
Washington City Power Board
Regular Meeting Agenda

June 4, 2024

PUBLIC NOTICE is hereby given that the Washington City Power Board will hold a Public
Electronic Regular Meeting on Tuesday, June 4, 2024 at 5:00 P.M. hosted at the
Washington City Office located at 111 North 100 East, Washington, Utah The meeting
will be broadcast via Youtube Live linked online at https://washingtoncity.org/meetings

1. APPROVAL OF AGENDA

2. APPROVAL OF MINUTES

a. Approval of the minutes from 05/07/2024.

3. NEW BUSINESS

a. Recommendation to the City Council to accept the 2024 Draft Capital
Facilities Plan (CFP) Update - Rick Hansen

b. 2024 Draft Impact Fee Facilities Plan (IFFP) Update - Rick Hansen

4. REGULAR BUSINESS

a. Operations Report & Generation Update. Power Director Rick Hansen

5. UAMPS REPORT

6. ADJOURNMENT

POSTED this 30th day of May, 2024
Rachel Hess, Administrative Assistant

In accordance with the Americans with Disabilities Act, Washington City will make reasonable
accommodations to participate in the meeting. Requests for assistance can be made by calling

the City Recorder at 656-6308 at least 24 hours in advance of the meeting to be held.

https://washingtoncity.org/government/meetings-notices
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INTRODUCTION AND SUMMARY 
 

 
Intermountain Consumer Professional Engineers (“ICPE”) has prepared this electrical system study and Capital 
Facilities Plan (“CFP”) update at the request of Washington City.  This plan updates the 2019 plan previously 
prepared for the Washington Electrical system.  The intent of the plan is to anticipate future demand for electricity 
and evaluate the capacity of the City’s electrical system to supply it. Improvements to the system are proposed to 
ensure that capacity is in place to supply power to customers when needed.  Where appropriate, improvements to 
safety, reliability, and efficiency of the electric system are recommended.  This report has been prepared to provide 
Washington City information for budgeting and planning purposes.  Detailed design work is not included as part of 
this study.  
 
The general findings and recommendations of the CFP update are presented in the proposed improvements section 
of this report.  The proposed improvements section lists major projects that are proposed in the plan, the general 
estimated timeframe when these projects should be completed, and the estimated cost of the projects in 2023 dollars. 
The actual timeframe may be sooner or later depending on load growth experienced in each area. 
 
System Model and Assumptions 
 
This CFP contains results of load flow analysis of the Washington City electrical system. The system load flows 
provide insight on substation transformer loading, distribution circuit loading, and system voltage drop. The study 
includes analyzing N-1 outage conditions. An N-1 outage condition is the loss of a major system component such as 
loss of a substation transformer or loss of a main line section. The existing substations that were studied include 
Staheli, Main Street, Coral Canyon, Buena Vista, Sienna Hills, and Parkway. Seventeen existing 12.47 kV circuits 
were studied. The CFP proposes changes to circuit boundaries, the addition of one new substation and the addition 
of four new circuits. 
 
To perform load flow analysis a system computer model was developed.  System model development and analysis 
were performed on Paladin DesignBase 4.0 software.  System modeling data was developed from data provided by 
Washington City. System load was modeled based on 2022 peak values since they were available at the time. The 
actual 2023 peak value is close to the projected 2023 peak value. Circuit models are based on the assumption that 
provided circuit maps and data (conductor sizes, circuit configurations, line lengths, etc.) are reflective of actual 
field conditions. 
 
Service Area 
 
This study considers the electrical load growth within the Washington City Power service area.  Washington City 
Power serves the area north of the Virgin River and within the Washington City limits.  The north side of the I-15 
Freeway corridor is also served by Washington City Power. The Tortoise Habitat area provides the northern and 
western boundaries to this portion of the service area.  The plan does not provide any information or evaluation for 
the loads on the south side of the Virgin River which is served by Dixie Escalante Electric.   
 
Substation and Distribution 
 
Approximately 32 MW of new load is projected over the next ten years in Washington City. Main Street circuits 
will be heavily impacted since the area currently served by Main Street is projected to grow by 12.3 MW. A 
significant load for Main Street circuits is expected to occur in the area surrounding I-15 Exit 13 and in the Solente 
area lands. Additionally, Sienna Hills circuits will need to feed several projects for apartment buildings and hotels 
that are currently in the planning and construction stages. Without upgrades, the Main Street circuit 202 and Main 
Street transformer T2 will become overloaded. It is proposed to add a new Grapevine Substation. Three new circuits 
for the Grapevine substation are proposed. It is proposed to add a third circuit to the Parkway substation to help feed 
some of the Solente Area.  
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Approximately 12.9 MW of load is projected for the Solente area lands. A new Grapevine substation, as described 
above, will help serve this load. Additionally, Parkway circuits will also help serve the new load in this area. Several 
new distribution lines will be required in the Solente area lands. Three new lines are proposed to be built by 
Washington City to tie the Solente area lands into existing circuits. The rest of the new lines in the Solente area are 
proposed to be built by developers as the area is developed. 
 
During N-1 contingencies such as loss of a substation transformer, recloser, or main line segment it becomes 
necessary to be able to back up circuits with adjacent circuits. In some cases system upgrades are necessary to help 
with N-1 conditions. These projects are shown in the proposed improvements table. 
 
There are three mobile home parks that have aging electrical systems. The electrical systems for these mobile home 
parks consist of old direct buried cable. There are a significant number of outages due to the old direct buried cable 
and other aging electrical components. It is proposed to rebuild the electrical systems in these mobile home parks 
over the next several years. The three mobile home parks that need the electrical system rebuild are Cherokee 
Springs, Kings Row, and Winter Haven. The new electrical system in these mobile home parks will include new 
cable in conduit, new vaults, new secondary boxes, and new transformers. Half of the electrical system for Kings 
Row has already been updated. 
 
The original downtown portion of the system is generally served by overhead distribution lines.  While several lines 
have been rebuilt in the past several years, a large portion of the overhead system is over 30 years old and is 
reaching the end of its useful life.  In addition to the various projects listed in this study, the City should budget as 
part of its annual system maintenance to replace aging poles, wire, secondaries & transformers on an ongoing basis.  
This will apply to both three phase and single phase lines.  Pole testing and line inspections should be used to 
identify the system components that need to be replaced and to prioritize the needed replacements.  By replacing 
portions of the system each year, it will help level the annual maintenance costs and improve overall system 
reliability. 
 
Transmission 
 
It is proposed to install Grapevine substation by approximately 2025. Significant load is expected to occur in the 
area surrounding I-15 Exit 13 and in the Solente area lands. The new substation will be required to serve this load. A 
new 69 kV transmission line will be required to feed Grapevine substation. It is also proposed to install a new 69 kV 
tie line from the intersection at Main St. and Parkway that feeds the Parkway Substation to the new line feeding 
Grapevine substation. This will create a 69 kV loop so that both substations can be fed from more than one location 
in the event of a line outage or for system maintenance.  This versatility will enhance the City’s ability to operate the 
electrical system and will improve service reliability to City customers. 
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SYSTEM LOAD HISTORY AND FORECAST 
 
 
Management of an electric utility system requires careful planning. Load forecasts are essential to planning. New 
facilities must be designed, ordered, and installed in time to meet the needs of new residences and businesses; power 
resource contracts must be in place to supply growing demand at the most economical rate. In addition, budgetary 
estimates for new facilities need to be created for both short-term and long range financial planning. 
 
Load History 
 
Load history is the obvious indicator of what load to expect in the future. During the eighties, Washington City load 
growth was low (due to the introduction of natural gas) but began growing at about an average of 5% per year from 
1987 to 1991.  From 1992 until 2007, the rate of growth was very high, averaging just over 12% per year. 
 
During the economic downturn that started in 2007 load growth was almost eliminated for the period of 2007 to 
2011. Load growth in the years from 2011 to 2012 was over 8%. Growth slowed again for 2013 and 2014. Growth 
for most years since then has been strong. The average annual growth rate for the last ten years was 5% per year and 
the average annual growth rate for the last five years was 6% per year.  
 
Load Forecast 
 
It is anticipated that the system load will continue to grow for the CFP timeframe. Washington City is projected to 
grow by 15 MW over the next five years and another 17 MW in the five years after that. The area with the largest 
expected growth over the next five years is land near I-15 Exit 13. This land is mostly open space at the moment but 
is expected to fill in over the next five years. Growth in this area will mainly be commercial. The area with the 
largest expected growth between five years and ten years is the Solente area lands. Growth in this area will mainly 
be housing.  
 
Historical city load is listed in Table 1 and shown graphically in Graph 1. City forecast load data for Washington 
City is listed in Table 2 and shown graphically in Graph 2. Table 3 contains projected Washington City circuit and 
substation loads based on the existing electrical system with no system upgrades. As can be seen from the table, 
Main Street T2 transformer and Main Street circuit 202 will become over loaded if no system upgrades occur. Table 
4 contains projected Washington City load circuit and substation loads if proposed upgrades are installed. Load 
growth has been based on a list of future proposed loads (provided by Washington City) which are expected to 
occur. These include known projects that are in the planning and construction stages as well as general load growth 
that is expected to occur in certain areas of the city. ICPE developed projected load values for each of the proposed 
loads which are shown in Table 5. Proposed load increases by circuit are shown in Table 6. The project loads in 
Table 6 are extended beyond 10 years to achieve a 10 year 5% load growth rate. 
 
In planning for additions to Washington City’s electrical system, summer peak loads are used.  Washington City’s 
load has been summer peaking since 1994. Loading of all system equipment, such as transformers and lines, is more 
critical in summer due to the higher ambient temperatures. 
 
Many factors may cause variation in the annual kilowatt peak including weather, construction schedules of 
developers and businesses, annexations, and factors affecting the general economy of the region.  The short-term 
forecasts are most reliable.  Longer-term forecasts need to be periodically updated based on current information and 
forecast trends.  Load forecasts should be reviewed, evaluated and compared to actual load levels at the end of each 
peak loading season. 
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Rooftop Solar 
 
The peak system load happens around 6:00 PM which would include solar generation since it is before the sun starts 
to set. The peak at 10:00 PM (which would not have solar generation) is 90% of the peak at 6:00 PM so solar does 
not appear to have a large impact on load magnitude. The metered data of the peak system load used in the study is 
net actual peak, so it already includes the benefit of the solar panels on the system. The impact of solar panel 
generation on the system is minimal at peak load and can be detrimental to the system during bad weather when 
solar production is low since conventional generation will need to be used to make up the difference. There are 
existing rooftop solar panels on the system which have solar generation between 1.5-2 MW. 
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Table 1 

     

WASHINGTON CITY 
ELECTRICAL LOAD HISTORY 

     

  

 

  

 
 
 

Year Summer % Growth Winter % Growth
Peak (Summer) Peak (Winter)

1987 3,639 6,498
1988 3,840 5.52% 6,146 -5.42%
1989 4,360 13.54% 6,851 11.47%
1990 4,514 3.53% 6,520 -4.83%
1991 4,433 -1.79% 6,500 -0.31%
1992 5,121 15.52% 5,616 -13.60%
1993 5,615 9.65% 6,083 8.32%
1994 6,514 16.01% 6,268 3.04%
1995 6,984 7.22% 6,376 1.72%
1996 8,112 16.15% 6,436 0.94%
1997 8,590 5.89% 6,665 3.56%
1998 9,883 15.05% 6,410 -3.83%
1999 10,646 7.72% 7,154 11.61%
2000 11,956 12.31% 6,976 -2.49%
2001 14,490 21.19% 8,144 16.74%
2002 15,638 7.92% 8,930 9.65%
2003 17,782 13.71% 8,714 -2.42%
2004 19,840 11.57% 9,716 11.50%
2005 23,971 20.82% 11,302 16.32%
2006 25,093 4.68% 12,966 14.72%
2007 28,542 13.74% 14,854 14.56%
2008 27,852 -2.42% 15,216 2.44%
2009 28,176 1.16% 14,374 -5.53%
2010 29,005 2.94% 14,731 2.48%
2011 29,035 0.10% 14,332 -2.71%
2012 31,518 8.55% 15,332 6.98%
2013 32,117 1.90% 16,614 8.36%
2014 31,714 -1.25% 15,377 -7.45%
2015 34,025 7.29% 14,893 -3.15%
2016 36,134 6.20% 14,945 0.35%
2017 37,943 5.01% 14,906 -0.26%
2018 38,494 1.45% 16,183 8.57%
2019 40,414 4.99% 16,770 3.63%
2020 45,665 12.99% 17,890 6.68%
2021 51,708 13.23% 18,440 3.07%
2022 51,028 -1.32% 18,990 2.98%
2023 52,511 2.91%

PEAK kW
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Table 2 

     
WASHINGTON CITY DEMAND PROJECTION 

 

  

Year Historical Projected
1990 4,514
1991 4,433
1992 5,121
1993 5,615
1994 6,514
1995 6,984
1996 8,112
1997 8,590
1998 9,883
1999 10,646
2000 11,956
2001 14,490
2002 15,638
2003 17,782
2004 19,840
2005 23,971
2006 25,093
2007 28,542
2008 27,852
2009 28,176
2010 29,005
2011 29,035
2012 31,518
2013 32,117
2014 31,714
2015 34,025
2016 36,134
2017 37,943
2018 38,494
2019 40,414
2020 45,665
2021 51,708
2022 51,028
2023 52,511 52,511
2024 54,882
2025 58,449
2026 62,230
2027 66,073
2028 69,996
2029 73,921
2030 77,355
2031 80,345
2032 83,279

PEAK kW



 

Intermountain Consumer Professional Engineers, Inc. 
Washington City – Capital Facilities Plan Electrical 2023 Page 8  
 
 
 

 
  



6SSUR[B LUDQVIRUPHUr LUDQVIRUPHUr
ERZHU 4DVHrYDWLQJ LRSrYDWLQJ

jXEVWDWLRQ 7LUFXLW #DFWRU N96 N96
6PSV N96 6PSV N96 6PSV N96 6PSV N96 6PSV N96 6PSV N96 6PSV N96 6PSV N96 6PSV N96 6PSV N96 6PSV N96

0DLQi6WUHHW
iti itk gPSCt iii gPutc iiu gPubC iiu gPucS iiC gPukF iic gPbgc iiF gPbbb igt gPbFC igg gPCgb igS gPCCu igb gPCkC
itg Fk iPkSi ki iPkct kS gPttk ku gPtgS kb gPtuu kC gPtCF kc gPtki kF gPigg itt gPibu iti gPiFC itg gPgiS

LUDQVr.irLRWDO ikk uPgkg gtS uPScc gtc uPuCb gtF uPukC git uPbui giS uPbkC gib uPCuC giF uPctF ggi uPcck ggb uPFbt ggc uPktk kk itPttt iuPutt

gti iSi gPFgk iSu gPFFC iSC gPkuS iSc gPkCu iSF gPkck iut SPtiu iui SPtuF iuS SPtFi iub SPigc iuc SPicu iuk SPggg
gtg ibu SPSgi ibc SPSFc iCC SPbFc gSg bPttc gkF CPugC SCS cPFuC ugk kPgCb ukb itPCFu bCt igPitu CSS iSPCcS ctC ibPguS

LUDQVr.grLRWDO gFb CPibt gkt CPgcS Stg CPbSi SCk cPkci uSb kPutb btS itPFCt bct igPSiS CSc iSPcCC ctb ibPgSi cFt iCPFuF Fbb iFPuCb kk itPttt iuPutt

WDLQrjWUHHWrLRWDO uFS itPuug ukS itPCbt btk itPkkC bcc igPuCc CuC iSPkuC ciC ibPubC cFb iCPkbk Fbb iFPucu kgC gtPtit ittb giPCkF itFg gSPScS gtPttt gFPFtt
6WDKHOL

Sti igg gPCgk igu gPCFg igc gPcSb igc gPcuC igF gPcCt igk gPckS iSi gPFgi iSg gPFbg iSu gPFkb iSC gPkgc iSc gPkCg
Stg kb gPtug itt gPibg iic gPbic iSb gPkgt ibu SPSgS icu SPcCt ikb uPgiu gii uPbbg ggC uPFkt ggk uPkuF gSg bPtiS
StS igC gPcgi igk gPccb iSb gPkgu iug SPtcS ibi SPgCi ibc SPSku iCS SPbgc icg SPcib icb SPcci icF SPFuc iFg SPkgu

jWDKHOLrLRWDO Sug cPSkg Sbg cPCtk Sck FPicc utb FPcut uSS kPSub uCi kPkuc uFk itPbCg bib iiPiik bSb iiPbbb buS iiPcgi bbi iiPFkF kk igPttt ggPutt
jRUDOijDQ\RQ

uti ggt uPcuk ggu uPFuu gSt uPkCt gSb bPtcc gut bPikS guC bPSit gbc bPbuS gCc bPccC gcS bPFkg gcF CPttk gFg CPtkk
utg giS uPCtc giF uPCkk ggF uPkgC guu bPgCC gCb bPcgk gkt CPgCt SiF CPFCi SuC cPuCS SCi cPcFk SCc cPkSu SCc cPkSu

