIsuel-}sod — Jswwng AAeaH 8002 9~y ajqel

S1INSTH MOTd ¥IMOd — V XIANIddV




61-v

L'S YN 0°0€C IVdVYAVA
A VN 0°0€C 3IAYIA
pabiena | vyl 9'8 0°0€2 AIAANNOY
pabieAld | 901 4] 0°0eC 1100S3¥d
pabusena | 111 v's 0'GLL 1100S3¥d
pabieng | 8701 €S 0'001 2100S3™d
pabianig | 801 €g 0001 1100S3dd
pabiong | 29 9'G 0'0gg YD00v3ad
pabienig | Z'vL 89 0'GllL Aadvaovd M1 0€Z OJUUODON-sIne | Xew-gT-§
B uell A 0€Z/GPe Ho0desd
joaloid-}sod passed-Ag 1Sd Auaqry j99loag-j}sod a91A18§-u] 1 Sd AT y09foid-a.d sng pajoayy Kouabupuon ase)
uoneiAaq abejoA

“yjmoib peoj jeuoibal Buiales uoneiauds d3yYN — Suoieinag abejoA Juaisuel|-}sod — Jewwng AreaH 800z (Penunuod) "9-y 3jqe L

S1TNS3IH MOTd HIAMOd — ¥ XIANIddV




Appendix B

Power Flow Plots
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