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EXECUTIVE SUMMARY

In 2009, the Palo Verde Nuclear Generating Station (“Palo Verde” or
“PVNGS”) performed exceptionally well, achieving an overall station capacity factor
of 89%. At the station level, this performance brings Palo Verde within the top tier
classification used in the APS Nuclear Performance Reporting Standard (“NPRS”).
Strongly contributing to the station’s performance, Palo Verde Unit 1 had its best year
ever, generating a total of 11,589,723 MWh. Even so, the rigor of the NPRS is such
that, notwithstanding the station’s high performance overall, APS must still report unit
performance at the more detailed “Tier 2” level because Units 2 and 3 fell below an
85% capacity factor, due primarily to planned refueling outages — the same planned
outages that will occur at two units annually for the course of Palo Verde’s operating
life.

The individual capacity factor for each Palo Verde operating unit directly
reflects the station’s currently effective 18-month refueling cycle. In 2009, both Unit 2
and Unit 3 experienced refueling outages. These outages often encompass additional
significant work projects that can only be completed while a unit is off-line; while the
additional work may extend the refueling outage, the efficiencies involved in
combining such projects renders these extensions appropriate. For example, Unit 2’s
refueling outage in the fourth quarter of 2009 successfully included Reactor Vessel
Head replacement, a major project designed to eliminate costly inspections and
provide safety benefits. Additionally, each Palo Verde operating unit experienced only
one short notice outage in 2009, an improvement over forced outage rates in recent
years. This performance led to individual unit capacity factors of 100% for Unit 1 and
83% for both Unit 2 and Unit 3.

Net replacement power costs for all short notice outages at all operating units at
Palo Verde in 2009 were $1.9 million. Likewise, reduced off-system sales and lost
opportunity sales margins due to short notice outages were 37.7 GWh and $0.2
million, respectively. Refueling outages, as with any planned outage, do not create net
replacement power costs, reduced off-system sales or lost opportunity margins because
any power necessary to replace power not generated during a planned outage has been
acquired in advance. The cost of fuel for power acquired during the 2009 refueling
outages at Palo Verde was $16.4 million.

In 2010, station production is expected to be very similar to 2009 production
levels. Units 1 and 3 will be refueled in 2010, and both refueling outages will include
reactor vessel head replacement, extending the outages beyond routine refueling
timeframes. Unit 1 is projected to finish 2010 with an 82% capacity factor, Unit 2’s
capacity factor for 2010 is projected to reach 97%, and an 83% capacity factor is
expected at Unit 3. The overall Palo Verde station capacity factor for 2010 is
projected to be 87%.
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I._APS NUCLEAR PERFORMANCE REPORTING STANDARD

The NPRS, developed jointly by Arizona Public Service Company (“APS” or
“Company”) and the Arizona Corporation Commission (“ACC” or “Commission™)
Staff, was presented to the ACC to comply with the Commission’s decision in the
Company’s 2005 rate case." That standard, approved in Open Meeting in October of
2009, requires APS to: '

1. Provide specified reports relating to generating and regulatory performance
at Palo Verde in accordance with the approved reporting standard;

2. File all required reports with Docket Control in a separate docket; and

3. Present key findings of these reports to the Commission as part of the
Commission’s annual Summer Preparedness meetings.’

A copy of the approved NPRS is included as Attachment A. This report is the initial
annual performance report required by the NPRS.

The NPRS requires specific reporting in two major topics: plant performance
and regulatory performance. Regulatory performance reporting is required under
certain specific instances, such as Nuclear Regulatory Commission (“NRC”)
inspection “Greater than Green” findings, NRC identification of cross-cutting issues,
and the placement of Palo Verde at a lower level than Column I of the NRC Reactor
Oversight Program Action Matrix. Reports discussing any of these issues are
generally due within 60 days of the NRC inspection or report identifying violations,
and are not the focus of this report.

The plant performance reporting requirements of the standard are separated into
three reporting “tiers” based on the achieved annual capacity factor of each operating
unit, as well as the average station capacity factor, in the reporting period.

The NRC defines capacity factor as the ratio of available capacity (the amount
of electrical power actually produced by a generating unit) to theoretical capacity (the
amount of electrical power that could theoretically have been produced if the
generating unit had operated continuously at full power) during a given time period.
Capacity factor is a percentage calculation in which the maximum attainable
generation (based on summer conditions) of the unit is divided into the actual
generation of the unit, then multiplied by 100.> Maximum attainable generation is

! ACC Decision No. 69663, dated June 28, 2007, pp. 119-120, 157.