7RUDOr7DQ\RQrLRWDO uSS kPSbC uug kPbuS ubF kPFFc uck itPSuS btC itPkgS bSC iiPbct bcu igPutu CiS iSPgSk CSS iSPCFi CuC iSPkuS Cbt iuPtSS kS igPttt ggPutt
RXHQDi9LVWD

bti uS kgC uc iPtiC bu iPiCC Ct iPgkC CC iPuSC ct iPbiC ci iPbSS cg iPbbt cS iPbcS cu iPbkC cb iPCgt
btg icg SPctC icb SPcFt ick SPFbC ick SPFcb iFt SPFku iFg SPkui iFu SPkFi iFc uPtut iki uPigi iku uPiFS ikc uPguC
btS iSC gPkSS iSk gPkkg iCb SPbbF ick SPFcu iFg SPkut iFb uPttC ikg uPiSF ikF uPgct gtu uPutg gtc uPuCF git uPbSb

4XHQDr9LVWDrLRWDO Sbt cPbCb SCi cPcFF Skc FPbck uik kPtub ugk kPgct uSF kPuCS uuc kPCbi ubC kPFbk uCc itPtkb ucu itPguc uFg itPuti kc igPttt ggPutt
6LHQQDi-LOOV

Cti iii gPutt iiS gPuuF iiC gPukc iiC gPbig iic gPbgb iiF gPbbb igt gPbFS igi gPCiu igS gPCbS igb gPCkS igc gPcSu
Ctg iuF SPgti ibi SPgCb ict SPCct iFc uPtut gtu uPuit ggc uPktt gbt bPSkt gcg bPFFt gFk CPgbt Sti CPbtt SiS CPcbt
CtS iuF SPgti ibt SPguC iCb SPbbC icF SPFbi gtg uPSct ggb uPFbc guc bPSSi gCF bPckF gkt CPgCb Sig CPcSg SSS cPikk

jLHQQDrMLOOVrLRWDO utF FPFtS uib FPkCt ubt kPcgu uFg itPutS bgS iiPStb bct igPSig CiC iSPStu CCg iuPgkg ctg ibPiCk cSc ibPkgb ccg iCPCFS kF igPttt ggPutt
3DUNZD\

cti gSk bPiCC guu bPgCk guC bPSgg guc bPSgb guk bPScF gbg bPuug gbb bPukc gbc bPbbc gCt bPCgu gCu bPctF gCc bPccc
ctS icu SPcbt icc SPFgb iFi SPktg iFi SPkiS iFS SPkbS iFb uPttt iFc uPtuF iFk uPtkS ikg uPiug ikb uPgtu ikc uPgbu

EDUNZD\rLRWDO uiS FPkiC ugi kPtkb ugc kPggu ugF kPgSF uSg kPSSi uSc kPuug uug kPbub uuc kPCbt ubg kPcCC ubk kPkig uCu itPtSi kc igPttt ggPutt
LRWDOrH96 gPuSt bgPucS gPuFu bSPCuu gPCgt bCPbFC gPcFk CtPgSC gPkCk CuPiik SPibc CFPikt SPSbS cgPugb SPbuF cCPCSS SPcic FtPgcC SPFCu FSPuuc uPtti FCPuik
LRWDOrH: biPtgC bgPiCC bbPtSu bFPCtc CgPutC CCPSFC ctPbik cuPCgu cFPikg FiPStb FuPgSi FtPttt iutPFtt

lURZWKrEHUFHQWDJH ga ba Ca Ca Ca Ca Ca ba ua ua

8[FHHGVrFtarRIr4DVHrLUDQVIRUPHUrH96rYDWLQJrRUrFtar7LUFXLWrYDWLQJ
8[FHHGVr4DVHrLUDQVIRUPHUrH96rYDWLQJ

8[FHHGVrFtarRIrLRSrLUDQVIRUPHUrH96rYDWLQJrRUrittar7LUFXLWrYDWLQJ

LUDQVr.i

LUDQVr.i

LUDQVr.g

LUDQVr.i

LUDQVr.i

LUDQVr.i

LUDQVr.i

7FR/diw
:F6-x10721ijx7<

68R67F7x21i/2Fci225djF67
3URMHFWHGi/RDGVikHkkukHwk

d[LVWLQJi6\VWHP

gtgg

<86Y
EURMHFWHGrKRDGrwrN:

gtgS gtgu gtgb gtgC gtgc gtgF gtgk gtSt gtSi gtSg



6SSUR[B UUDQVIRUPHUr UUDQVIRUPHUr
%RZHU 4DVHrEDWLQJ URSrEDWLQJ

/XEVWDWLRQ 7LUFXLW #DFWRU NN6 NN6
6PSV NN6 6PSV NN6 6PSV NN6 6PSV NN6 6PSV NN6 6PSV NN6 6PSV NN6 6PSV NN6 6PSV NN6 6PSV NN6 6PSV NN6

6DLQi6WUHHW
iti itk gPSCt iii gPutc iiu gPubC iiu gPuCF iib gPukS iic gPbic iiF gPbbb igt gPbku igg gPCub igu gPCcg igb gPCkk
itg Fk iPkSi ki iPkct kS gPttk ku gPtgk kb gPtbt kC gPtcg kc gPitS kk gPiSb iti gPicF itg gPgit itS gPgSg

UUDQVr.irURWDO ikk uPgkg gtS uPScc gtc uPuCb gtF uPukc git uPbug giS uPbkt giC uPCbk gik uPcgF ggS uPFgS ggC uPFFg ggF uPkSi kk itPttt iuPutt

gti iSi gPFgk iSu gPFFC iSC gPkuS iSF gPkcS iSk SPttg iui SPtuc iuS SPtFu iub SPiSt iuF SPikS ibt SPgui ibg SPgcC
gtg ibu SPSgi ibc SPSFc iCC SPbFc ibc SPSFc ibF SPugi iCi SPucS iCS SPbiu iCb SPbCc iCF SPCgi ict SPCcb icg SPcib

UUDQVr.grURWDO gFb CPibt gkt CPgcS Stg CPbSi gku CPSCt gkc CPugu Stg CPbgt StC CPbkF Sit CPCkc Sib CPFiS Sgt CPkiC Sgu CPkkg kk itPttt iuPutt

GDLQr/WUHHWrURWDO uFS itPuug ukS itPCbt btk itPkkC btS itPFbc btF itPkCC biu iiPiit bgi iiPgbc bgk iiPugC bSk iiPCSC buC iiPckF bbg iiPkgS gtPttt gFPFtt
6WDKHOL

Sti igg gPCgk igu gPCFg igc gPcSb igF gPcCS igk gPckt iSi gPFSg iSS gPFCC iSb gPkgC iSF gPkFb iut SPtSt iug SPtCS
Stg kb gPtug itt gPibg iic gPbic iSb gPkgt ibu SPSgS icu SPcCt ikb uPgiu gii uPbbg ggC uPFkt gSt uPkCS gSg bPtig
StS igC gPcgi igk gPccb iSb gPkgu iug SPtcS ibi SPgCi ibc SPSku iCS SPbgc icg SPcib icb SPcci icC SPFtk icF SPFuc

/WDKHOLrURWDO Sug cPSkg Sbg cPCtk Sck FPicc utb FPcbC uSu kPScb uCg kPkFC uki itPCtc biF iiPikS bSk iiPCub buC iiPFti bbg iiPkgg kk igPttt ggPutt
URUDOiUDQ\RQ

uti ggt uPcuk ggu uPFuu ggk uPkui gSi uPkkt gSS bPtut gSc bPiiC gSk bPicg guS bPgbt gub bPStg guF bPSbb gbt bPutk
utg giS uPCtc giF uPCkk ggF uPkgC guu bPgCC gCb bPcgk gkt CPgCt SiF CPFCi SuC cPuCS SCi cPcFk SCc cPkSu SCc cPkSu

7RUDOr7DQ\RQrURWDO uSS kPSbC uug kPbuS ubc kPFCc ucb itPgbC ukk itPcCk bgc iiPScb bbc igPtSS bFk igPcig CtC iSPtki Cib iSPgFk CiF iSPSuS kS igPttt ggPutt
YXHQDi9LVWD

bti uS kgC uc iPtiC bu iPiCC Ct iPgkC CC iPuSC ct iPbiC ci iPbSk cS iPbct cu iPCti cb iPCgb cc iPCbc
btg icg SPctC icb SPcFt ick SPFbC iFt SPFku iFi SPkiu iFu SPkcg iFC uPtig iFk uPtcg ikt uPiiS ikg uPibu iku uPikC
btS iSC gPkSS iSk gPkkg iCb SPbbF ick SPFcu iFg SPkut iFb uPttC ikg uPiSF ikF uPgct gtu uPutg gtC uPuuC gtF uPukt

4XHQDrNLVWDrURWDO Sbt cPbCb SCi cPcFF Skc FPbck ugt kPtCu uSt kPgFk uut kPuku uuk kPCFk ubk kPkig uCF itPiiC ucS itPggb uck itPSuS kc igPttt ggPutt
6LHQQDi2LOOV

Cti iii gPutt iiS gPuuF iiC gPukc iic gPbgb iiF gPbbt igt gPbFF igi gPCik igu gPCcg igC gPcgb igc gPcbg iSt gPFtc
Ctg iuF SPgti ibi SPgCb ict SPCct ict SPCct icg SPctc icu SPcCS icC SPFtt ick SPFbc iFg SPkSu iFu SPkcu iFC uPtgi
CtS iuF SPgti ibt SPguC iCb SPbbC icF SPFbi gtg uPSct ggb uPFbc guc bPSSi gCF bPckF gkt CPgCb Sig CPcSg SSS cPikk

/LHQQDrMLOOVrURWDO utF FPFtS uib FPkCt ubt kPcgu uCb itPtuC ukg itPCgc bik iiPgtc buu iiPcbt bci igPSgc bkF igPkgu CgS iSPubF Cuk iuPtgF kF igPttt ggPutt
9DUNZD\

cti gSk bPiCC guu bPgCk guC bPSgg guc bPSSS guF bPSbk gbi bPuiS gbS bPuCc gbc bPbuk gbk bPCtb gCg bPCCi gCb bPcic
ctg Sc Fit ct iPbik itS gPggk iSC gPkSk iCk SPCuk gtg uPSbF gSF bPiuS gcu bPkgF
ctS icu SPcbt icc SPFgb iFi SPktg iFg SPkgb iFS SPkub iFu SPkFu iFC uPtgu iFk uPtFu iki uPigb ikS uPiCc ikb uPgtF

%DUNZD\rURWDO uiS FPkiC ugi kPtkb ugc kPggu uCC itPtCF bti itPFgu bSF iiPCgC bcC igPuSt Cib iSPgFg Cbg iuPtFF CkS iuPkct cSu ibPFbS kc igPttt ggPutt
dUDSHYLQH

Fti Sc Fit ct iPbik itS gPggk iSC gPkSk iCk SPCuk gtg uPSbF gSF bPiuS gcu bPkgF
Ftg ic Sct Su cut bc iPgSt Ft iPcgt itg gPgit iik gPbFt iSi gPFSt iuS SPtFt
FtSe

lUDSHYLQHrURWDO bb iPiFt itb gPgbk iCt SPubk giC uPCbk gci bPFbk Sgi CPkSF SCk cPkcS uic kPttF kC igPttt ggPutt
URWDOrHN6 gPuSt bgPucS gPuFu bSPCuu gPCik bCPbCC gPcFk CtPggc gPkCF CuPitk SPiCt CFPgbF SPSbS cgPugb SPbbg cCPcit SPcgu FtPuSk SPFCc FSPbiu uPtti FCPuik kgPttt iCSPgtt

biPtgC bgPiCC bbPtiC bFPbFF CgPScF CCPugc ctPukt cuPCCF cFPSiS FiPSgi FuPiCk
lURZWKr%HUFHQWDJH ga ba Ca Ca Ca Ca Ca ba ua ua

9URMHFWV

B

itBrCkNNr*LQHr8[WHQVLRQrZRrdQGHUEXLOG

FBrvHZrlUDSHYLQHr/XVEWDWLRQ
kBrCkNNr*LQHr8[WHQVLRQrZRr7LUFXLWrFtg

iiBrvHZr7LUFXLWrFtS
igBr7LUFXLWrFtSr8[WHQVLRQrf4\r5HYHORSHUVm

iSBr7LUFXLWrFtSrWRr7LUFXLWrutgrULH
iuBr7LUFXLWrutgr8[WHQVLRQrf4\r5HYHORSHUVm

ibBr8DVWr(HOOr*LQHrdSJUDGH
iCBr(HVWr(HOOr*LQHrdSJUDGH

icBr7LUFXLWritgrWRr7LUFXLWrCtSrULH
iFBr7LUFXLWrStgrWRr7LUFXLWrStSrULH

ikBr7LUFXLWrStgrWRr7LUFXLWrStirULHrf4\r5HYHORSHUVm

UUDQVr.i

UUDQVr.g

UUDQVr.i

UUDQVr.i

UUDQVr.i

UUDQVr.i

UUDQVr.i

UUDQVr.i

URWDOrH(

elUDSHYLQHrFtSr7LUFXLWrLVrDrSURSRVHGrLPSURYHPHQWrWRrVHUYHrDVrDrEDFNXSrFLUFXLW

8[FHHGVrFtarRIr4DVHrUUDQVIRUPHUrHN6rEDWLQJrRUrFtar7LUFXLWrEDWLQJ
8[FHHGVr4DVHrUUDQVIRUPHUrHN6rEDWLQJ

8[FHHGVrFtarRIrURSrUUDQVIRUPHUrHN6rEDWLQJrRUrittar7LUFXLWrEDWLQJ

)86E

7OY7FiG
:O6205d715iU07<

68Y67O7015i71ODiR15FUO67
9URMHFWHGi7RDGVikHkkukHwk

dUDSHYLQHiOGGLWLRQ

%URMHFWHGr*RDGrwrN(
gtgg gtgS gtgu gtgb gtgC gtgc

kHkk

gtSggtSigtgF gtgk gtSt

kHkjkHkvkHkpkHkGkHkw kHwkkHwPkHwHkHkTkHkc

CBr7LUFXLWrFtir8[WHQVLRQrf4\r5HYHORSHUVm
cBrvHZr/ROHQWHr*LQHVrf4\r5HYHORSHUVm

iBr7KHURNHHr/SULQJVrEHEXLOG
gPrHLQJVrERZrEHEXLOG

SBr(LQWHUrMDYHQrEHEXLOG
uBrvHZr7LUFXLWrctgrf4\r5HYHORSHUVm

bBrvHZr7LUFXLWrFti



EURMHFW 8FUHV hQLWVoSHUo8FUH cohQLWV NmoSHUohQLW Nmo;0CyogRWDO 0XWXUHoORDGoNm 8SSUR[WoHQVWDOOo5DWH

lO-0VRXWK0VWRUDJH c67 O-- 7d- C-CO1C-CF
vKHUU\0PUFKDUGV C6O C7 c 7-c C-Cc1C-CF

TDOFRQ0wWRUDJH0vRQGRV 7.OOc cFl C-CO1C-Cl
wDQG\0vUHHN yc- 7Fc C-CO1C-CF
TA0AHGLFDO 7-- O- C-Cy

R90wHFXUH0wWRUDJH Fc y- C-CO1C-Cd
IHQHYD08SJUDGH Fc y- C-Cy
/KXUVWRQ0mQGXVWULDO 7-- O- C-Cy
bLUNODQG00KRPHV F6d nl c On-
bLUNODQG0LQGXVWULDO 7-6c d 7-- d--

bLUNODQG0FRPPHUFLDO O6c d 7-- d--
bLUNODQG0WRWDO 7.dn- C-CO1C-y-
wXEWRWDO R#dad

wROLV Cyy c 7.7dc C-CO1C-y7
/KH0vOXE 77c FCc Cn- C-Cd1C-y7
/KH0mVOH n7 c Occ C-CO1C-y-
/KH0DLVH 7y- c dc- C-CO1C-Cn

JPDUD0DW0vv O67 7yc c dFc C-Cc1C-y-
wXEWRWDO T#RTl

DHVLGHQFHV 7nO 7.dc- dd- C-CO1C-y-
/HVOD Fc- C-CO1C-Cc

wXEWRWDO M#aMF

ADYHULN CCc n- C-Cy
KLOWRQ0wXLWHV c-- C-- C-CO1C-CF
BULPDYHUD 7-- C-CO1C-Cd

DHVLGHQFH0mQQ c-- C-- C-CO1C-Cd
KRVSLWDO C.c-- 7.c-- C-Cc1C-yC
wXEWRWDO R#FxF

JXWRPDOO 7.C-- C-CO1C-y-
IUDSHYLQH0vURVVLQJ O- C.c-- C-CO1C-y-

wXEWRWDO T#LFF

GHOOD09LVWD0BKDVH0C F6Cl cc- C-CO1C-Cn
UHVHUW0DLGJH Fc C-Cy1C-CO
UHVHUW0DLGJH0C Fc C-CO1C-Cl
KDPLOWRQ0ARWRUV c- yc C-CO
RDXUHO0DLGJH 76Fc O F F On C-Cc1C-CF
/KH0JVK nFc yn- C-CO1C-Cn
wXEWRWDO M#MLa

wWDFNHG0KRPHV Ony O 7.nFC
JOOH\0RRDG0/RZQV Cdd O 7.-dO
TURQW0RRDG0/RZQV 7c- O d--
wLQJOH0TDPLO\ yn c 7nc

DHWDLO0 d 7-- d--
IURFHU\0wWRUH 7 y-- y--
wXEWRWDO a#LTM C-CO1C-yO

RRZ0UHQVLW\ CnO6l O 7.7Fn d F.-FO
AHGLXP0UHQVLW\ FO d OOO c C.CC-

DHVRUW c--
wFKRRO 7C 7 c-- c--
BDUN C767 c c- Cc-

vKXUFK O 7 y-- y--
DHWDLO20vRPPHUFLDO C.---

vHPHWDU\ l6C 7 c- c-
wXEWRWDO O7O67 7.dy7 MR#dxa

gRWDO TR#FdR C-CO1C-yO

m8w7HY9gBYo3Hg<
g84O1ol

MFFo1DVWo8UHD

EURMHFWHGo0XWXUHoORDGVokoORDGog\SH

EURMHFWHGoORDGVoRFRTkRFTa
OB85o0By138wg

3RUDOo3DQ\RQ

5RZQWRZQ

1[LWoMF

1[LWoMT

xFFokoMMFFo1ogHOHJUDSK

gXUQHUogXUIo0DUP

wROHQWH



GLUFXLW 3URMHFW 7RWDOrN:
5356 5357 5358 5359 5351 535y 535, 5363 5364 5365 5366 5367

838 6ROHQWH 833 4p8Uy 4p8Uy 4p8Uy 4p8Uy 4p8Uy 4p8Uy 4p8Uy 4p8Uy 4p8Uy 4p8Uy
838 IRVSLWDO 4g3 4g3 4g3 4g3 4g3 4g3  33  33

535r7RWDO 4rp yr 3 833 4pr4y 4pr4y 4pr4y 4pr4y 4pr4y 4pr4y 4pgUy 4pgUy 4p8Uy 4p8Uy

 38 hr3S6WRUDJHS8QLWV r3 r3 r3 r3
 38 JKHUU\SRUFKDUGV  4ag  4ag r8
 38 vDOFRQS6WRUDJHSJRQGRV 44gaU 44gaU 44gaU 44gaU 44gaU
 38 6DQG\SJUHHN  g  g  g C3
 38 vmSmHGLFDO r3
 38 ABS6HFXUHS6WRUDJH U 48 48
 38 THQHYDS8SJUDGH  3
 38 7KXUVWRQSKQGXVWULDO r3
 38 VLUNODQG 4Uy 4Uy 4Uy 4Uy   h   h   h

635r7RWDO 8hrh 443  UgaU r3 a4 r3 a4 r UaU rg aU   h   h 3 3 3 3

 3 LHOODS9LVWDS 443 443 443 gg gg 443
 3 7KHSMVK  y  y Ch Ch Ch Ch

636r7RWDO yr3 3 4ry 4ry 4hh 4  4  4hh 3 3 3 3 3

734 6ROLV 44Uag 44Uag 44Uag 44Uag 8  8  44Uag 44Uag
r38 MPDUDSDWSJJ UCag UCag 4 g 4 g 4 g 4 g
r38 7KHSJOXE gh gh gh gh 8y 8y
r38 7KHSKVOH rU y4 y4 y4 rU rU rU
r38 7KHSfLVH Ug Ug 4 3 4 3 4 3 4 3

735r7RWDO  8 g 3 88C  r3 rU g 3ag U34ag U34ag  8U 4rgag 3 3 3

g34 mDYHULN y3
g34 ILOWRQS6XLWHV r3 r3 U3 U3
g34 PULPDYHUD  3  3 83 83
g34 fHVLGHQFHSKQQ h3 U3 U3

834r7RWDO gy3 y3 4g3 4 3 4r3 h3 3 3 3 3 3 3 3

g3 7HVOD g33 8g3
g3 fHVLGHQFHV UU UU UU UU 4 8 4 8 4 8

836r7RWDO 4pr43 3 gUU  4U UU UU 4 8 4 8 4 8 3 3 3 3

U38 IDPLOLWRQSmRWRUV  g
U38 MXWRPDOO 483 483 483 8r3 8r3 8r3 483
U38 TUDSYLQHSJURVVLQJ 8g3 8g3 8g3 8g3 8g3 8g3 8g3 8g3 8g3 8g3

935r7RWDO  pC g 3 r3g  C3  C3 ry3 ry3 ry3  C3 8g3 8g3 8g3 3

U3 uHVHUWSfLGJHSPKDVHS4 rg  3
U3 uHVHUWSfLGJHSPKDVHS8 4ga3 4ga3 88ag 4ga3 Cag
U3 ADXUHOSfLGJH 4raC 8yar ray
U3 7XUQHUS7XUISvDUP 8Uray 8Uray rUUay rUUay rUUay rUUay rUUay rUUay rUUay rUUay rUUay

936r7RWDO ry 4ar rga3  3yay 8yraU g4hah rhUah rCrar rUUay rUUay rUUay rUUay rUUay rUUay

GLW\r7RWDO 65k3y7 578 5k616 6k755 6k89y 6k975 6k137 6k969 6k385 5k765 5k5y9 4k,y9 4k169

N:r3HUr<HDU

7IN/Dr9
:I6ds1R721rGs7<

/2IOrF25DGI67
3URMHFWHGr/RDGVr5356W5367

3URMHFWHGrFXWXUHr/RDGVrWrGLUFXLWr/RFDWLRQ
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PROPOSED IMPROVEMENTS 
 
Proposed system improvements are summarized in the following table.  A brief description of each improvement is 
given along with a brief listing of the issues that the improvement helps to solve. The estimated costs are in 2023 
dollars. System maps showing the location for each proposed improvement are in the appendix. Improvements are 
numbered the same in the improvements tables and on the maps. A more detailed explanation of load flow results 
can be found in the Load Flow – Outage Cases section of the report. That section explains what outages were 
studied and what the results were for the outage cases.  
 
 

Proposed System Improvements 
Proposed Improvement Reason/Explanation Estimated 

Timeframe 
Estimated 

Cost 
1. Cherokee Springs 
Rebuild 
 

Improvement: 
 
Rebuild electrical system for Cherokee Springs 
mobile home park. 

2026-2027      $240,000* 
*Cost was 

estimated by 
Washington 

City Issues the improvement helps solve: 
 
The electrical system for Cherokee Springs mobile 
home park is aged directed buried cable. It needs 
to be replaced to improve reliability. There are a 
lot of outages now due to the old direct buried 
cable. 

2. Kings Row Rebuild 
 

Improvement:  
 
Rebuild electrical system for Kings Row mobile 
home park. 

2024-2025     $120,000* 
*Cost was 

estimated by 
Washington 

City  Issues the improvement helps solve: 
 
The electrical system for Kings Row mobile home 
park is aged directed buried cable. It needs to be 
replaced to improve reliability. There are a lot of 
outages now due to the old direct buried cable. 
Half of Kings Row electrical system has been 
rebuilt. 

3. Winter Haven Rebuild 
 

Improvement:  
 
Rebuild electrical system for Winter Haven 
mobile home park.  

2028-2029     $240,000* 
*Cost was 

estimated by 
Washington 

City Issues the improvement helps solve: 
 
The electrical system for Winter Haven mobile 
home park is aged directed buried cable. It needs 
to be replaced to improve reliability. There are a 
lot of outages now due to the old direct buried 
cable. 
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4. New circuit 702 to the 
east as new load is built in 
the Solente area. 
(By Developers) 
 

Improvement: 
 
It is proposed to install new circuit 702 to the east 
as new load is built in that area. 
 

2024-2027 NA 

Issues the improvement helps solve: 
 
Circuit 702 can feed part of Solente area loads.  

5. New Circuit 801 
 
 

Improvement:  
 
Add new circuit 801 to feed Solente area along 
Washington Parkway. New 750 kcmil main feeder 
along Washington Parkway is approximately 
1,800 feet. 
 

2024-2025     $349,624 

 Issues the improvement helps solve: 
 
Solente area loads cannot be fed without adding 
lines to the load area. 

6. Circuit 801 extension. 
(By Developers) 
 
 
 
 
 

Improvement:  
 
Extend circuit 801 to feed new Solente loads and 
new Hospital. New line is approximately 2,000 
feet. 

2024-2025 
 

NA 
 

Issues the improvement helps solve: 
 
Solente area loads cannot be fed without adding 
lines to the load area. 

7. Developer installed 
new lines for Solente Area 
(By Developers) 
 

Improvement:  
 
New lines for Solente area. Lines will be installed 
by the developer as the Solente area develops. 
 

2024-2029 NA 

Issues the improvement helps solve: 
 
Solente loads cannot be fed without adding lines 
to the load area. 

8. New Grapevine 
Substation 

Improvement:  
 
Install new Grapevine single bay substation. 
Recommend putting the substation on 1 acre to 
allow for a future second bay. 

2024-2025 $6,238,646 

Issues the improvement helps solve: 
 
New substation is required due to load growth.  
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9. 69 kV line extension to 
Grapevine w/ 12.47 kV 
Circuit 802 underbuild 

Improvement:  
 
Add new 795 ACSR 69 kV line with 477 ACSR 
12.47 kV underbuild to feed Grapevine. Add new 
69 kV line with underbuild to between Parkway 
and Grapevine. New line is approximately 9,600 
feet. 
 

2024-2025 $1,724,365 

Issues the improvement helps solve: 
 
A new substation is required to load growth. A 69 
kV line to feed it is required. Parkway and 
Grapevine are both radially fed. Adding a 69 kV 
line between them will create a 69 kV loop so that 
the substations can be fed from two directions 
which will improve reliability. Underbuild circuit 
is required as part of Grapevine circuits. 
 

10. 69 kV line extension 
to Grapevine w/ 12.47kV 
underbuild 

Improvement:  
 
Add new 69 kV line with underbuild to between 
Main and Grapevine. Add 12.47 kV underbuild to 
tie into circuit 802.  
New line is approximately 3,100 feet. 
 

2024-2025 $886,660 
 
 

Issues the improvement helps solve: 
 
Creates a loop to feed the Grapevine substation 
from either Parkway or Main. The underbuild 
allows for more options to connect circuit 802.  
 

11. New Circuit 803 Improvement:  
 
Add new underground circuit 803. New line is 
approximately 2,600 feet. 
 

2029-2030 $668,794 
 
 

Issues the improvement helps solve: 
 
New circuit 803 can tie into Sienna Hills circuit 
603.  
 

12. Circuit 803 line 
extension.  
(By Developers) 

Improvement:  
 
Add new underground circuit 803. New line is 
approximately 3,400 feet. 
 

2030-2031 NA 
 

Issues the improvement helps solve: 
 
New circuit 803 can tie into Sienna Hills circuit 
601. 
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13. Circuit 601 (Future 
803) to circuit 402 tie 
cable installation. 

Improvement:  
 
Add underground conductor on circuit (601/803). 
New line is approximately 2,000 feet. 
 

2024-2025 $199,893 
 

Issues the improvement helps solve: 
 
New circuit 803 can tie into Coral Canyon circuit 
402. 
 

14. Circuit 402 line 
extension. 
(By Developers) 

Improvement:  
 
Extend underground circuit 402. New line is 
approximately 1,700 feet. 
 

2030-2031 NA 
 

Issues the improvement helps solve: 
 
Circuit 402 can tie into Main circuit 202. 
 

15. East Well Line 
Upgrade 

Improvement:  
 
Rebuild East Well line from Grapevine Substation 
to the end of the line. Line is approximately 
14,140 feet. 
 

2028-2029      $479,602* 
*Cost was 

estimated by 
Washington 

City  

Issues the improvement helps solve: 
 
Improves reliability of line. 
 

16. West Well Line 
Upgrade 

Improvement:  
 
Rebuild West Well line from HCA boundary to 
the end of line. Line is approximately 9,400 feet. 
 

2026-2027 
 
 

     $351,890* 
*Cost was 

estimated by 
Washington 

City 
 
 

Issues the improvement helps solve: 
 
Improves reliability of line. 
 

17. Circuit 102 to Circuit 
603 tie. 

Improvement:  
 
Add a new underground line from approximately 
600 North 300 E to 800 East Bluff View Drive. 
The new line will be underground 750 kcmil for 
approximately 1,430 feet and overhead 477 ACSR 
for approximately 1,760 feet. 
 

2030-2031 $477,562 
 

Issues the improvement helps solve: 
 
Creates tie to feed circuit 603 from circuit 102. 
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18. Circuit 302 to Circuit 
303 tie. 

Improvement:  
 
Add a new underground 750 kcmil line from 
approximately 200 South 100 East to 200 South 
Bella Vista Drive. New line is approximately 
3,400 feet. 
 
This requires a new underground 750 kcmil lime 
from approximately Ricky Road Telegraph Street 
to Horizons West Road Telegraph Street. New 
line is approximately 650 feet. 
 

2030-2031 $760,484 
 

Issues the improvement helps solve: 
 
Creates tie to feed circuit 603 from circuit 102. 
 

19. Circuit 302 to Circuit 
301 tie. (By Developers) 

Improvement:  
 
Add a new overhead 477 ACSR line to tie circuit 
302 and circuit 301. New line is approximately 
2,800 feet. 
 

2031-2032 
 
 

NA 
 
 

Issues the improvement helps solve: 
 
Creates tie to feed circuit 302 from circuit 301. 
 

  Total Cost 
 

$12,737,520 
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LOAD FLOW – OUTAGE CASES 
 
System load flow studies were performed for the existing system, the system in five years, and the system in ten 
years. To accomplish this load flows were performed for years 2022, 2027, and 2032. The load flow studies were 
utilized to assess line and transformer loading conditions and system voltage conditions. Tables shown in the System 
Load History and Forecast section of the report contain projected Washington City system load and projected circuit 
loads for years that were analyzed.  
 
N-1 loss of substation transformers, reclosers, and lines were considered. Load flows were ran with outages taken 
one at a time. Loads from the equipment that was out of service were transferred to adjacent circuits. In a few outage 
cases, it became apparent that system improvements were necessary. The table below lists the load flow results and 
discusses required system improvements.  Results are based on projected peak (summer) load levels. During winter 
load levels the outages would not have as great of an effect. 
 
The Comments/Results column of the following tables lists ways to restore load during a recloser, line or 
transformer outage. It also discusses proposed solutions if the outage creates problems. In some cases more than one 
option of restoring load could be possible. Washington City may have developed load transfer schemes that differ 
from the ones shown.  
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2022 
Outage Cases Comments/Results 

Base Case 
Houses, apartments, hotels, Strip Mall, Auto Mall, Grape Vine Commercial, 
Signal Peak Health, and Solente are projected to start being built by 2024-2025 
and need to be fed from new circuits. 

Base Case 
Proposed Solutions 

New circuit 801 will feed the north part of circuit 102 including Signal Peak 
Health and new Solente loads. Solente loads will require new lines. See Project 
5. 
 
New circuit 802 will feed part of Solente load. See Project 6. 
 
Circuit 702 will feed part of new Solente load. Solente load will require new 
lines. See Project 4. 

69 kV 

69 kV line out of service: 
  
Most substations can be fed from more than one direction. If one of the substations 
that cannot be fed from another direction loses its 69 kV feed then the substation will 
need to be backed up at the 12.47 kV level. Parkway and Buena Vista are only fed 
from one direction. It is beneficial to get the radial substations on a 69 kV loop. 
Once Grapevine is installed it makes sense add a 69 kV line between Parkway 
and Grapevine. 

69 kV Proposed 
Solutions 

Install new 69kV line to new GrapeVine Substation and extend 69kV line to 
create loop for GrapeVine and Parkway. See Project 9. 
 
This will allow Grapevine and Parkway to be fed from more than one direction. 

Main Street T1  
Outage Conditions 

Main Street T1 line or recloser out of service: 
 
Circuit 101 can be backed up by circuit 301.  
 
Circuit 102 can be backed up by circuit 303. 
Main Street T1 transformer out of service: 
 
Same conditions as above.   

Main Street T1 
Proposed Solutions 

None  

Main Street T2 
Outage Conditions 

Main Street T2 line or recloser out of service: 
 
Circuit 201 can be backed up by circuit 102.  
 
Circuit 202 can be backed up by circuit 703. 
Main Street T2 transformer out of service: 
 
Same conditions as above.   

Main Street T2 
Proposed Solutions 

None 
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2022 
Outage Cases Comments/Results 

Staheli 
Outage Conditions 

Staheli line or recloser out of service: 
 
Circuit 301 can be backed up by circuit 503.  
 
Circuit 302 can be backed up by circuit 503. 
 
Circuit 303 can be backed up by circuit 102. 
Staheli transformer out of service: 
 
Same conditions as above.   

Staheli 
Proposed Solutions 

None 

Coral Canyon 
Outage Conditions 

Coral Canyon line or recloser out of service: 
 
Circuit 401 can be backed up by circuit 601 and circuit 202. Load needs to be shifted 
from circuit 601 to circuit 602. Required switching is complicated and should be 
simplified. 
 
Circuit 402 can be backed up by circuit 601. 
Coral Canyon transformer out of service: 
 
Same conditions as above.   

Coral Canyon 
Proposed Solutions 

Install Grapevine Substation to back up circuit 401 with Grapevine circuit 802. 
Circuit 401 can be backed up but it is a complicated process. See Project 8. 