2 ACC Decision No. 71310, dated October 30, 2009.

3 The capacity factor calculation is dependent on the nameplate rating of a generating unit, which is the guaranteed
output of a generator under specified conditions as designated by its manufacturer. In general, nameplate ratings
are lower for summertime months due to the combination of ambient atmospheric heat and the heat produced by
the operation of the engine itself. Therefore, in winter months, a generating unit that is running at capacity may
achieve output higher than its manufacturing designation, resulting in a capacity factor of over 100%.
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determined by multiplying the capacity rating of the unit by the hours during the
calculation period. The capacity factor calculation is:

Actual Unit Generation <100

Unit Capacity Rating x Hours In Period

Under the reporting requirements of the NPRS, the first “tier” applies when the
Palo Verde station as a whole averages 88% or higher for the reporting period and
every individual unit attains an annual average capacity factor of 85% or greater for
the reporting period. In this category, annual reports are to include actual capacity
factors for the reporting year, forecasted capacity factors for the upcoming year, and
any issues or events that are anticipated to reduce capacity factor levels in the
upcoming year below these percentages.

The second tier with more extensive reporting, applies when the Palo Verde
station as a whole averages between 80% and 88% capacity factor for the reporting
year. In addition, each individual operating unit must achieve an annual average
capacity factor of at least 75%. If performance falls into this tier, annual reports must
include detailed discussions of outages experienced during the reporting period and
must identify the replacement power costs, reduced off-system sales, and lost
opportunity sales margins associated with each outage. This additional information
compounds that required by the first tier.

The third tier of the NPRS would apply if, during any reporting period, the Palo
Verde station experienced an annual net capacity factor of less than 80%. This tier
would also apply if the capacity factor at any individual unit at the station dropped to
below 75% for the reporting period. Once performance falls into this reporting tier,
semi-annual reports including explanations of unit performance, corrective actions to
address outages, and 6-month forecasts of expected unit performance are required, and
the Company must meet with ACC Staff, at Staff’s request, to explain the
performance. These reporting requirements would remain in effect until Palo Verde
attains performance levels in the first tier, and are in addition to those specified in the
first two tiers.

In 2009, performance at the Palo Verde Nuclear Generating Station fell into the
second reporting tier. Although the overall capacity factor for the Palo Verde station
reached 88.9%, and the generating performance was the second highest production at
Palo Verde in its history, individually, Units 2 and 3 both achieved capacity factors of
83%. These percentages are primarily the result of refueling outages performed at
each unit in 2009. By design, a nuclear generating station with three units on an 18-
month refueling schedule will require two of those three generating units to experience
a refueling outage during each calendar year.
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Therefore, this report provides information as required under the second
reporting tier of the NPRS. The following sections provide an overview of 2009
performance at Palo Verde, descriptions of 2009 outages at each individual unit, and a
projection of station performance along with a description of events anticipated to
affect capacity factors at Palo Verde in the calendar year 2010. Additionally,
Attachment B provides a visual timeline of the Palo Verde 2009 outages.
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II. PALO VERDE 2009 PERFORMANCE

In 2009, the Palo Verde Nuclear Generating Station achieved a overall annual
capacity factor of 88.9% while performing at one of the highest levels in the history of
the station. Palo Verde produced more than 30 million net MWh for the fifth time
since the plant entered commercial operation in 1986, generating a total of 30,661,851
MWh, the second best annual production level over its lifetime.

In addition, the number and severity of forced outages showed a significant
improvement in 2009 over outage activity in recent years, with only one forced outage
per unit ranging from as low as three days to no more than 7 days in length. In 2009,
both Unit 2 and Unit 3 experienced refueling outages. The 60-day Unit 2 refueling
outage occurred during the fourth quarter of 2009 while the 54-day refueling outage at
Unit 3 was completed during the second quarter of the year.