Buena Vista 
Outage Conditions 

Buena Vista line or recloser out of service: 
 
Circuit 501 can be backed up by circuit 701.  
 
Circuit 502 can be backed up by circuit 201 and 701. 
 
Circuit 503 can be backed up by circuit 301. 
Buena Vista transformer out of service: 
 
Same conditions as above.   

Buena Vista 
Proposed Solutions 

None 
 

Sienna Hills 
Outage Conditions 

Sienna Hills line or recloser out of service: 
 
Circuit 601 can be backed up by circuit 402. 
 
Circuit 602 can be backed up by circuit 202.  
 
Circuit 603 can be backed up by circuit 303. 
Sienna Hills transformer out of service: 
 
Same conditions as above.   

Sienna Hills 
Proposed Solutions 

None 
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2022 
Outage Cases Comments/Results 

Parkway 
Outage Conditions 

Parkway line or recloser out of service: 
 
Circuit 701 can be backed up by circuit 502.  
 
Circuit 703 can be backed up by circuit 201. 
Parkway transformer out of service: 
 
Same conditions as above.   

Parkway 
Proposed Solutions 

None 
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2027  
Outage Cases 
(Includes 2022 Upgrades) 

Comments/Results 

Base Case 

Projected loads will increase by 15 MW between 2023 and 2027. 
 
The 2027 outage cases below assume that Base Case proposed solutions are 
completed. 

Base Case 
Proposed Solutions 

None 

69 kV 
69 kV line out of service: 
  
None 

69 kV Proposed 
Solutions 

None 

Main Street T1  
Outage Conditions 

Main Street T1 line or recloser out of service: 
 
Circuit 101 can be backed up by circuit 301.  
 
Circuit 102 can be backed up by circuit 303. 

Main Street T1  
Outage Conditions 
 

Main Street T1 transformer out of service: 
 
Same conditions as above.   

Main Street T1 
Proposed Solutions 

None  

Main Street T2 
Outage Conditions 

Main Street T2 line or recloser out of service: 
 
Circuit 201 can be backed up by circuit 703.  
 
Circuit 202 can be backed up by circuit 102. 

Main Street T2 
Outage Conditions 
 

Main Street T2 transformer out of service: 
 
Same conditions as above.   

Main Street T2 
Proposed Solutions 

None 

Staheli 
Outage Conditions 

Staheli line or recloser out of service: 
 
Circuit 301 can be backed up by circuit 503. 
 
Circuit 302 can be backed up by circuit 503.  
 
Circuit 303 can be backed up by circuit 102. 

Staheli 
Outage Conditions 
 

Staheli transformer out of service: 
 
Same conditions as above.   

Staheli 
Proposed Solutions 

None 

Coral Canyon 
Outage Conditions 

Coral Canyon line or recloser out of service: 
 
Circuit 401 can be backed up by circuit 802. 
 
Circuit 402 can be backed up by circuit 601. 
 
Transfer some load from circuit 601 to circuit 602. 
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2027  
Outage Cases 
(Includes 2022 Upgrades) 

Comments/Results 

Coral Canyon 
Outage Conditions 
 

Coral Canyon transformer out of service: 
 
Same conditions as above.   

Coral Canyon 
Proposed Solutions 

None 

Buena Vista 
Outage Conditions 

Buena Vista line or recloser out of service: 
 
Circuit 501 can be backed up by circuit 701.  
 
Circuit 502 can be backed up by circuit 201. 
 
Circuit 503 can be backed up by new circuit 301.  

Buena Vista 
Outage Conditions 
 

Buena Vista transformer out of service: 
 
Same conditions as above.  

Buena Vista 
Proposed Solutions 

None 

Sienna Hills 
Outage Conditions 

Sienna Hills line or recloser out of service: 
 
Circuit 601 can be backed up by circuit 402. 
 
Circuit 602 can be backed up by circuit 202.  
 
Circuit 603 can be backed up by circuit 303. 

Sienna Hills 
Outage Conditions 
 

Sienna Hills transformer out of service: 
 
Same conditions as above.  

Sienna Hills 
Proposed Solutions 

 None 

Parkway 
Outage Conditions 

Parkway line or recloser out of service: 
 
Circuit 701 can be backed up by circuit 502.  
 
Circuit 702 can be backed up by circuit 801. 
 
Circuit 703 can be backed up by circuit 201. 

Parkway 
Outage Conditions 

Parkway transformer out of service: 
 
Same conditions as above.   

Parkway 
Proposed Solutions 
 

None 
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2027  
Outage Cases 
(Includes 2022 Upgrades) 

Comments/Results 

Grapevine 
Outage Conditions 
 

Grapevine line or recloser out of service: 
 
Circuit 801 can be backed up by circuit 702.  
 
Circuit 802 can be backed up by circuit 202. 

Grapevine 
Outage Conditions 
 

Grapevine transformer out of service: 
 
Same conditions as above.   

Grapevine 
Proposed Solutions 
 

None 
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2032  
Outage Cases 
(Includes 2027 Upgrades) 

Comments/Results 

Base Case 

Projected loads will increase by 17 MW between 2028 and 2032. 
 
The Sienna Hills transformer is projected to be loaded beyond the 12 MVA 
base rating. 
 
The Parkway transformer is projected to be loaded beyond the 12 MVA base 
rating. 
 
The Coral Canyon transformer is projected to be loaded beyond the 12 MVA 
base rating. 
 
Even though transformer loading is getting high, loads are still able to be 
backed up during N-1 conditions. 

Base Case 
Proposed Solutions 

None 

69 kV 

69 kV line out of service: 
 
None 
  

69 kV Proposed 
Solutions 

None 

Main Street T1  
Outage Conditions 

Main Street T1 line or recloser out of service: 
 
Circuit 101 can be backed up by circuit 301.  
 
Circuit 102 can be backed up by circuit 303. 
Main Street T1 transformer out of service: 
 
Same conditions as above.   

Main Street T1 
Proposed Solutions 

None  

Main Street T2 
Outage Conditions 

Main Street T2 line or recloser out of service: 
 
Circuit 201 can be backed up by circuit 703.  
 
Circuit 202 can be backed up by circuit 102. 
Main Street T2 transformer out of service: 
 
Same conditions as above.   

Main Street T2 
Proposed Solutions 

None 

Staheli 
Outage Conditions 

Staheli line or recloser out of service: 
 
Circuit 301 can be backed up by circuit 101. 
 
Circuit 302 can be backed up by circuit 503.  
 
Circuit 303 can be backed up by circuit 102. 
 



 

Intermountain Consumer Professional Engineers, Inc. 
Washington City – Capital Facilities Plan Electrical 2023 Page 25  
 
 
 

2032  
Outage Cases 
(Includes 2027 Upgrades) 

Comments/Results 

Staheli transformer out of service: 
 
Same conditions as above.   

Staheli 
Proposed Solutions 

None 

Coral Canyon 
Outage Conditions 

Coral Canyon line or recloser out of service: 
 
Circuit 401 can be backed up by circuit 801 and 601. 
 
Circuit 402 cannot be backed up. 
 
Coral Canyon transformer out of service: 
 
Same conditions as above.   

Coral Canyon 
Proposed Solutions 

Add new Grape Vine circuit 803 to back up circuit 402. See Projects 11, 12, and 
13. 
 
Transfer some load from circuit 601 to circuit 602. 

Buena Vista 
Outage Conditions 

Buena Vista line or recloser out of service: 
 
Circuit 501 can be backed up by circuit 701.  
 
Circuit 502 can be backed up by circuit 201. 
 
Circuit 503 can be backed up by circuit 301.  
Buena Vista transformer out of service: 
 
Same conditions as above.   

Buena Vista 
Proposed Solutions 

None 

Sienna Hills 
Outage Conditions 

Sienna Hills line or recloser out of service: 
 
Circuit 601 can be backed up by circuit 402. 
 
Circuit 602 cannot be backed up.  
 
Circuit 603 can be backed up by circuit 202.  

Sienna Hills 
Outage Conditions 
 

Sienna Hills transformer out of service: 
 
 Same conditions as above.   

Sienna Hills 
Proposed Solutions 

Add new Grape Vine circuit 803 to back up circuit 602. See Projects 11 and 12. 

Parkway 
Outage Conditions 

Parkway line or recloser out of service: 
 
Circuit 701 can be backed up by circuit 501 and 502.  
 
Circuit 702 can be backed up by circuit 801. 
 
Circuit 703 can be backed up by circuit 202.  
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2032  
Outage Cases 
(Includes 2027 Upgrades) 

Comments/Results 

Parkway 
Outage Conditions 
 

Parkway transformer out of service: 
 
Same conditions as above.   

Parkway 
Proposed Solutions 

None 

Grapevine 
Outage Conditions 

Grapevine line or recloser out of service: 
 
Circuit 801 can be backed up by circuit 702. 
 
Circuit 802 can be backed up by circuit 202. 

Grapevine 
Outage Conditions 
 

Grapevine transformer out of service: 
 
Same conditions as above.   

Grapevine 
Proposed Solutions 

None 
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EQUIPMENT RATINGS 
 

TABLE 6 
WASHINGTON CITY SUBSTATION EQUIPMENT RATINGS 

 

SUBSTATION TRANSFORMER REGULATOR RECLOSERS 

Main Street 
Trans #1 

10/12.5 MVA @55C(OA/FA) 
14.4 MVA @ 65C (OA/FA) 
67,000 – 12,470Y/7,200 volts 

3-509 kVA (15.3 MVA) Circuit #101: 
Cooper VWE w/ SEL-651RA 
800 Amp Rating 
Circuit #102: 
Cooper VWE w/ SEL-651RA 
800 Amp Rating 

Main Street 
Trans #2 

10/12.5 MVA @55C (OA/FA) 
14.4 MVA @ 65C (OA/FA) 
67,000 – 12,470Y/7,200 volts 

3-509 kVA (15.3 MVA) Circuit #201: 
Cooper VWE w/ SEL-651RA 
800 Amp Rating 
Circuit #202: 
Cooper VWE w/ SEL-651RA 
800 Amp Rating 

Staheli Sub 
Trans #1 

12/16/20 MVA @55C 
(OA/FA/FA) 
22.4 MVA @ 65C (OA/FA/FA) 
67,000 – 12,470Y/7,200 volts 

3-887 kVA (26.6 MVA) Circuit #301: 
G&W Solid Dielectric Sw. 
800 Amp continuous 
Circuit #302: 
G&W Solid Dielectric Sw. 
800 Amp continuous 
Circuit #303: 
G&W Solid Dielectric Sw. 
800 Amp continuous 

Coral Canyon 
Trans #1 

12/16/20 MVA @55C 
(OA/FA/FA) 
22.4 MVA @ 65C (OA/FA/FA) 
67,000 – 12,470Y/7200 volts 

3-887 kVA (26.6 MVA) Circuit #401: 
G&W Solid Dielectric Sw. 
800 Amp continuous 
Circuit #402: 
G&W Solid Dielectric Sw. 
800 Amp continuous 
Circuit #403: 
G&W Solid Dielectric Sw. 
800 Amp continuous 
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SUBSTATION TRANSFORMER REGULATOR RECLOSERS 

Buena Vista 
Trans #1 
 

12/16/20 MVA @55C 
(OA/FA/FA) 
22.4 MVA @ 65C (OA/FA/FA) 
67,000 – 12,470Y/7,200 volts 

3-887 kVA (26.6 MVA) Circuit #501: 
G&W Solid Dielectric Sw. 
800 Amp continuous 
Circuit #502: 
G&W Solid Dielectric Sw. 
800 Amp continuous 
Circuit #503: 
G&W Solid Dielectric Sw. 
800 Amp continuous 

Sienna Hills 
Trans #1 
 

12/16/20 MVA @55C 
(OA/FA/FA) 
22.4 MVA @ 65C (OA/FA/FA) 
67,000 – 12,470Y/7,200 volts 

3-887 kVA (26.6 MVA) Circuit #601: 
G&W Solid Dielectric Sw. 
800 Amp continuous 
Circuit #602: 
G&W Solid Dielectric Sw. 
800 Amp continuous 
Circuit #603: 
G&W Solid Dielectric Sw. 
800 Amp continuous 

Parkway 
Trans #1 
 

12/16/20 MVA @55C 
(OA/FA/FA) 
22.4 MVA @ 65C (OA/FA/FA) 
67,000 – 12,470Y/7,200 volts 

3-889 kVA (26.6 MVA) Circuit #701: 
G&W Solid Dielectric Sw. 
800 Amp continuous 
Circuit #702: 
G&W Solid Dielectric Sw. 
800 Amp continuous 
Circuit #703: 
G&W Solid Dielectric Sw. 
800 Amp continuous 
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TABLE 7 
SUBSTATION CAPACITY RATINGS 

 
    

TOTAL CAPACITY (MVA)(1) 
CAPACITY OF CIRCUITS LEAVING 

  THE SUBSTATION (AMPS) 
   NORMAL   LIMITING      MAXIMUM(2) 

SUBSTATION (BASE) MAXIMUM ELEMENT CIRCUIT CONDUCTOR AMPS 

MAIN STREET 
TRANS #1 

(South Unit) 
10 

14.4 @ 65OC 
OA/FA 

 
Regulators: 

15.3 MVA @ 
65OC 

Transformer 
or regulators 

 
#101 750 AL CN 497 

#102 750 AL CN /  
477 ACSR 497 

 

MAIN STREET 
TRANS #2 

(South Unit) 
10 

14.4 @ 65OC 
OA/FA 

 
Regulators: 

15.3 MVA @ 
65OC 

Transformer 
or regulators 

#201 750 AL CN 497 

#202 750 AL CN 497 

 

STAHELI 
TRANS #1 12 

22.4 @ 65OC 
OA/FA/FA 

 
Regulators: 

26.6 MVA @ 
55OC 

Transformer 

#301 750 AL CN / 
477 ACSR 497 

#302 750 AL CN / 
477 ACSR 497 

#303 750 AL CN / 
4/0 ACSR 340 

CORAL 
CANYON 
TRANS #1 

12 

22.4 @ 65OC 
OA/FA/FA 

 
Regulators: 

26.6 MVA @ 
55OC 

Transformer 

#401 750 AL CN 497 

#402 750 AL CN 
 497 

#403 750 AL CN 497 

BUENA 
VISTA 

TRANS #1 
12 

22.4 @ 65OC 
OA/FA/FA 

 
Regulators: 

26.6 MVA @ 
55OC 

Transformer 

#501 750 AL CN 497 

#502 750 AL CN 
 497 

#503 750 AL CN 497 

SIENNA 
HILLS 

TRANS #1 
12 

22.4 @ 65OC 
OA/FA/FA 

 
Regulators: 

26.6 MVA @ 
55OC 

Transformer 

#601 750 AL CN 497 

#602 750 AL CN 497 

#603 750 AL CN 497 

PARKWAY 
TRANS #1 12 

22.4 @ 65OC 
OA/FA/FA 

 
Regulators: 

26.6 MVA @ 
55OC 

Transformer 

#701 750 AL CN 497 

#702 750 AL CN 497 

#703 750 AL CN 497 
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NOTES: 
(1) Normal capacity of the substation should be exceeded only temporarily for emergencies or maintenance.  The 

normal rating is based on the ability to backup loss of a transformer using another transformer within the 
substation or using adjacent substations and lines.  The maximum capacity is based on transformer forced air 
rating at 65o C rise.  This is the maximum load that should be placed on the substation transformer and should 
be used only when necessary to backup loss of another transformer or system element.  In cold weather, 
maximum rating can be increased in accordance with ANSI Standard C57.92.   For example, if average daily 
temperature is 30o F, the transformer can be loaded to about 120% of the nameplate rating.  However, if the 
average daily temperature is over 100o F, the loading of the transformer should be at or less than the nameplate 
rating for a 65o C rise above ambient.  

(2) Ampacity ratings for overhead lines given are for extreme summer conditions (100o F).  Underground cable 
ampacity ratings given are for earth at 68o F.  Conservative loading of underground three phase circuits is 
recommended where single cables are run in metallic conduits.  Circuit MVA ratings assume 10% imbalance 
of phase currents. 

 
  



 

Intermountain Consumer Professional Engineers, Inc. 
Washington City – Capital Facilities Plan Electrical 2023 Page 31  
 
 
 

TABLE 8 
 

DISTRIBUTION LINE CAPACITY RATINGS(1) 
THREE PHASE 12.47 kV SERVICE 

 

LINE 
CONDUCTOR 

OVERHEAD 
LINES(2)  

(AMPS or MVA) 

UNDERGROUND LINES(2) 
SUMMER 
RATING(3) 

(MVA) 

PLANNING 
RATING(4) 

(MVA) 
3 Conductors 

in 1 Duct 
3 Conductors in 

 3 PVC Ducts 

750 AL CN Cable  497 or 10.7 601 or 12.9 9.8 5.0 

4/0 AL CN Cable  230 or 5.0 268 or 5.8 4.6 2.5 

477 ACSR 670 or 14.4   12.0 7.0 

4/0 ACSR 340 or 7.3   6.0 3.5 

1/0 ACSR 230 or 4.9   4.0 2.5 

2 ACSR 180 or 3.8   3.1 2.0 

6 Copper 120 or 2.5   2.0 1.5 
 
 
NOTES: 
(1)  Thermal overload ratings are listed.  Capacity to supply power over specific lines in the City may be 

restricted by voltage drop or other constraints. 
(2)  Ampacities for underground cable: 194°F conductor, 68°F earth, 75% load factor.  From Okonite 

Engineering data book.  Ampacities for overhead conductor: 77°F air, 167°F conductor, wind 1.4 mph. 
(3)  Summer rating for overhead conductor: 100°F air, 176°F conductor. Wind 1.4 mph.  Underground 

conductor: 3 cables in single direct-buried conduit, 194°F conductor, 68°F earth, 75% load factor. 
(4)  Planning rating is established at approximately 50% loading. 
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APPENDICES 
 

1. System Maps 
2. Cost Estimates 
3. Load Flow Studies 
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BjSN.S%"W"ULQJS0SL"JXOWWRUSQWUX'WXU" B (n tJ9JJ tJ9JJ IBJ/tJJ9JJ IrB/jBj9JJ IrB/jBj9JJ IoF/rBj9JJ
BjSN.SQZLW'KSQWUX'WXU" F (n Be9JJ rF9JJ Io/rFJ9JJ Ij/JrF9jJ IBJ/Jej9JJ IBo/rtj9JJ
BjSN.SL"'ORV"USQWUX'WXU" r (n Be9JJ ot9JJ Ie/otJ9JJ Ij/8oJ9JJ IBc/tFJ9JJ IFo/rJJ9JJ
QWWWL'S$LU"SfRO" o (n t9JJ rF9JJ Io/rFJ9JJ I8/jcJ9JJ Irt/FtJ9JJ IoF/eJJ9JJ
QZLW'KSfOWWzRUP e (n o9JJ Fo9JJ Ir/FoJ9JJ IB/rFJ9JJ Ic/8FJ9JJ IBB/BeJ9JJ
e8SN.SuXVSQXSSRUWSPB2fKWV"R 8 (n e9JJ jo9JJ Ic/F8J9JJ IB/j8j9JJ IBo/rjj9JJ IFB/eoj9JJ
BjSN.SuXVSQXSSRUWSPB2fKWV"RS r (n e9JJ Bt9JJ IF/orJ9JJ IB/jcB9er Io/cBo9tt Ic/Boo9tt

IRWDO E7/9tR9Rl//

8RQFUHWHjdRXQGDWLRQV
e8SN.Ss"Wx"QxSQWUX'WXU" F (n Be rF9JJ Io/rFJ9JJ IBB/Jtt9JJ IFF/Bce9JJ IFe/o8e9JJ
e8SN.SQZLW'KSQWUX'WXU" F (n Be rF9JJ Io/rFJ9JJ IBB/Jtt9JJ IFF/Bce9JJ IFe/o8e9JJ
BjSN.SQZLW'KSQWUX'WXU" o (n t rF9JJ Io/rFJ9JJ Io/rje9JJ IBc/oFo9JJ IFB/coo9JJ
BjSN.SL"'ORV"USQWUX'WXU" r (n t Fo9JJ Ir/FoJ9JJ Io/eFJ9JJ IBr/teJ9JJ IBc/BJJ9JJ
QWWWL'S$LU"SfRO" o (n o Be9JJ IF/BeJ9JJ Ij/ece9JJ IFF/cJo9JJ IFo/teo9JJ
UUWQVzRUP"USfWxSASbRQWWLQP"QW B (n tJ tJ9JJ IBJ/tJJ9JJ IBB8/FtJ9JJ IBB8/FtJ9JJ IBrJ/JtJ9JJ
e8SN.SuU"WN"USfWx B (n t t9JJ IB/JtJ9JJ Ij/JoJ9JJ Ij/JoJ9JJ Ie/BFJ9JJ
bRQWUROSuXLOxLQJSfWx B (n Fo Fo9JJ Ir/FoJ9JJ IFt/t8e9JJ IFt/t8e9JJ IrF/Bre9JJ
f%(2BJSQZLW'KSbRQ'U"W"SuWV"P"QW r (n t Fo9JJ Ir/FoJ9JJ Ij/cJJ9JJ IBc/BJJ9JJ IFJ/roJ9JJ
e8SN.SuXVSQXSSRUWSPB2fKWV"R 8 (n o re9JJ Io/teJ9JJ Io/JrJ9JJ Ire/FcJ9JJ IoB/BrJ9JJ
BjSN.SuXVSQXSSRUWSPB2fKWV"RS r (n o BF9JJ IB/eFJ9JJ Io/eBJ9JJ IBr/trJ9JJ IBj/ojJ9JJ

IRWDO E9.,tR0.l11

8RQWUROjsXLOGLQJ
bRQWUROSuXLOxLQJS2SBoDS[SFJDS2SuOR'NZWOOSU\S" B (n BeJ BeJ9JJ IFB/eJJ9JJ IFJJ/JJJ9JJ IFJJ/JJJ9JJ IFFB/eJJ9JJ
bRQWUROSuXLOxLQJS%"'K9S(TXLSP"QW B 1Q oJ oJ9JJ Ij/oJJ9JJ Irj/JJJ9JJ Irj/JJJ9JJ IoJ/oJJ9JJ
BFjS.sbSuWWW"U\SQ\VW"P B (n tJ tJ9JJ IBJ/tJJ9JJ Irt/jJJ9JJ Irt/jJJ9JJ Io8/rJJ9JJ
bRQWUROSuXLOxLQJSnbSSQ\VW"PV B 1Q tJ tJ9JJ IBJ/tJJ9JJ IFj/JJJ9JJ IFj/JJJ9JJ Irj/tJJ9JJ

IRWDO E96gt,11l11

OXEVWDWLRQjsXVjujkDWHULDO
e8SN.SuXVSASyLWWLQJV B 1Q BFJ BFJ9JJ IBe/FJJ9JJ Ioj/JJJ9JJ Ioj/JJJ9JJ IeB/FJJ9JJ
BjSN.SuXVSASyLWWLQJV B 1Q FoJ FoJ9JJ IrF/oJJ9JJ IeJ/JJJ9JJ IeJ/JJJ9JJ I8F/oJJ9JJ
L"JXOWWRUSu\SWVVSQZLW'K"V r (n o BF9JJ IB/eFJ9JJ Ir/JJJ9JJ I8/JJJ9JJ IBJ/eFJ9JJ
L"'ORV"USu\SWVVSQZLW'K"V Bt (n o cF9JJ I8/cFJ9JJ I8eJ9JJ IBc/FtJ9JJ IFc/JJJ9JJ
L"'ORV"USyXV"xSQZLW'K"V 8 (n o re9JJ Io/teJ9JJ IF/jFJ9JJ IFF/etJ9JJ IFc/joJ9JJ
QWWWLRQS1LJKWQLQJSfURW"'WLRQ B 1Q rF rF9JJ Io/rFJ9JJ It/jJJ9JJ It/jJJ9JJ IBF/tFJ9JJ
e8SN.S1LJKWQLQJSnUU"VW"UV r (n o BF9JJ IB/eFJ9JJ IB/tJJ9JJ Ij/oJJ9JJ Ic/JFJ9JJ
8SN.S1LJKWQLQJSnUU"VW"UV 8 (n F Bt9JJ IF/orJ9JJ ItJJ9JJ Ic/FJJ9JJ I8/erJ9JJ

IRWDO E76/t791l11

OXEVWDWLRQj8RQGXLWjuj8DEOH
eJJS.ROWSbRQxXLWSASbWqO" B 1Q FoJ FoJ9JJ IrF/oJJ9JJ Icj/JJJ9JJ Icj/JJJ9JJ IBJc/oJJ9JJ
BjSN.Se SbRQxXLWS2SBJSzW9SPBjSN.S'WqO"SQRWSLQ'OXx"xR B8 (n J9Jj BeJ9JJ IFB/eJJ9JJ IBrJ9JJ IF/ocJ9JJ IFo/JcJ9JJ
QWWWLRQSQ"UYL'"SPUUWQVzRUP"U/SsLV'RQQ"'W/SbRQxXLW0bWqO"R B 1Q eJ eJ9JJ It/BJJ9JJ Ioj/JJJ9JJ Ioj/JJJ9JJ Ijr/BJJ9JJ

IRWDO E,/6t0g1l11

OXEVWDWLRQj5URXQGLQJ
QWWWLRQS)URXQxS)ULx B 1Q rFJ rFJ9JJ Ior/FJJ9JJ I8J/JJJ9JJ I8J/JJJ9JJ IBrr/FJJ9JJ

IRWDO E,99t711l11

OXEVWDWLRQjOLWHj:RUN
QLW"S$RUNSASuOR'NS$WOOSP(VWLPWW"SSURYLx"xSq\S$WVKLQJWRQSbLW\R IB/BtJ/JJJ9JJ
1WQxSbRVWV IrBe/JJJ9JJ

IRWDO E,t6R.t111l11
kLVFHOODQHRXV
bRQWUW'WRUS%RqLOL]WWLRQ B 1Q J J9JJ IJ9JJ IBF/JJJ9JJ IBF/JJJ9JJ IBF/JJJ9JJ
bRQWUW'WRUSuRQxLQJ B 1Q J J9JJ IJ9JJ It/oJJ9JJ It/oJJ9JJ It/oJJ9JJ
QXqVWWWLRQSU"VWLQJSASbRPPLVVLRQLQJ B 1Q J J9JJ IJ9JJ Ict/JJJ9JJ Ict/JJJ9JJ Ict/JJJ9JJ

IRWDO ER/t611l11

OXEWRWDOV 6t,,1l1 E006t/01l11 E9t,.6t960l//

OXEWRWDOjWDERUjnjkDWHULDO E0t7,0t,R0l//
FTXLSPHQWj tFF cJ E0gt061l11
8RQWLQJHQF\jjp,0qm EgR1tR,1l9/
FQJLQHHULQJ E,g0t111l11

I+IcWjFOIbkcIF E.t79/t.6.l7.
HRW"VN
BS2SyRXQxWWLRQS"VWLPWW"SLVSqWV"xSRQSWK"SVLW"SKWYLQJSJRRxSVRLOS'RQxLWLRQVSZLWKRXWSZWW"U9
FS2SmQ'RPLQJSe8SN.S1LQ"SASBjN.SsLVWULqXWLRQSbLU'XLWVSWU"SQRWSLQ'OXx"x9
rS2S(VWLPWW"SLVSqWV"xSRQSFJFrS'RVWV9S%WUN"WS'RQxLWLRQVSWU"SYROWWLO"SWQxS'WQSKWY"SWSVLJQLzL'WQWSLPSW'WSRQSW'WXWOS'RVWVSWWSWK"SWLP"SRzS'RQVWUX'WLRQ9S
oS2S(VWLPWW"SWVVXP"VSWK"SVXqVWWWLRQSOWQxSLVSRZQ"xSq\SWK"SbLW\SWQxSLQLWLWOSVLW"SJUWxLQJSKWVSq""QS'RPSO"W"x9 S



u()NSs)NLdpNs bpNsShgshpgsbc J0oe0oHoJ SS)VssNS1SRIS1
hg(wsuN vp)L)S6(gSs)NLdpNs
hURMH&WSecSd7LQS)W9SWRSkU7SHYLQHS)XxVW7WLRQSFeSNWSULQHSZ0SuLU&XLWSjHoSyQqHUxXLOq u(bsSpSP)&KHP7WL&SbHVLJQR
bs)ugLhNL(l u(bsSvSPhUHOLPLQ7U\SbHVLJQR
uRPSOHWHSFeSNWSURRSS7ORQJS%7VKLQJWRQSh7UNZ7\ u(bsSuSP6LQ7OSbHVLJQRS1HHM
slkLlssgScSSvHQQ\Sk7U&L7 (NVsgSPl(Sbs)LklR,,,,,,,,,,,

Ss)NLdpN(gcSvHQQ\Sk7U&L7 uVsu8sbcSd7WWSUHYRUVHQ
SSmyplNLNK SSUpv(g SSSSdpNsgLpUSPIR

bs)ugLhNL(l Sl(9 ylLN hsg N(NpU U7xRU hsg N(NpU
ylLN) dsp) ylLN dV PIR ylLN N(NpU u()N

oo3ROHVouo*X\V
SSSSjHDS)WHHOSNU7QVPLVVLRQShROH 1 sp oJ9HH oJ9HH f/oJH9HH ff/oBH9HH ff/oBH9HH fF/JeH9HH
SSSSrBDS)WHHOSNU7QVPLVVLRQShROH oo sp oJ9HH Boj9HH r1/ojH9HH j/BHH9HH 1jr/HHH9HH oBj/ojH9HH
SSSSroDS)WHHOSNU7QVPLVVLRQShROH 1 sp oJ9HH oJ9HH f/oJH9HH oe/rBH9HH oe/rBH9HH fo/eeH9HH
SSSSrHDS)WHHOSNU7QVPLVVLRQShROH 1 sp oJ9HH oJ9HH f/oJH9HH oj/rHH9HH oj/rHH9HH f1/eJH9HH
oo3ROHo7RSoDVVHPEOLHV
SSSSFeSNWShROHSNRSSpVVHPxO\ 1F sp 1B9HH oJH9HH fo/JHH9HH J/jHH9HH rF/jHH9HH 1He/oHH9HH
SSSSFeSNWSpQJOHSNRSSpVVHPxO\ F sp oB9HH 1BH9HH oH/oBH9HH F/HHH9HH fF/HHH9HH BF/oBH9HH
SSSSFeSNWSbH7qHQqSVH7Y\SpQJOHShROHSNRSSpVVHPxO\ J sp fB9HH 1JH9HH 1j/eHH9HH r/oHH9HH oj/jHH9HH Jr/rHH9HH
SSSS1BSNWShROHSNRSSpVVHPxO\ 1F sp f9BH BF9HH r/BFH9HH 1FF9HH o/FBF9HH 1H/o1F9HH
SSSS1BSNWSpQJOHSNRSSpVVHPxO\ F sp r9HH Jo9HH B/FrH9HH oHr9BH 1/oJB9HH F/e1B9HH
SSSS1BSNWSbH7qHQqSVH7Y\SpQJOHShROHSNRSSpVVHPxO\ J sp j9BH fJ9HH J/BeH9HH 1/Je19HB B/eFJ9oH 1H/BBJ9oH
oo2YHUKHDGo3ULPDU\o&RQGXFWRU
SSSSNKUHHShK7VHShULP7U\SuRQqX&WRUSPreBSN&PLOSpu)gRSNU7QV9 1eB1B 6N H9HoH feH9fHH Bo/FeH9BH o9rB Bf/FFF9oB 1HF/fBF9rB
SSSS(hk%S%LUH FrBH 6N H9H1B 1H19oBH 1f/FFj9rB o9BH 1F/jrB9HH fH/BJf9rB
SSSS6LxHUS)SOL&HV 1 sp j9HH j9HHH 1/HjH9HH j/BHH9HH j/BHH9HH e/BjH9HH
SSSSNKUHHShK7VHShULP7U\SuRQqX&WRUSPJrrSN&PLOSpu)gRSbLVW9 oFHoH 6N H9H1B feH9fHH Bo/FeH9BH o9BH FB/HBH9HH 11r/rJH9BH
oo&RQFUHWHo)RXQGDWLRQ
SSSSSjHDS)WHHOSNU7QVPLVVLRQShROH 1 sp fo9HHH fo9HHH J/foH9HH rj/fBJ9Ff rj/fBJ9Ff jo/FrJ9Ff
SSSSSroDS)WHHOSNU7QVPLVVLRQShROH 1 sp fo9HHH fo9HHH J/foH9HH ro/HjF9oF ro/HjF9oF rF/JHF9oF
SSSSSrHDS)WHHOSNU7QVPLVVLRQShROH 1 sp fo9HHH fo9HHH J/foH9HH FB/j1r9je FB/j1r9je rH/1fr9je

SSSS)XxWRW7O o/oJr9jB fHf/JBe9rB reH/B1B9of
pYJ9SU7xRUSg7WH 1fB9HH
SSSS)XxWRW7OSU7xRU IfHf/JBe9rB IfHf/JBe9rB
SSSS)XxWRW7OSd7WHUL7O IreH/B1B9of IreH/B1B9of
SSSS)7OHVSN7[Sd7WHUL7O r9jHM IF1/FFH91e
)XxWRW7OSU7xRU/Sd7WHUL7OSASN7[ I1/1BB/FfB91r

sTXLSPHQWSASNUX&NV 1/Jej9Br 1oB9HHISSS I1jr/foH9jf
uRQWLQJHQ&\S oH9HHM IoFj/FHH9HH
sQJLQHHULQJ r9HHM I11o/jHj9eo

N(NpUSs)NLdpNs I1/roJ/fFJ9eo

lRWHVSASuRPPHQWVc
19SNKHS7xRYHSHVWLP7WHSLVSx7VHqSRQSSUHOLPLQ7U\SLQIRUP7WLRQ9
o9SlRSHQJLQHHULQJSK7VSxHHQS&RQqX&WHq9
f9SsVWLP7WHSLVSx7VHqSRQSoHofS&RVWV9Sd7UNHWS&RQqLWLRQVS7UHSYRO7WLOHS7QqS&7QSK7YHS7SVLJQLIL&7QWSLPS7&WSRQS7&WX7OS&RVWVS7WSWKHSWLPHSRIS&RQVWUX&WLRQ9S
J9SgLJKWSRISZ7\S&RVWVS7UHSQRWSLQ&OXqHqSLQS&RVWSHVWLP7WH9