The following table provides an overview of Palo Verde station and unit overall
performance in 2009:

Overview of 2009 Palo Verde NPRS Performance Metrics

Short Notice Outage
Fuel Costs Reduced
Total Incurred Off- Lost
Station  APS Share during Net System Opportunity
Capacity Generation Generation Planned Replacement  Sales in Sales
Factor * in MWh in MWh Outages Power Cost MWh Margins

Unit 1 100.9% 11,589,723 3,372,609 - $70,000 9,916 $48,000
Unit 2 82.6% 9,509,522 2,767,271  $9,037,716 $289,000 7,132 $39,000
Unit 3 83.2% 9,562,606 2,782,718  $7,335,790  $1,556,000 20,721 $124,000
Total Station  88.9% 30,661,851 8,922,598 $16,373,506 $1,915,000 37,769 $211,000

* In comparison, assuming that no forced outages were experienced at Palo Verde during the 2009 reporting
year, station capacity factor would have reached 90.3%. Likewise, Unit 1’s 2009 capacity factor would have
been 101.5%, Unit 2 would have reached a 2009 capacity factor of 84.4%, and the 2009 capacity factor at Unit 3
would have been 85.1%. »
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A. CALCULATION OF CAPACITY FACTORS

Capacity factors for 2009 at Palo Verde were calculated using the formula
described in-Section I as follows:

2009 Capacity Factor Calculation for Palo Verde Unit 1

Actual Unit Generation = 11,589,723 MWh
Unit Capacity Rating (Summer) = 1,311 MW
Hours in Period = 8,760

11,589,723
1,311x 8,760

x 100 =100.9%

2009 Capacity Factor Calculation for Palo Verde Unit 2

Actual Unit Generation = 9,509,522 MWh
Unit Capacity Rating (Summer) = 1,314 MW
Hours in Period = 8,760

9,509,522

—= " %100 = 82.6%
1,314 x 8,760

2009 Capacity Factor Calculation for Palo Verde Unit 3

Actual Unit Generation = 9,562,606 MWh
Unit Capacity Rating (Summer) = 1,312 MW
Hours in Period = 8,760

9,562,606

—=————x100 = 83.2%
1,312 x 8,760

2009 Capacity Factor for the Palo Verde Station

, Actual Overall Generation = 30,661,851 MWh
Plant Capacity Rating (Summer) = 1,311 + 1,314 + 1,312 = 3,937 MW
Hours in Period = 8,760

30,661,851

———— %100 = 88.9%
3,937 x 8,760
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B. PALO VERDE UNIT 1 OUTAGES FOR 2009

Palo Verde Unit 1 experienced only one short notice outage in 2009, leading to
the highest annual production for the unit in its 23-year history. Unit 1 generated a
total of 11,589,723 MWh (APS share 3,372,609 MWh) in 2009. There were no
independent down-powers at Unit 1 in 2009.

Unit 1 Qutage #1:

Outage Type: Short Notice Outage (SNO)
Outage Dates: March 26 — March 29, 2009
Outage Duration: 2.2 days

The Unit 1 Main Generator was manually taken off-line in order to prevent low
flow or high temperature trips due to a rapid degradation in Stator Water Cooling Flow
rate to the generator stator windings. The reactor remained critical. To address the
low flow problem, a clogged strainer was replaced, and Unit 1 was returned to full
service on March 29, 2009. To prevent a recurrence, the frequency of filter and
strainer inspections and/or replacements will be increased.

Net Replacement Cost Incurred: $70,000
(fuel and purchased power cost)

Off-System Sales Reduction: 9,916 MWh

Lost Opportunity Sales Margins: $48,000

PALO VERDE UNIT 2 OUTAGES FOR 2009

Palo Verde Unit 2 experienced one independent down-power, one down-power
that transitioned into a short notice outage, and one refueling outage in 2009. The
refueling outage (designated as U2R15) was the fifteenth for the unit since its 1986
commercial operation date.

Unit 2 Down-Power #1:

Unit Power Level: 90%
Down-power Dates: January 15 — January 16, 2009
Down-power Duration: 1.6 days

This down-power occurred to troubleshoot increases in ‘C’ main transformer
gases. After evaluation determined it was safe to operate the transformer, the unit was
returned to 100% power. The ‘C’ main transformer was replaced during the Unit 2
refueling outage.
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Net Replacement Cost Incurred: ($228,000)°
(fuel and purchased power cost)

Off-System Sales Reduction: None

Lost Opportunity Sales Margins: None

Unit 2 Qutage #1:

Outage Type: Refueling Outage U2R15
Outage Dates: October 3 — December 2, 2009
Outage Duration:  60.6 days '

In addition to routine refueling, the scope of the work performed during the
outage included several major projects:

. Reactor Coolant Pump Diffuser inspection

. Main Transformer ‘C’ replacement

. Installation of Cooling Tower replacement tie-in (valve and

- piping that will support isolating coolant towers to support

replacement of cooling tower work scheduled in later years)
Control Element Assembly replacement
Main Turbine Thrust Bearing inspection/rebuild

Two significant and related projects were also completed during this refueling
outage: replacement of Unit 2’s Reactor Vessel Head and Simplified Head
Modification (also referred to as the Rapid Refuel Package). An overview of the work
scope of these projects is included in Section III, Palo Verde 2010 Projected
Performance, as these same projects are scheduled for completion during refueling
outages in 2010 for Units 1 and 3. '

Fuel Costs Incurred during Planned Outage:  $9,038,000

Off-System Sales Reduction: None
Lost Opportunity Sales Margins: None

Unit 2 Down-Power #2:

Unit Power Level: 57%
Down-power Dates: December 9 — December 12, 2009
Down-power Duration: 2.0 days '

3 Negative net replacement costs can occur when plant performance during an outage exceeds expectations (for
example, when necessary work is completed ahead of schedule and a unit can return to full power earlier than
planned or when overall plant performance exceeds what is considered “normal” plant performance) and fuel or
purchase power costs incurred are less than was originally anticipated.
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This down-power occurred to troubleshoot issues related to the newly installed
‘C’ main transformer replacement. After evaluation of the transformer, the unit was
transitioned into a short notice outage to replace a neutral bushing.

Net Replacement Cost Incurred: $46,000
(fuel and purchased power cost)
Off-System Sales Reduction: None
Lost Opportunity Sales Margins: None

Unit 2 Outage #2:

Outage Type: - Short Notice Outage (SNO)
Outage Dates: December 12 — December 14, 2009
Outage Duration: 2.2 days

This SNO was indicated after evaluation of main transformer ‘C’ determined
that repair of the transformer neutral bushing was required. The main turbine was shut
down to enable necessary repairs.

Net Replacement Cost Incurred: $471,000
(fuel and purchased power cost)

Off-System Sales Reduction: 7,132 MWh

Lost Opportunity Sales Margins: $39,000

D. PALO VERDE UNIT 3 OUTAGES FOR 2009

Palo Verde Unit 3 experienced two outages in 2009. One of these outages was
the fourteenth refueling outage (designated as U3R14) for the unit since its 1988
commercial operation date, while the other was a short notice outage.

Unit 3 Qutage #1:

Outagé Type: Refueling Outage U3R 14
Outage Dates: April 4 — May 28, 2009
Outage Duration:  53.7 days

In addition to routine refueling, the scope of the work performed during the
outage included several major projects:
* . Reactor Vessel 10-year in-service inspection
. High Pressure Turbine 10-year inspection
. 1A Reactor Coolant Pump Diffuser inspection
. Control Element Assembly replacement
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Essential Cooling Water ‘B’ Heat Exchanger Spray Pond Spool
replacement - '

Main Steam Isolation Valve/Feed Water Isolation Valve Actuator
replacement

Cation and Anion Vessel rubber lining replacement

Cooling Tower/Circulating Water Canal repairs

Refurbishment of all four Main Turbine Control Valves

Fuel Costs Incurred during Planned Outage:  $7,336,000
Oftf-System Sales Reduction: None
Lost Opportunity Sales Margins: None

Unit 3 Qutage #2:

Outage Type: Short Notice Outage (SNO)
Outage Dates: December 3 — 9, 2009
Outage Duration: 6.7 days

This outage began with an unplanned manual reactor trip due to a loss of
instrument air. The instrument air valve coil was replaced and instrument air was
restored.

Net Replacement Cost Incurred: $1,556,000
(fuel and purchased power cost)

Oft-System Sales Reduction: 20,721 MWh

Lost Opportunity Sales Margins: $124,000
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III. PALO VERDE 2010 PROJECTED PERFORMANCE

Performance at the Palo Verde station in 2010 is expected to be similar to that
experienced in 2009. The station overall capacity factor is projected to be 87% in
2010. Capacity factors at the individual units are as follows:

2010 Projected Unit 1 Capacity Factor: 82%
2010 Projected Unit 2 Capacity Factor: 97%
2010 Projected Unit 3 Capacity Factor: 83%

As noted earlier, the 18 month refueling schedule at Palo Verde results in
refueling outages at two of the station’s three individual generating units during each
calendar year. In 2010, these refueling outages will occur at Unit 1 and Unit 3. Due to
these outages, Palo Verde is expected to fall into the second reporting tier of APS’s
Nuclear Performance Reporting Standard for 2010.°

A. ANTICIPATED EXTRAORDINARY EVENTS

Two additional significant work projects are scheduled to be performed during
the 2010 refueling outages at both Units 1 and 3, requiring a timeframe beyond that
which is expected for a routine refueling outage and contributing to the reduction of
the capacity factors at these units. The first of these projects is replacement of the
Reactor Vessel Head (“RVH”) in each unit, and the second is the Simplified Head
Modification project (also referred to as the Rapid Refuel Package).