,167D//D7,216
29(5+(D'



pmy-Sby-w(s-b vs-bSgNbgsNbvc J0oe0oHoJ SSyLbb-S1SRIS1
gNmUbp- GsywyS6mNSby-w(s-b
gURMqxWS1HcSGXqQ3S%LVW3SWRSkU3SqYLQqSyXWVW3WLRQSFeSN%SlLQqSZ0S5Q&qUWXLO& pmvbSsSPyxKqP3WLxSvqVLJQR
vbypNwg-wmh pmvbSGSPgUqOLPLQ3U\SvqVLJQR
pRPSOqWqSFeSN%SlRRSS3ORQJSw21B pmvbSpSP6LQ3OSvqVLJQRS1HHM
bhkwhbbNScSSGqQQ\Sk3UxL3 m-LbNSPhmSvbywkhR88888888888

Sby-w(s-mNcSGqQQ\Sk3UxL3 pLbpdbvcS(3WWSlqYRUVqQ
SS)5sh-w-Q SSlsGmN SSSS(s-bNwslSPIR

vbypNwg-wmh Shm9 5hw- gbN -m-sl l3WRU gbN -m-sl
5hw-y (bsy 5hw- (L PIR 5hw- -m-sl pmy-

oo3ROHVouo*X\V
SSSrBDSyWqqOS-U3QVPLVVLRQSgROq j bs oJ9HH 1eo9HH oB/eoH9HH j/BHH9HH Fj/HHH9HH ef/eoH9HH
SSSFB9BDSyWqqOS-U3QVPLVVLRQSgROq o bs oJ9HH Jj9HH F/JjH9HH oF/oBH9HH Bo/BHH9HH Bj/ejH9HH
oo3ROHo7RSoVVVHPEOLHV
SSSSFeSN%SgROqS-RSSsVVqPWO\ F9B bs 1B9HH er9BH 1f/1Fo9BH J/jHH9HH f1/oHH9HH JJ/fFo9BH
SSSSFeSN%SsQJOqS-RSSsVVqPWO\ J bs oB9HH 1HH9HH 1f/BHH9HH F/HHH9HH oJ/HHH9HH fr/BHH9HH
SSSS1BSN%SgROqS-RSSsVVqPWO\ F9B bs f9BH oo9rB f/Hr19oB 1FF9HH 1/Hre9HH J/1BH9oB
SSSS1BSN%SsQJOqS-RSSsVVqPWO\ J bs B9HH oH9HH o/rHH9HH oHr9BH jfH9HH f/BfH9HH
oo2YHUKHDGo3ULPDU\oHRQGXFWRU
SSSS-KUqqSgK3VqSgULP3U\SpRQ&XxWRUSPreBSNxPLOSspyNRS-U3QV9 1HjeH S6- H9HoH o1r9jHH oe/JHf9HH o9rB oe/eJr9BH Be/fBH9BH
SSSSmgk_S_LUq fBHH 6- H9H1B Bo9BHH r/Hjr9BH o9HH r/HHH9HH 1J/Hjr9BH
SSSS6LWqUSySOLxqV 1 bs j9HH j9HHH 1/HjH9HH j/BHH9HH j/BHH9HH e/BjH9HH
SSSS-KUqqSgK3VqSgULP3U\SpRQ&XxWRUSPJrrSNxPLOSspyNRSvLVW9 1JHHH S6- H9H1B o1H9HHH oj/fBH9HH o9BH fB/HHH9HH Ff/fBH9HH
oo0DMRUo(TXLSPHQW
SSSSFeSN%SkURXSSmSqU3Wq&SyZLWxK o bs FH9HH 1oH9HHH 1F/oHH9HH 1B/HHH9HH fH/HHH9HH JF/oHH9HH
oHRQFUHWHo)RXQGDWLRQ
SSSSSFB9BDSyWqqOS-U3QVPLVVLRQSgROq o bs fo9HHH FJ9HHH j/FJH9HH Be/BJe9Bo 11e/Hee9HJ 1or/rfe9HJ

SSSSyXWWRW3O 1/1Bo9BB 1BB/BeJ9oB JHr/1BB9BJ
sYJ9Sl3WRUSN3Wq 1fB9HH
SSSSyXWWRW3OSl3WRU I1BB/BeJ9oB I1BB/BeJ9oB
SSSSyXWWRW3OS(3WqUL3O IJHr/1BB9BJ IJHr/1BB9BJ
SSSSy3OqVS-3[S(3WqUL3O r9jHM If1/rBj91f
yXWWRW3OSl3WRU/S(3WqUL3OSAS-3[ IBeJ/BHr9eo

bTXLSPqQWSAS-UXxNV rFj9fr 1oB9HHISSS IeF/HJB9jf
pRQWLQJqQx\S oH9HHM I1fj/1HH9HH
bQJLQqqULQJ r9HHM IBj/HHB9rF

-m-slSby-w(s-b IjjF/FBe9B1

hRWqVSASpRPPqQWVc
19S-KqS3WRYqSqVWLP3WqSLVSW3Vq&SRQSSUqOLPLQ3U\SLQIRUP3WLRQ9
o9ShRSqQJLQqqULQJSK3VSWqqQSxRQ&XxWq&9
f9SbVWLP3WqSLVSW3Vq&SRQSoHofSxRVWV9S(3UNqWSxRQ&LWLRQVS3UqSYRO3WLOqS3Q&Sx3QSK3YqS3SVLJQLILx3QWSLPS3xWSRQS3xWX3OSxRVWVS3WSWKqSWLPqSRISxRQVWUXxWLRQ9S
J9SNLJKWSRISZ3\SxRVWVS3UqSQRWSLQxOX&q&SLQSxRVWSqVWLP3Wq9

,167V//V7,216
29(5+(VD



hLG_SaG_)V3_a m3_aSU%aU3%amc J2HB2o0oJ SSGnaa_SHSRqSH
U%Llah_ (3G)GSsL%SaG_)V3_a
UURM&zWSHHcS7&ZShLUzXLWSj0f hLmaS3SPGzK&P"WLzSm&VLJQR
maGh%)U_)L7 hLmaS(SPUU&OLPLQ"U\Sm&VLJQR
7&ZSHBSNvSrB0S3kSKQx&UJURXQx hLmaShSPsLQ"OSm&VLJQRSH00M
a7g)7aa%ScSS(&QQ\Sg"UzL" L_na%SP7LSmaG)g7R66666666666

SaG_)V3_L%cS(&QQ\Sg"UzL" hnahyamcSV"WWSk&YRUV&Q
SSdK37_)_$ SSk3(L% SSSSV3_a%)3kSPIR

maGh%)U_)L7 S7L5 K7)_ Ua% _L_3k k"WRU Ua% _L_3k
K7)_G Va3G K7)_ Vn PIR K7)_ _L_3k hLG_

rr3ULPDU\r&DEOHr,QVWDOODWLRQre&DEOHr2QO\I
SSSSf1UK"V&SHBSNvSh"WO&SPrB0S3kSZ2SH2fShRQ5S7&XWU"OR rj00 Ss_ 050HB HHr500 HB/reB500 Ho500 ef/F00500 H0e/feB500
SSSHBSNvS_&UPLQ"WRU f a3 H500 f500 J0B500 H00500 f00500 r0B500
r7UHQFKLQJ
SSSSKWLOLW\S_U&QzKSqRUSVXOWLSO&ShRQxXLWVS1SgRRxSGRLO HH00 ks 05HB0 HFB500 oo/orB500 0500 o/B00500 oJ/rrB500
r&RQGXLWr,QVWDOODWLRQ 050J
SSSSf SUvhShRQxXLWVS1SH0SqW5 HH0 a3 050fB f5jB BHe5rB r0500 r/r00500 j/oHe5rB
SSSS)QVW"OO&xSsU&&Z"\ShURVVLQJShRQxXLWVSPUURYLx&xSW\SQ"VKLQJWRQShLW\R ooH/fHo5jj ooH/fHo5jj
r6HFWLRQDOL]HU
SSSSgURXQxSGO&&Y&S("V&SqRUS1S_KU&&SUK"V&SG&zWLRQ"OL]&U o a3 J500 j500 H/0j0500 J00500 j00500 H/jj0500
SSSSG&zWLRQ"OL]&US1S_KU&&SUK"V&S1SJ1F00S3PSSURVLWLRQV o a3 of500 JF500 F/oH0500 H0/B00500 oH/000500 or/oH0500
r6ZLWFKJHDU
SSSShRQzU&W&S("V&P&QWSqRUS_KU&&SUK"V&SGZLWzKSUVnSGZLWzKJ&"U o a3 j500 HF500 o/HF0500 B/r00500 HH/J00500 Hf/BF0500
SSSSUVn1H0SGZLWzKJ&"USPJ1F00S3PSSGZ5R o a3 Jj500 eF500 Ho/eF0500 oB/000500 B0/000500 Fo/eF0500

SSSSGXWWRW"O JBJ5jB FH/J0J5rB J0j/FHo5jj
3YJ5Sk"WRUS%"W& HfB500
SSSSGXWWRW"OSk"WRU IFH/J0J5rB IFH/J0J5rB
SSSSGXWWRW"OSV"W&UL"O IJ0j/FHo5jj IJ0j/FHo5jj
SSSSG"O&VS_"[SV"W&UL"O r5j0M IfH/jrH5j0
GXWWRW"OSk"WRU/SV"W&UL"OSAS_"[ IB0H/jje5Jf

aTXLSP&QWSAS_UXzNV HBH5Fo HoB500ISSS IHj/eBo50j
hRQWLQJ&Qz\S o0500M IH0J/o00500
aQJLQ&&ULQJ r500M IJf/rBo5eH

_L_3kSaG_)V3_a IFFj/reJ5Jo

7RW&VSAShRPP&QWVc
H5S_K&S"WRY&S&VWLP"W&SLVSW"V&xSRQSSU&OLPLQ"U\SLQqRUP"WLRQ5
o5S7RS&QJLQ&&ULQJSK"VSW&&QSzRQxXzW&x5
f5SaVWLP"W&SLVSW"V&xSRQSo0ofSzRVWV5SV"UN&WSzRQxLWLRQVS"U&SYRO"WLO&S"QxSz"QSK"Y&S"SVLJQLqLz"QWSLPS"zWSRQS"zWX"OSzRVWVS"WSWK&SWLP&SRqSzRQVWUXzWLRQ5S
J5S%LJKWSRqSZ"\SzRVWVS"U&SQRWSLQzOXx&xSLQSzRVWS&VWLP"W&5

,167G//G7,216
81'(5*5281'



lVd%Ssd%gwa%s na%sS7Us7aUsnc J2HB2o0oJ SSdmss%SHSRISH
7UV)sl% badgdS(VUSsd%gwa%s
7URMHpWSHfcSlLUpXLWSF0H2j0fSWRSJ0oSWLHSp&qOHSLQVW&OO&WLRQ lVnsSaSPdpKHP&WLpSnHVLJQR
nsdlUg7%gVk lVnsSbSP7UHOLPLQ&U\SnHVLJQR
kHZSHBSN_SrB0SaySGQGHUJURXQG lVnsSlSP(LQ&OSnHVLJQRSH00M
skhgkssUScSSbHQQ\Sh&UpL& V%msUSPkVSnsdghkR,,,,,,,,,,,

Ssd%gwa%VUcSbHQQ\Sh&UpL& lmslNsncSw&WWSyHYRUVHQ
SSLGak%g%Q SSyabVU SSSSwa%sUgaySPIR

nsdlUg7%gVk SkV5 Gkg% 7sU %V%ay y&qRU 7sU %V%ay
Gkg%d wsad Gkg% wm PIR Gkg% %V%ay lVd%

rr3ULPDU\r&DEOHr,QVWDOODWLRQre&DEOHr2QO\I
SSSSf17K&VHSHBSN_Sl&qOHSPrB0SaySZ2SH2fSlRQ5SkHXWU&OR eF00 (% 050HB HJJ500 He/JJ0500 Ho500 HHB/o00500 HfJ/FJ0500
SSSHBSN_S%HUPLQ&WRU Hj sa H500 Hj500 o/Jf0500 HB0500 o/r00500 B/Hf0500
SSSSdXqWRW&O HFo500 oH/jr0500 HHr/e00500
aYJ5Sy&qRUSU&WH HfB500
SSSSdXqWRW&OSy&qRU IoH/jr0500 IoH/jr0500
SSSSdXqWRW&OSw&WHUL&O IHHr/e00500 IHHr/e00500
SSSSd&OHVS%&[Sw&WHUL&O r5j0M Ie/HeF5o0
dXqWRW&OSy&qRU/Sw&WHUL&OSAS%&[ IHJj/eFF5o0

sTXLSPHQWSAS%UXpNV BJ500 HoB500ISSS IF/rB0500
lRQWLQJHQp\S o0500M IfH/H00500
sQJLQHHULQJ r500M IHf/0rr5Hf

%V%aySsd%gwa%s IHee/jef5ff

kRWHVSASlRPPHQWVc
H5S%KHS&qRYHSHVWLP&WHSLVSq&VHGSRQSSUHOLPLQ&U\SLQIRUP&WLRQ5
o5SkRSHQJLQHHULQJSK&VSqHHQSpRQGXpWHG5
f5SsVWLP&WHSLVSq&VHGSRQSo0ofSpRVWV5Sw&UNHWSpRQGLWLRQVS&UHSYRO&WLOHS&QGSp&QSK&YHS&SVLJQLILp&QWSLPS&pWSRQS&pWX&OSpRVWVS&WSWKHSWLPHSRISpRQVWUXpWLRQ5S
J5SULJKWSRISZ&\SpRVWVS&UHSQRWSLQpOXGHGSLQSpRVWSHVWLP&WH5

,167$//$7,216
81'(5*5281'



gvYQS)YQbGiQ) niQ)S%K)%iK)n( fHf1Hf1fB SSYy))QSoSRqSo
%Kvu)gQ siYbYSrvKS)YQbGiQ)
)iYQS3)wwSwbp)SK)s$bwnSgvYQS)YQbGiQ) gvn)SiSPY#KxP-WL#SnxVLjQR
n)YgKb%Qbvp gvn)SsSP%UxOLPLQ-U\SnxVLjQR
Kx&XLO"SWKxS)-VWS3xOOSwLQxSqURPSWKxSQxZSlU-SxYLQxSYX&VW-WLRQSWRSWKxS)Q"SRqSWKxSwLQx gvn)SgSPrLQ-OSnxVLjQRSo11M
)plbp))KS(SS vQy)KSPpvSn)YblpRkkkkkkkkkkk

S)YQbGiQvK(S gy)gd)nSs'(SSS
SS_$ipQbQ' SSwisvK SSSSGiQ)KbiwSPIR

n)YgKb%Qbvp Spv4 $pbQ %)K QvQiw w-&RU %)K QvQiw
$pbQY G)iY $pbQ Gy PIR $pbQ QvQiw gvYQ