Replacement of the RVHs at Palo Verde is
indicated because RVHs in the industry have experienced
primary water stress corrosion cracking in the Inconel 600
alloy used to weld the RVH nozzles. These incidents have
had significant impact on the nuclear industry, most
notably at the Davis-Besse Nuclear Power Station located
outside of Toledo, Ohio in 2002 when cracks which
allowed leakage of boric acid were discovered around the
RVH nozzles, causing serious degradation of the vessel
head. The NRC’s review of this incident determined that
this corrosion appears to be strongly linked to the
operating time and temperature of the vessel head. As a
result, the NRC issued an order requiring each nuclear

power station to regularly and specifically inspect the  Newl constructed Reactor Vessel
Head shown prior to shipment

% For planning purposes, APS utilizes a 2.5% forced outage rate for the Palo Verde units. In comparison with the
projected capacity factors shown above, if no forced outages were planned for Palo Verde, the station capacity
factor would be projected at 90%. Likewise, Unit 1°s 2010 capacity factor would be 85%, Unit 2 would reach a
2010 capacity factor of 100%, and the 2010 capacity factor at Unit 3 would be 86%.
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vessel head nozzles during each refueling outage to identify and repair any cracking
indications prior to restarting the plant.” Palo Verde and other affected stations have
therefore started to replace their old RVHs with new ones that do not use the Inconel
600 alloy, but instead use Inconel 690 alloy which does not exhibit any corrosion and
cracking potential. As discussed in Section II.C., the RVH at Unit 2 was replaced
during the U2R15 outage in October of 2009.

~ ,.v\-g‘ﬁ'"f’.'&ﬂt -

New Reactor Vessel Head Rigging into Containment during U2RI15

All three vessel heads were produced as single-piece forgings, were rough
machined, then sent for final machining and manufacturing. The heads are shipped by
transport ship, transferred to a dolly truck, transported over ground to Palo Verde and
prepared for installation at the station site. The new RVHs are designed to eliminate
the potential for primary water stress corrosion and cracking, and will provide a
nuclear safety benefit and eliminate costly RVH inspections.

At the same time the RVHs are replaced, a Rapid Refuel Package (“RRP”) will
be installed. The RRP is part of a system of components and structures located on the
reactor vessel. During refueling outages, the components and structures must be
disassembled (destacked) to provide access to the reactor vessel internals and core
components for normal refueling, and then reassembled (restacked) to restore
operability. Installing this package in conjunction with the planned replacements of

"' NRC Bulletin, Issuance of Order Establishing Interim Inspection Requirements for Reactor Pressure Vessel
Heads at Pressurized Water Reactors, EA-03-009, dated February 11, 2003.
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the RVHs reduces the cost of installation and eliminates the need for additional
outages. The RRP significantly reduces the number of polar crane picks required for
destack/restack activities, substantially reduces the amount of manpower required to
perform a destack/restack, and incorporates single failure proof design features which
eliminates some load-drop analysis and increases nuclear safety. The following
diagrams highlight differences between the two systems.

New RVH Design with RRP Old RVH Design

B. ANTICIPATED REGULATORY ISSUES

No regulatory issues are anticipated in 2010 that could reduce capacity factor at
the Palo Verde station or at any individual unit at Palo Verde.

Page 13



TJo 1 98eq

“DUN 2} WOIJ SOAIAI SV (19719]) UOLRIUSWINIOP 3} JO JeP SY) U0 Paseq ST UOTIIE SIY) J0J 3)ep Mels A, ,

*010Z JO sunf ySnosy Arenuef 9q pjnom SYIUOW 9 Jxau,, o ‘010g Jo Arenuef ui urjy e 10j :djdwexy,

-asTmIaTo sisenbar Afeoyrsads Jye1g DOV 10 DDV Y} SSIUN JO JSBIAI0Y U pey jeym

uey) JUSISJIIp o1e soueuLiopedIapun oy J0] SUOSBAI A} SSA[UN “10)eaid 10 0488 18 IO UONe)s B yiim paxnbal oq pynom jeym jiodar 0] parmbai oq [[im SV ‘SPlOYSaIy)

. 1IUN 94,68 PUR UOLIBIS 94,88 MO[dq S[[e] douruLioprad ey J1 UdAd podal [enuue s Jeak Jouid s3I Ur pinom ji jey) 1se0d1oj SJV se 1eak Aue SuLmp suuofiod uonelg
oy J1 ‘st jey], “Modar [enuue s 1eak SUIMO[[0] 9y ur paxnbal [1eISp JO [9A3] SY) SUIULISIEP 0} pasn oq Aew Lodal [enuue s, SJV Ul papiodar 1)) uonels poisesaio YL ,

10edun
A1oye[n3ar oY) pue UOTIOR 9A101100 pauueld ‘Uore[olA 3y} SUIQLIdSIP ‘ UONRIOIA DN S} JO Surpur,] DUN QOUBRWLIONO
sAep (09 UIIIM DDV 2y} 03 J1odal e JImgns [[IM SJV ‘SUOnR[OIA DN USSID) UBY) 19)BaIn) AUR 10,] | USdID) ULy} 191edlD K10)eIN39Y
*s93eno pue s1omod-umop 9say) Ym pajerdosse surdew safes KAyrumroddo isof pue safes
WAISAS-JJO PIONPAI JO JUNOWR I} SE [[oM Sk §1509 1omod juouraoejdal e Jo uonedsynuop] =
04,6/ UBY) SSI] D) 1un AUB J0 9,8 ULy} SSI[ ;] UOIIL)S 10] SUOSear:ay} ure[dxs oy jye1s DOV
YIM 199U PUB 046/ TRy SSI[ ,[D) 1un AUR I0 0,08 Uey) SS9 J) uone)s o) Jurpesy sromod-umop
10/pue s93eIN0 SSAIPPE 01 SUONOR JAT}OALI00 ‘doueuiofiod jrun Jururerdxd 110daI pa[eIp vV =
s1omod-umop 10/pue saFeno d1j109ds JO UOISSNOSIP Pa[e1d( =
SYIUOUI 9 4)JXU I0J ¢4, GQ URY) $SI[ JO D) JUn
Kue 10 04,88 UBY} SSI] JO ,{) UONELIS B JUdAdId P[nod Jetf) sansst A1oje[n3al Aue Jo UOISSNOSI(] =
SYIUOW 9 XU I0J 94,68 URY) SSI[ JO ) 1un Aue 10 ¢,88 Uey) SS[ JO JD uoness
& JuaA2id p[noo ey sansst 1o swqold juowdinbs pojedionue 10/pue UMOUY AUR JO UOISSNOSI(] =
SYIUOW 9 4JX3U JOJ JIUn [oed I0J D) ISedI0] =
syuowr 9 Surpadsaid I0J JIUN YOBS I0J D) = 04,6/ URY], SSo]
wzsq@moa DDV 01 A[n[ pue Arenuef yoea (19)8aI3 10 946§ ST D jun 1un Auy I0 94,08
KI9A3 pue 1918013 10 94,88 ST JD) UONR)S Ieak-Tepud[ed [un) syrodar fenuue-Twas Jruqns [feys Sy | Uey ], SS9 uonels
*s93eno pue s1omod-umop 9sau} )M PIIRIdOSSE SUISIeW So[es 0,68 Uey ],
Kmunyroddo 1s0[ pue sofes WASAS-JJO PIONPaI JO JUNOUWR O} SE [[oM S 51509 1omod juswaoejdor | $s9TINq 946/ 158
ITe Aynuapt osfe [[eys spodar [enuuy 94,68 ULy} SSI] D) Jun Aue I0J SUOSLAL JO/PUR 0,88 | Je JIU() AUV I0 9,88
" uey) SS9 D UONEIS 0] SUOSeal oY) ure[dxa 01 JJeiS DDV YN J90W pue SIomod-umop 1o/pue | uey], SS9 INq %08 nun g

sadeno oyy10ads jo UOISSIOSIP PI[IeIop 1wqns 01 §JV ‘sprodor [enuue 9A0qE Y} UI PApN[oU]

1589 Ye uonels

Teak 1epusfes juasaid 10] 0468 uRy} SSI] 03 [ J1un Aue

8:@8 10 9488 Uy} mmB 01 D) UOTIB]S 20NPAI P[NOd 18] SANSST A101eMBoL AUR JO UOISSNOSI(]
Ieak Jepudfed judsaxd
10J 94,68 Uel[) SSI] 0] D NUN AUB dINPIAI JO 0,88 URY) SSI[ 0] ) UOIBIS JONPII P[NOD By} SONSST

pue uone)s 104

(«dDs,) 10198
Lede)