SSSSJFDS%ROx 1 )i L411 1411 1411 1411 1411 1411
SSSSB1DS%ROx F1 )i L411 JF1411 fW/W11411 1411 1411 fW/W11411
SSSSBFDS%ROx 1 )i N411 1411 1411 1411 1411 1411
SSSSF1DS%ROx 1 )i U4F1 1411 1411 1411 1411 1411
SSSSoFSN.SQ-SS0SoS%K-Vx 1 )i F411 1411 1411 1411 1411 1411
SSSSoFSN.SQ-QjxQWS0SoS%K-Vx JN )i f4F1 UF411 L/ff1411 1411 1411 L/ff1411
SSSSoFSN.SYLQjOxSnx-"xQ"S0SoS%K-Vx 1 )i J411 1411 1411 1411 1411 1411
SSSSoFSN.Syx-Y\SiQjOxS0SoS%K-Vx 1 )i F411 1411 1411 1411 1411 1411
SSSSoFSN.SQ-SS0SJS%K-Vx o )i U411 U411 WNB411 1411 1411 WNB411
SSSSoFSN.SQ-QjxQWS0SJS%K-Vx 1 )i J4F1 1411 1411 1411 1411 1411
SSSSoFSN.SYLQjOxSnx-"xQ"S0SJS%K-Vx B )i W411 fB411 o/NfB411 1411 1411 o/NfB411
SSSSoFSN.Syx-Y\SiQjOxS0SJS%K-Vx N )i N4F1 WN411 F/oWN411 1411 1411 F/oWN411
SSSSoFSN.SKLVxUS0SoS%K-Vx 1 )i of4F1 1411 1411 1411 1411 1411
SSSSoFSN.SKLVxUS0SJS%K-Vx B )i ff4F1 U1411 W/NB1411 1411 1411 W/NB1411
SSSSJS%K-VxSQU-QVqRUPxUSs-QNSPv.ynR 1 )i J1411 1411 1411 1411 1411 1411
SSSSYLQjOxS%K-VxSQU-QVqRUPxUSPv.ynR 1 )i o1411 1411 1411 1411 1411 1411
SSSSJS%K-VxSvYxUKx-"SgRQ"X#WRU oBoB1 gdQSrQ 141J BFf4BN JB/JNN4BN 1411 1411 JB/JNN4BN
SSSSJS%K-VxS$KnSoFSN.SgRQ"X#WRU 1 gdQSrQ 141J 1411 1411 1411 1411 1411
SSSSYLQjOxS%K-VxSv.ynSYxUYL#x 1 )i F411 1411 1411 1411 1411 1411
SSSSYLQjOxS%K-VxS$KnSYxUYL#x 1 )i f4N1 1411 1411 1411 1411 1411
SSSSlX\V B1 )i B4fF oL1411 of/Uf1411 1411 1411 of/Uf1411

oo3ROHVouo*X\V
SSSSJFDSgwSJS%ROx 1 )i L411 1411 1411 LNF411 1411 1411
SSSSJFDSgwSfS%ROx 1 )i L411 1411 1411 NW1411 1411 1411
SSSSB1DSgwSfS%ROx JN )i L411 fWW411 f1/foW411 o/of1411 Bf/FW1411 Wf/LLW411
SSSSB1DSgwSoS%ROx of )i L411 NB411 W/JNB411 o/fW1411 oF/of1411 fo/F1B411
SSSSBFDSgwSfS%ROx 1 )i N411 1411 1411 o/JW1411 1411 1411
SSSSlX\SASiQ#KRU B1 )i B4fF oL1411 of/Uf1411 JBL4U1 oJ/UoW411 fW/NJW411
oo7UDQVIRUPHUV
SSSSQKUxxS%K-VxSQU-QVqRUPxUSs-QNSbQVW-OO-WLRQSPJRSfFSN.i 1 )i J1411 1411 1411 W/JBL4NF 1411 1411
SSSSQKUxxS%K-VxSQU-QVqRUPxUSs-QNSbQVW-OO-WLRQSPJRSF1SN.i 1 )i J1411 1411 1411 N/U1L4NF 1411 1411
oo3ROHo7RSoLVVHPEOLHV
SSSSQKUxxS%K-VxS%ULP-U\SQ-SS%ROxSQRSSiVVxP&O\ J )i U411 fL411 f/1Ff411 NUF41F f/WNF4oF B/LJL4oF
SSSSQKUxxS%K-VxS%ULP-U\SQ-QjxQWS%ROxSQRSSiVVxP&O\ fF )i J4F1 NL4F1 W/WF1411 oWW411 B/oF1411 o1/N11411
SSSSQKUxxS%K-VxS%ULP-U\SYLQjOxSnx-"xQ"S%ROxSQRSSiVVxP&O\ W )i W411 JW411 f/LJW411 LB14L1 B/BBB4f1 L/oN14f1
SSSSQKUxxS%K-VxS%ULP-U\Snn)Syx-Y\SiQjOxS%ROxSQRSSiVVxP&O\ o )i N4F1 N4F1 WBW411 o/BUo41F o/BUo41F f/oJL41F
oo2YHUKHDGo3ULPDU\oNRQGXFWRU
SSSSQKUxxS%K-VxS%ULP-U\SgRQ"X#WRUSPEoH1SigYKR oBoB1 gdQSrQ 141Jf BFf4BN1 JB/JNN4BN o4W1 ff/WfB411 FL/1of4BN
SSSSQKUxxS%K-VxS%ULP-U\SgRQ"X#WRUSPEBH1SigYKR 1 gdQSrQ 141B1 14111 1411 J411 1411 1411
SSSSQKUxxS%K-VxS%ULP-U\SgRQ"X#WRUSPBLLSN#PLOSigYKR 1 gdQSrQ 141BB 14111 1411 W4N1 1411 1411

oo3ULPDU\o5LVHUV
SSSSYLQjOxS%K-VxS0S%ULP-U\SKLVxU 1 )i of4F1 1411 1411 LWN4BF 1411 1411
SSSSQKUxxS%K-VxS0S%ULP-U\SKLVxU B )i ff4F1 U1411 W/NB1411 o/FfJ4JF W/1UJ4B1 of/UJJ4B1
SSSSQKUxxS%K-VxS0S%ULP-U\SKLVxUSw-UjxSgRQ"X#WRU 1 )i fL4F1 1411 1411 f/UUB411 1411 1411
oo3ULPDU\oNDEOHo,QVWDODWLRQoTNDEOHo2QO\r
SSSSo0%K-VxSoFSN.Sg-&OxSPEoH1SiwSZHSrXOOSgRQ4SpxXWU-OR 1 gdQSrQ 141oF 1411 1411 J4B1 1411 1411
SSSSJ0%K-VxSoFSN.Sg-&OxSPEoH1SiwSZHSoHJSgRQ4SpxXWU-OR B11 gdQSrQ 141fL o14N1 Nf14N1 o14f1 B/1N1411 B/U114N1
SSSSJ0%K-VxSoFSN.Sg-&OxSPEBH1SiwSZHSoHJSgRQ4SpxXWU-OR 1 gdQSrQ 141JJ 1411 1411 of4LF 1411 1411
SSSSJ0%K-VxSoFSN.Sg-&OxSPLF1SiwSZHSoHJSgRQ4SpxXWU-OR 1 gdQSrQ 141B1 1411 1411 fN4JF 1411 1411
oo7UHQFKLQJ
SSSS$WLOLW\SQUxQ#KSqRUSYLQjOxSgRQ"XLWS0SlRR"SYRLO 1 wr 141L1 1411 1411 1411 1411 1411
SSSS$WLOLW\SQUxQ#KSqRUSGXOWLSOxSgRQ"XLWVS0SlRR"SYRLO B11 wr 14oo1 BB411 J/JBB411 1411 1411 J/JBB411
SSNRQGXLWo,QVWDOODWLRQ
SSSQKUxxSJ S%.gSgRQ"XLWV B11 wr 141JF oB411 o/1WB411 f14fF N/o11411 U/oWB411
oo0LVFHOODQHRXV
SSSSQxVWLQj 1 )i 1411 1411 1411 1411 1411 1411
SSSSlbYSG-SSLQj o )i f1411 f1411 o/Ff1411 1411 1411 o/Ff1411
SSSSiVSK-OWSKxVWRU-WLRQ 1 Y_SrQ 1411 1411 1411 1411 1411 1411
SSSSgRQ#UxWxSKxVWRU-WLRQ 1 'nY 1411 1411 1411 1411 1411 1411
SSSSvWKxU 1 wY 1411 1411 1411 1411 1411 1411

SSSSYX&WRW-O f/FWN4LW oUF/ffF4LW ofF/fWJ4N1
iYj4Sw-&RUSK-Wx LW411
SSSSYX&WRW-OSw-&RU IoUF/ffF4LW IoUF/ffF4LW
SSSSYX&WRW-OSG-WxUL-O IofF/fWJ4N1 IofF/fWJ4N1
SSSSY-OxVSQ-[SG-WxUL-O 1411M I1411
YX&WRW-OSw-&RU/SG-WxUL-OSASQ-[ IJf1/BNU4FW

)TXLSPxQWSASQUX#NV NFW4fF F1411ISSS IBf/Nof4WL
gRQWLQjxQ#\S f1411M ILf/L11411
)QjLQxxULQj o1411M IBJ/W114ff

QvQiwS)YQbGiQ) IBLU/W1f4BF

pRWxVSASgRPPxQWV(
SSQKxS-&RYxSxVWLP-WxSLVS&-Vx"SRQSSUxOLPLQ-U\SLQqRUP-WLRQ
SSpvSxQjLQxxULQjSK-VS&xxQS#RQ"X#Wx"4
SS)VWLP-WxSLVS&-Vx"SRQS#XUUxQWSgLW\S#RVWV4SSi#WX-OSSURMx#WS#RVWVSWRS&xSS-L"S&\S"xYxORSxU4
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gK.3S).3bGi3) ni3)SY$)Yi$)n( fHf1Hf1fB SS.y))3SoSRISo
Y$Ku)g3 si.b.SrK$S).3bGi3)
7).3S7)%%S%b_)S$)s5b%nSgK.3S).3bGi3) gKn)SiSP.xKjP&WLxSnjVLJQR
n).g$bY3bK_ gKn)SsSPYUjOLPLQ&U\SnjVLJQR
$j#XLOqSWKjS7jVWS7jOOS%LQjSIURPSWKjSygiS#RXQq&U\SWRSWKjS)QqSRISWKjS%LQj gKn)SgSPrLQ&OSnjVLJQRSo11M
)_lb_))$S(SS K3y)$SP_KSn).bl_R66666666666

S).3bGi3K$(S gy)gd)nSs8(SSS
SSQ5i_3b38 SS%isK$ SSSSGi3)$bi%SPIR

n).g$bY3bK_ S_K4 5_b3 Y)$ 3K3i% %&#RU Y)$ 3K3i%
5_b3. G)i. 5_b3 Gy PIR 5_b3 3K3i% gK.3

SSSSJFDSYROj 1 )i L411 1411 1411 1411 1411 1411
SSSSB1DSYROj Jf )i L411 ffB411 oL/1fB411 1411 1411 oL/1fB411
SSSSBFDSYROj 1 )i N411 1411 1411 1411 1411 1411
SSSSF1DSYROj 1 )i U4F1 1411 1411 1411 1411 1411
SSSSoFSN'S3&SS0SoSYK&Vj 1 )i F411 1411 1411 1411 1411 1411
SSSSoFSN'S3&QJjQWS0SoSYK&Vj fF )i f4F1 Wf4F1 B/LF1411 1411 1411 B/LF1411
SSSSoFSN'S.LQJOjSnj&qjQqS0SoSYK&Vj 1 )i J411 1411 1411 1411 1411 1411
SSSSoFSN'Syj&Y\SiQJOjS0SoSYK&Vj 1 )i F411 1411 1411 1411 1411 1411
SSSSoFSN'S3&SS0SJSYK&Vj J )i U411 fL411 f/1Ff411 1411 1411 f/1Ff411
SSSSoFSN'S3&QJjQWS0SJSYK&Vj 1 )i J4F1 1411 1411 1411 1411 1411
SSSSoFSN'S.LQJOjSnj&qjQqS0SJSYK&Vj W )i W411 JW411 f/LJW411 1411 1411 f/LJW411
SSSSoFSN'Syj&Y\SiQJOjS0SJSYK&Vj o )i N4F1 N4F1 WBW411 1411 1411 WBW411
SSSSoFSN'S$LVjUS0SoSYK&Vj 1 )i of4F1 1411 1411 1411 1411 1411
SSSSoFSN'S$LVjUS0SJSYK&Vj 1 )i ff4F1 1411 1411 1411 1411 1411
SSSSJSYK&VjS3U&QVIRUPjUSs&QNSPK'ynR B )i J1411 of1411 U/of1411 1411 1411 U/of1411
SSSS.LQJOjSYK&VjS3U&QVIRUPjUSPK'ynR 1 )i o1411 1411 1411 1411 1411 1411
SSSSJSYK&VjSKYjUKj&qSgRQqXxWRU UJFF gd3Sr3 141J fUU4JW ff/LFo4JW 1411 1411 ff/LFo4JW
SSSSJSYK&VjS5$nSoFSN'SgRQqXxWRU 1 gd3Sr3 141J 1411 1411 1411 1411 1411
SSSS.LQJOjSYK&VjSK'ynS.jUYLxj 1 )i F411 1411 1411 1411 1411 1411
SSSS.LQJOjSYK&VjS5$nS.jUYLxj 1 )i f4N1 1411 1411 1411 1411 1411
SSSSlX\V oW )i B4fF WN411 F/oWN411 1411 1411 F/oWN411

oo3ROHVouo*X\V
SSSSJFDSg%SJSYROj 1 )i L411 1411 1411 LNF411 1411 1411
SSSSJFDSg%SfSYROj 1 )i L411 1411 1411 NW1411 1411 1411
SSSSB1DSg%SfSYROj fF )i L411 oLF411 oJ/J11411 o/of1411 fN/111411 Bo/J11411
SSSSB1DSg%SoSYROj L )i L411 BU411 J/LfB411 o/fW1411 N/Nf1411 of/FBB411
SSSSBFDSg%SfSYROj 1 )i N411 1411 1411 o/JW1411 1411 1411
SSSSBFDSg%SoSYROj 1 )i N411 1411 1411 o/FF1411 1411 1411
SSSSF1DSg%SfSYROj 1 )i U4F1 1411 1411 o/WJF411 1411 1411
SSSSF1DSg%SoSYROj 1 )i U4F1 1411 1411 o/NJF411 1411 1411
SSSSlX\SASiQxKRU oW )i B4fF WN411 F/oWN411 JBL4U1 F/FWW4B1 o1/LJB4B1
oo7UDQVIRUPHUV
SSSS3KUjjSYK&VjS3U&QVIRUPjUSs&QNSbQVW&OO&WLRQSPJRSfFSN'i 1 )i J1411 1411 1411 W/JBL4NF 1411 1411
SSSS3KUjjSYK&VjS3U&QVIRUPjUSs&QNSbQVW&OO&WLRQSPJRSF1SN'i B )i J1411 of1411 U/of1411 N/U1L4NF JF/WJo4B1 BB/LFo4B1
oo3ROHo7RSoHVVHPEOLHV
SSSS3KUjjSYK&VjSYULP&U\S3&SSYROjS3RSSiVVjP#O\ J )i U411 fL411 f/1Ff411 NUF41F f/WNF4oF B/LJL4oF
SSSS3KUjjSYK&VjSYULP&U\S3&QJjQWSYROjS3RSSiVVjP#O\ fF )i J4F1 NL4F1 W/WF1411 oWW411 B/oF1411 o1/N11411
SSSS3KUjjSYK&VjSYULP&U\S.LQJOjSnj&qjQqSYROjS3RSSiVVjP#O\ W )i W411 JW411 f/LJW411 LB14L1 B/BBB4f1 L/oN14f1
SSSS3KUjjSYK&VjSYULP&U\Snn)Syj&Y\SiQJOjSYROjS3RSSiVVjP#O\ o )i N4F1 N4F1 WBW411 o/BUo41F o/BUo41F f/oJL41F
oo2YHUKHDGo3ULPDU\o&RQGXFWRU
SSSS3KUjjSYK&VjSYULP&U\SgRQqXxWRUSPEoH1Sig.$R UJFF gd3Sr3 141Jf fUU4JW1 ff/LFo4JW o4W1 oB/UWN411 JL/LoU4JW
SSSS3KUjjSYK&VjSYULP&U\SgRQqXxWRUSPEBH1Sig.$R 1 gd3Sr3 141B1 14111 1411 J411 1411 1411
SSSS3KUjjSYK&VjSYULP&U\SgRQqXxWRUSPBLLSNxPLOSig.$R 1 gd3Sr3 141BB 14111 1411 W4N1 1411 1411

oo0LVFHOODQHRXV
SSSS3jVWLQJ 1 )i 1411 1411 1411 1411 1411 1411
SSSSlb.SG&SSLQJ o )i f1411 f1411 o/Ff1411 1411 1411 o/Ff1411
SSSSiVSK&OWS$jVWRU&WLRQ 1 .QSr3 1411 1411 1411 1411 1411 1411
SSSSgRQxUjWjS$jVWRU&WLRQ 1 8n. 1411 1411 1411 1411 1411 1411
SSSSKWKjU 1 %. 1411 1411 1411 1411 1411 1411

SSSS.X#WRW&O o/LJF4Lf oJo/UoB4Lf o1F/LFW4f1
iYJ4S%&#RUS$&Wj LW411
SSSS.X#WRW&OS%&#RU IoJo/UoB4Lf IoJo/UoB4Lf
SSSS.X#WRW&OSG&WjUL&O Io1F/LFW4f1 Io1F/LFW4f1
SSSS.&OjVS3&[SG&WjUL&O 1411M I1411
.X#WRW&OS%&#RU/SG&WjUL&OSAS3&[ IfJL/WL14Uf

)TXLSPjQWSAS3UXxNV FLN4FL F1411ISSS IfN/UfN4WL
gRQWLQJjQx\S f1411M IFJ/J11411
)QJLQjjULQJ o1411M IJo/UNU4UW

3K3i%S).3bGi3) IJFo/NNU4FF

_RWjVSASgRPPjQWV(
SS3KjS&#RYjSjVWLP&WjSLVS#&VjqSRQSSUjOLPLQ&U\SLQIRUP&WLRQ
SS_KSjQJLQjjULQJSK&VS#jjQSxRQqXxWjq4
SS)VWLP&WjSLVS#&VjqSRQSxXUUjQWSgLW\SxRVWV4SSixWX&OSSURMjxWSxRVWVSWRS#jSS&LqS#\SqjYjORSjU4
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mLG_SsG_Nk(_s a(_sSd%sd(%sac J2HB2o0oJ SSG)ss_SHSRqSH
d%Llsm_ h(GNGSgL%SsG_Nk(_s
dURMx"WSHrcSmLU"XLWSH0oSWRSF0fS_Lx mLasS(SPG"KxP9WL"SaxVLJQR
asGm%Nd_NLV mLasShSPdUxOLPLQ9U\SaxVLJQR
VxZSHBSNQSrB0S(wS9QzSJrrS(mG%SLYxUKx9zSOLQx mLasSmSPgLQ9OSaxVLJQRSH00M
sVnNVss%ScSShxQQ\Sn9U"L9 L_)s%SPVLSasGNnVR&&&&&&&&&&&