10 swepqoad yusdmba ‘sjuoas Areurpioenxo paredionue 10/pue UMOUY AUR JO UOISSNOSI(] = 10)eaIr)
(Feak 1epusyes juasaid 0] J1un Yors I0] D) 1SeII0] = 10 94,68 18 Nu)
1894 Jepuoed Surpoodrd 10 un Yoed I0J D = | AIOAH pue I9JBdIH
:3unuasaxd Dy 01 Arenuef yoes suodar [enuue jrwiqns [reys SJv JO 94,88 Je Uone)S
uondudsa(q ado],

TAVANV LS ONILIOJdTI AIDNVINIOATAd SVATONN

HAYIA O'TVd




730 7 28eyg
“1opienb Iouid 9y 19A0D pue (SIseq 1234 Jepuaed & Uo) spus Jopenb o) Joye sAep ¢ UBy) Joje| ou papIwiqns dq [[im spodax Apiepend) |
‘syjuour 9 Jotid 9y} 19109 puUE 183K YIEI JO 1quIs)dIS PUB YOIBJA UI PINIWIQNS 9q [[IM s)0dAI [enuuy-[uag

POLIdJ UoneneAd
“gonejuawd[dwr Jo siedi ¢ 1oy prepue)s Surioday] ay; a1en[eAd 0} 19Y1a30) JIom AJIATIIO[[00 [[IM SV Pue Jjels -y prepuels
‘so3eno-
o1319ads JO M31A31 doudpnid © 1onpuod 01 199[3 Aew DDV Y} ‘surodax d1yroads a3eIno pafredp Jo MIIAI SUIMO[[O] MIIADY ddudpniJ
"UOISSTWWO)) Y}
0] [NPAYDIS AMSO[ISIP dATIRUId R Uk 9sodold [[Im SV pue JJelS pue ‘SuoljeId)[e o) JO Jjels
AJnou [[im SJV “JUSA Je) U] dA0QR IO Jas S[NPIYOs 2ISO[ISIp Ay} pim A[dwoos 03 L)1iqe
SdV 199yJe AWl SUONRIS[E INS ‘SUOTJBOIIUNWIUIOD 10 d0USPUOdSILIOd YN JO 2INSO[OSIp
SdV Sururoao3 samrjod 31 13)[2 01 219M DN oY J1 e} soZ1uS0031 UOISSIWWO) Y] ‘t-
JeIS DOV 2 0} Julaliq e
apiaoad pue snjels XLRA UONOY Y} 0) paIe[aI DN Y} 03 ouapuodsaiiod [[e jo Adods e Jjelg
DOV 01 ap1aoad [[Im §JV “uwn[o)) asuodsay A101e[n3ay Y} Jo uwin[o)) ISuodsay 9SUII]
oY} 0} PAAOWI 3q [[IM JU() Y} IR} UMOUY ST J1 90U0 DDV Y} AJ1I0U OS[e [[IM SV “a19[dwod
3q ]I SUOTIOR dATJOII0 S} UdYM 3uriewInsa d[NPIYSS pauIpno ue dpiaold [[m SV
‘uum o)) Asuodsay 99SUDIT Y} 0} JUN Y} WINJSI 0} SUOTIOR JATOALIOD PUR ANSSI Y} JO snye)s
oy Sunzepdn HHV oY) 0) ,Suodar A39yrenb apiaoid [im SV ‘UWIN0)) SUOISIAUIO)) PapeIda(]
aAnnRday/s1dnnjA 1o UWN[0)) SU0ISISUIO)) PAPeISI(T oY) Ul J1Un IPIdA O[ed AIAd 10 °¢
"JeI1S DOV Y1 01 Suyganq & o9piaoid pue ‘90w ) 01 PAIB[d1 DYN Y 03 39udpuodsarios
11e Jo Adoo e Jre1§ DDV 01 apraoad jjim §dV "2aow o) Jo 1edun L101e[n3a1 9y} pue dA0w
o[} JO SNBD Y} SSAIPPE 0] UL} SUOTIOR JANDILIOD YY) ‘UWN[0D doueuLIof1dd 1omMo] © 0] dA0W
oy} 10} uosear ay Sututejdxa DV 2y) 03 Jodar e jwqns ‘skep (¢ urym M SJv 0N oy

£q (DY Uey) 19MO0[) UWM[0D OUBWIOLIM JoMO] B 0) POAOW SI TUN 9PIIA O[ed B JOASUSYAN T XIURN
‘uwmo)) asuodsay 29SudII] Y} 0) PAUINIAI ST JUn Y1 [run uornoy werdord

SUOTIO DATIOILIOD ) JO SMIE)S Ay} U0 Jrodor [enuue-Twds & Ulim sjepdn ue dpraoid [[im §JV WSISIOAQ) 101083y
uwn[o)) Asuodsay IISUIIIT 3y} 0} JUN ) UINIdI 0) pauue]d SUONOR SAIIIILIOI AY) PUE UWN[0D DN 9y} Jo
souewIo)1ad 10M0] © Ul uleq J1un Y} jo asnes ay) Sururejdxs DYV dy 01 . DY Ay ul pasejd uwno)) asuodsay
Suraq Jo sAep (9 unpim uodal e yuqgns [imM SJV ‘Arewrung Xep uondy weidoid WIISBAQ 99SUIII'] Ay} Ul jJou

103989y S, N 9 JO (L. OW,,) uwnjo)) asuodsay] A101e[n3ay oY1 Ul sNUN IpIdA O[ed Aue 1o [ Hu) SpIA ored
, , “POA[OS3I SI INSSI FUINI-SSOID ,
oy} [HuN SUONOE JATIOLIOD B} JO SNIEIS 9y} U0 110dal [enutie-1wos & urypim djepdn ue optaoxd [iim

QdV onssI Sumno-sso1d oy} 3so[d 0} pauue[d SUOTIOR DATIOALIOD I} PUB ANSST FUIPINI-SSOID I} 0) anss]| (Juoo)

oSLI 9AL3 Tey) S3UIPULJ oY) “oNsST JUINNO-SSOIO Y} JO SN Y} SUIGLIOSIP * UOTLIYNUIPI HYN JO Sumn)-sso1) QOUBULIONIS

SABp ()9 UIYPIM DDV 3 03 Wodal & ywuqns [[IM SV “OnssI Sumno-sso1d € soynuapt DYN Y JI | © Jo uonesynuapy K101en3oy
uondusaq adog,

@MAVANVLS ONLLIOdTT HDONVINHOATAd IVA'TONN
V INHIWHOVLLV A@IIA O'TVd




100884 XH ‘suoie|nofes olyoads apiaA Ofed 6002 8Y} 10} || UOROSS pue uoie|nofed Jojoe) Ajoedes Jo uojeue|dxe Ue o} | UOROSS 98s 8sedld ‘J1ON

ebejnQ 8oiON HoYS ‘ONS

%Z'€8 :ojoed Ayoeded € uun

6/21 - E2L
Ay uswingsuy
Jo sso7
‘ONS fep £'9
ek 6/21 €L 82/5 14 Wi
< —» | «— ebanp 6 fepres —p | < >
_ Yrifep e _ _ - Uni Aep €281 » i L Uni AeP 66
29(Q [ AON 190 des Bny ne unp ey idy eN ge4 uer
‘€ LINN
%2k 18 Xd %928 :i0j0e4 Ayoede) g uun
viel -clel sAep 0'z - D JouuojsueLf sAep g'| - eseasoUl
buysng o wey 100yS8IGnos O} %.G seb p Jsewiojsue)
aﬁoﬁmt o} jomod XY ‘Z1/21-6/21 urew ~8ﬁ$§m= oum“
uy L %06 18 Pley jom
‘ONSAepze Xd 91/1-61/L
LERL  bIRL 2IEL SRl £/0t . i
? .
_ b 7. g A.|v_ <—— abenp buyernjey Aep 909 ——p | < i TP SIS >
uniAep giL A
%eQ [ AON | 10 deg bny e unp “Rep idy e qe4 uep
‘T LINN
%6°001 :101084 Aloeded | yun R
62/¢ - 92/8
Jojeisuen)
urew
‘ONS fepZ2
LeL 62/ 92/8 Wi
- uni Aep g'222 - _ il uni Aep ¢g .
o8( AON 190 deg Bny ne unp Rey 1dy [ eN ge uep
‘L LINN

%688 :10}0ed Ayoede) uopels

g9 INJIWHOVLLY sujjaw|] @oueBULIOMad UONEIS dpIaA Ojed 6002