SsG_Nk(_L%cShxQQ\Sn9U"L9 m)smysacSk9WWSwxYRUVxQ
SSvK(V_N_$ SSw(hL% SSSSk(_s%N(wSPIR

asGm%Nd_NLV SVL5 KVN_ ds% _L_(w w9-RU ds% _L_(w
KVN_G ks(G KVN_ k) PIR KVN_ _L_(w mLG_

oo3ROHVouo*X\V
SSSSJBDSmwSHSdROx j s( j500 FJ500 j/FJ0500 o/B00500 o0/000500 oj/FJ0500
SSSSnX\SAS(Q"KRU F s( J5f0 oB5j0 f/Jjf500 fB0500 o/H00500 B/Bjf500
oo3ROHo7RSoLVVHPEOLHV
SSSS_KUxxSdK9VxSdULP9U\S_9QJxQWSdROxS_RSS(VVxP-O\ B s( B5B0 or5B0 f/rHo5B0 HFF500 jf0500 J/BJo5B0
SSSS_KUxxSdK9VxSdULP9U\SGLQJOxSax9zxQzSdROxS_RSS(VVxP-O\ o s( F500 Ho500 H/Fo0500 rJ05r0 H/JjH5J0 f/H0H5J0
SSSS_KUxxSdK9VxSdULP9U\SaasS)x9Y\S(QJOxSdROxS_RSS(VVxP-O\ H s( H0500 H0500 H/fB0500 H/JeH50B H/JeH50B o/jJH50B
oo2YHUKHDGo3ULPDU\oERQGXFWRU
SSSS_KUxxSdK9VxSdULP9U\SmRQzX"WRUSPJrrSN"PLOS(mG%R rJ00 g_ 050HB HHH5000 HJ/ejB500 o5B0 Hj/B00500 ff/JjB500

oo3ULPDU\o5LVHUV
SSSS_KUxxSdK9VxS1SdULP9U\S%LVxUSw9UJxSmRQzX"WRU o s( or5B0 BB500 r/JoB500 f/B00500 r/000500 HJ/JoB500
oo3ULPDU\oEDEOHo,QVWDODWLRQoTEDEOHo2QO\p
SSSSf1dK9VxSHBSNQSm9-OxSPrB0S(wSZ2SH2fSmRQ5SVxXWU9OR JrH0 g_ 050HB r05FB e/Bfr5rB Ho500 BF/Bo0500 FF/0Br5rB
SSSHBSNQS_xUPLQ9WRU f s( H500 f500 J0B500 H00500 f00500 r0B500
oo7UHQFKLQJ
SSSSKWLOLW\S_UxQ"KSqRUSkXOWLSOxSmRQzXLWVS1SnRRzSGRLO HJf0 wg 05HB0 oHJ5B0 oj/eBr5B0 0500 o/B00500 fH/JBr5B0
SSERQGXLWo,QVWDOODWLRQ
SSSSf SdQmSmRQzXLWVS1SH0SqW5 HJf s( 050J0 B5ro rro5o0 r0500 H0/0H0500 H0/rjo5o0
oo6HFWLRQDOL]HU
SSSSnURXQzSGOxxYxSh9VxSqRUS1S_KUxxSdK9VxSGx"WLRQ9OL]xU o s( J500 j500 H/0j0500 J00500 j00500 H/jj0500
SSSSGx"WLRQ9OL]xUS1S_KUxxSdK9VxS1SJ1F00S(PSSdRVLWLRQV o s( of500 JF500 F/oH0500 H0/B00500 oH/000500 or/oH0500
oo6ZLWFKJHDU
SSSmRQ"UxWxSh9VxPxQWSqRUS_KUxxSdK9VxSGZLW"KSdk)SGZLW"KJx9U o s( j500 HF500 o/HF0500 B/r00500 HH/J00500 Hf/BF0500
SSSSdk)1H0SGZLW"KJx9USPJ1F00S(PSSGZ5R o s( Jj500 eF500 Ho/eF0500 oB/000500 B0/000500 Fo/eF0500

SSSSGX-WRW9O rFB5Hr H0f/oer5eB o0f/efo5JB
(YJ5Sw9-RUS%9Wx HfB500
SSSSGX-WRW9OSw9-RU IH0f/oer5eB IH0f/oer5eB
SSSSGX-WRW9OSk9WxUL9O Io0f/efo5JB Io0f/efo5JB
SSSSG9OxVS_9[Sk9WxUL9O r5j0M IHB/e0F5rf
GX-WRW9OSw9-RU/Sk9WxUL9OSAS_9[ Ifof/Hfr5Hf

sTXLSPxQWSAS_UX"NV oBB50F HoB500ISSS IfH/jjo50j
%xVWRU9WLRQ F500M Io0/f00500
mRQWLQJxQ"\S o0500M IrH/000500
sQJLQxxULQJ r500M IfH/oJo5fB

_L_(wSsG_Nk(_s IJrr/BFH5BF

VRWxVSASmRPPxQWVc
H5S_KxS9-RYxSxVWLP9WxSLVS-9VxzSRQSSUxOLPLQ9U\SLQqRUP9WLRQ5
o5SVRSxQJLQxxULQJSK9VS-xxQS"RQzX"Wxz5
f5SsVWLP9WxSLVS-9VxzSRQSo0ofS"RVWV5Sk9UNxWS"RQzLWLRQVS9UxSYRO9WLOxS9QzS"9QSK9YxS9SVLJQLqL"9QWSLPS9"WSRQS9"WX9OS"RVWVS9WSWKxSWLPxSRqS"RQVWUX"WLRQ5S
J5S%LJKWSRqSZ9\S"RVWVS9UxSQRWSLQ"OXzxzSLQS"RVWSxVWLP9Wx5
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aLKvSgKvlVhvg shvgS%_g%h_gsc J2HB2o0oJ SSKNggvSHSRISH
%_Lygav mhKlKSnL_SgKvlVhvg
%URMqxWSHjcSaLUxXLWSf0oSWRSf0fSvLq aLsgShSPKxKqPzWLxSsqVLJQR
sgKa_l%vlL7 aLsgSmSP%UqOLPLQzU\SsqVLJQR
7qZSHBSNUSrB0ShkSOLQq aLsgSaSPnLQzOSsqVLJQRSH00M
g7)l7gg_ScSSVzxSnLOOLQJLP LvNg_SP7LSsgKl)7Rddddddddddd

SgKvlVhvL_cSmqQQ\S)zUxLz aNgawgscSVzWWSkqYRUVqQ
SSGQh7vlv. SSkhmL_ SSSSVhvg_lhkSPIR

sgKa_l%vlL7 S7L5 Q7lv %g_ vLvhk kz9RU %g_ vLvhk
Q7lvK VghK Q7lv VN PIR Q7lv vLvhk aLKv

rr3ULPDU\r&DEOHr,QVWDOODWLRQre&DEOHr2QO\I
SSSSf1%KzVqSHBSNUSaz9OqSPrB0ShkSZ2SH2fSaRQ5S7qXWUzOR HffB0 nv 050HB o005oB or/0ff5rB Ho500 HF0/o00500 Hjr/off5rB
SSSHBSNUSvqUPLQzWRU f gh H500 f500 J0B500 H00500 f00500 r0B500
rr7UHQFKLQJ
SSSSQWLOLW\SvUqQxKSIRUSVXOWLSOqSaRQ&XLWVS1S)RR&SKRLO J0B0 kn 05HB0 F0r5B0 jo/0Ho5B0 0500 o/B00500 jJ/BHo5B0
SS&RQGXLWr,QVWDOODWLRQ
SSSSf S%UaSaRQ&XLWVS1SH0IW5 J0B gh 050J0 HF5o0 o/Hjr500 r0500 oj/fB0500 f0/Bfr500
rr6HFWLRQDOL]HU
SSSS)URXQ&SKOqqYqSmzVqSIRUS1SvKUqqS%KzVqSKqxWLRQzOL]qU j gh J500 fo500 J/fo0500 J00500 f/o00500 r/Bo0500
SSSSKqxWLRQzOL]qUS1SvKUqqS%KzVqS1SJ1F00ShPSS%RVLWLRQV j gh oJ500 Heo500 oB/eo0500 H0/B00500 jJ/000500 H0e/eo0500
rr6ZLWFKJHDU
SSSaRQxUqWqSmzVqPqQWSIRUSvKUqqS%KzVqSKZLWxKS%VNSKZLWxKJqzU H gh j500 j500 H/0j0500 B/r00500 B/r00500 F/rj0500
SSSS%VN1H0SKZLWxKJqzUSPJ1F00ShPSSKZ5R H gh Jj500 Jj500 F/Jj0500 oB/000500 oB/000500 fH/Jj0500

SSSSKX9WRWzO H/H0F5eB HJe/Jfj5oB f0e/oB0500
hYJ5Skz9RUS_zWq HfB500
SSSSKX9WRWzOSkz9RU IHJe/Jfj5oB IHJe/Jfj5oB
SSSSKX9WRWzOSVzWqULzO If0e/oB0500 If0e/oB0500
SSSSKzOqVSvz[SVzWqULzO r5j0M IoJ/HoH5B0
KX9WRWzOSkz9RU/SVzWqULzOSASvz[ IJjo/j0e5rB

gTXLSPqQWSASvUXxNV fFj5ej HoB500ISS IJF/Hoo5eo
_qVWRUzWLRQ HB500M IrF/000500
aRQWLQJqQx\S o0500M IH0B/j00500
gQJLQqqULQJ r500M IJe/rBH5oe

vLvhkSgKvlVhvg IrF0/Jjf5eB

7RWqVSASaRPPqQWVc
H5SvKqSz9RYqSqVWLPzWqSLVS9zVq&SRQSSUqOLPLQzU\SLQIRUPzWLRQ5
o5S7RSqQJLQqqULQJSKzVS9qqQSxRQ&XxWq&5
f5SgVWLPzWqSLVS9zVq&SRQSo0ofSxRVWV5SVzUNqWSxRQ&LWLRQVSzUqSYROzWLOqSzQ&SxzQSKzYqSzSVLJQLILxzQWSLPSzxWSRQSzxWXzOSxRVWVSzWSWKqSWLPqSRISxRQVWUXxWLRQ5S
J5S_LJKWSRISZz\SxRVWVSzUqSQRWSLQxOX&q&SLQSxRVWSqVWLPzWq5
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2022 Base

J1
69.2 kV
Vd: -0.3 %
PF: 95.7 %

XFMR 22400 KVA
76.1 A
9.1 MVA

J2
12.6 kV
Vd: -1.3 %
PF: 96.6 %

Parkway

15 kV
-750

174.8 A
3.8 M

V
A

J3
12.6 kV
Vd: -1.3 %
PF: 96.2 %

#2 O H
0.4 A
0 M VA

T1 12
.6

 k
V

V
d:

 -1
.3

 %
P

F:
 9

6 
%

477 O H174.4 A3.8 MVA

J4
12.6 kV
Vd: -0.9 %
PF: 96.4 %

#2 O
H

13.2 A
0.3 M

V
A

J5
12.6 kV
Vd: -0.8 %
PF: 96 %

#2 O H
3.6 A
0.1 MVA

T212.6 kV
V

d: -0.8 %
P

F: 96 %

#2 O
H

9.6 A
0.2 M

V
A

J6
12.6 kV
Vd: -0.7 %
PF: 96 %

#2 O H
2.4 A
0.1 MVA

T312.6 kV
V

d: -0.7 %
P

F: 96 %

#2 O
H

7.2 A
0.2 M

V
A

J7
12.6 kV
Vd: -0.7 %
PF: 96 %

#2 O H
3.6 A
0.1 MVA

T412.5 kV
V

d: -0.6 %
P

F: 96 %

#2 O
H

2.4 A
0.1 M

V
A

T512.6 kV
V

d: -0.7 %
P

F: 96 %

#2 O
H

1.2 A

0 M VA

T6 12
.5

 k
V

V
d:

 -0
.6

 %
P

F:
 9

6 
%

J8
12.6 kV
Vd: -0.7 %
PF: 96.5 %

477 O
H

161.2 A
3.5 M

V
A

J9
12.6 kV
Vd: -1.4 %
PF: 98.5 %

477 O
H

477 O
H

49.6 A
1.1 M

V
A

15 kV -750
49.6 A
1.1 MVA

Circuit 703

J12
12.6 kV
Vd: -0.7 %
PF: 96.5 %

15 kV-750
151.1 A
3.3 MVA

J13
12.5 kV
Vd: -0.5 %
PF: 96.5 %

15 kV-750
101.6 A
2.2 MVA

15 kV
-750

62.5 A
1.4 M

V
A

J14
12.5 kV
Vd: -0.5 %
PF: 96.5 %

J15
12.5 kV
Vd: -0.5 %
PF: 96.4 %

15 kV
-750

20 A
0.4 M

V
A

J16
12.5 kV
Vd: -0.5 %
PF: 96.2 %

4/0 OH
10 A
0.2 MVA

J17
12.5 kV
Vd: -0.5 %
PF: 96.2 %

4/0 OH
19.2 A
0.4 MVA

15 kV
-750

28.2 A
0.6 M

V
A

J18
12.5 kV
Vd: -0.5 %
PF: 96.1 %

15 kV
-750

24.1 A
0.5 M

V
A

J19
12.5 kV
Vd: -0.5 %
PF: 96.2 %

15 kV
-4/0

J20
12.6 kV
Vd: -1.3 %
PF: 99.1 %

15 kV  1/0
0.4 A
0 M VA

T7 12
.5

 k
V

V
d:

 -0
.5

 %
P

F:
 9

6 
%

15 kV -4/0
24.3 A
0.5 MVA

T812.5 kV
V

d: -0.5 %
P

F: 96 %

Normally 
Open

Normally 
Open

Normally 
Open

Normally 
Open

15 kV-4/0
10 A
0.2 MVA

T912.5 kV
V

d: -0.5 %
P

F: 96 %

15 kV -4/0
19.2 A
0.4 MVA

T10
12.5 kV
V

d: -0.5 %
P

F: 96 %

15 kV
-4/0

21.4 A
0.5 M

V
A

T11
12.5 kV
V

d: -0.6 %
P

F: 96 %

15 kV -750238.3 A5.2 MV A

J21
12.6 kV
Vd: -0.9 %
PF: 96.7 %

Circuit 701

15 kV
-750

18.9 A
0.4 M

V
A

T12
12.6 kV
V

d: -0.9 %
P

F: 96 %

J22
12.6 kV
Vd: -0.8 %
PF: 96.7 %

15 kV-750
219.6 A
4.8 MVA

15 kV
 1/0

15 kV
-750

J24
12.5 kV
Vd: -0.4 %
PF: 96.4 %

J25
12.5 kV
Vd: -0.4 %
PF: 96.2 %

15 kV-750
12.4 A
0.3 MVA

15 kV
-4/0

52.3 A
1.1 M

V
A

J26
12.5 kV
Vd: -0.5 %
PF: 96.5 %

J28
12.5 kV
Vd: -0.5 %
PF: 96.3 %

15 kV-4/0
14.3 A
0.3 MVA

J29
12.6 kV
Vd: -0.7 %
PF: 96.8 %

15 kV
-750

196.6 A
4.3 M

V
A

15 kV -4/0
33.4 A
0.7 MVA

T1
3

12
.5

 k
V

V
d:

 -0
.6

 %
P

F:
 9

6 
%

J30
12.5 kV
Vd: -0.2 %
PF: 96.9 %

15 kV  1/0

15 kV -4/0163.3 A3.5 MV A

J31
12.5 kV
Vd: -0.4 %
PF: 96.8 %

15
 k

V
- 7

5 0
1 2

4.
3  

A
2 .

7  
M

V
A

J32
12.5 kV
Vd: -0.3 %
PF: 96.9 %

15
 k

V
- 7

5 0
12

1 .
1 

A
2 .

6  
M

V
A

15 kV
-750

J33
12.5 kV
Vd: -0.1 %
PF: 96.1 %

15 k V-750

15 .7 A

0.3
 MVA

J34
12.5 kV
Vd: -0.1 %
PF: 96.8 %

15 kV
-750

88.2 A
1.9 M

V
A

J35
12.5 kV
Vd: -0.1 %
PF: 96.9 %

15 kV
-750

102 A
2.2 M

V
A

J36
12.5 kV
Vd: -0.2 %
PF: 97 %

15 kV
-750

101.9 A
2.2 M

V
A

15 kV -4/0

15 kV-4/0
14 A
0.3 MVAT14

12.5 kV
V

d: -0.1 %
P

F: 96 %

15 kV -4/0
8.9 A
0.2 MVAT15

12.5 kV
V

d: -0.1 %
P

F: 96 %

Closed

15 kV
-750

55.1 A
1.2 M

V
A

J37
12.5 kV
Vd: -0.1 %
PF: 96.8 %

15 kV
-750

38.7 A
0.8 M

V
A

J38
12.5 kV
Vd: -0 %
PF: 96.9 %

15 kV
-750

28.3 A
0.6 M

V
A

J39
12.5 kV
Vd: -0 %
PF: 96.7 % 15 kV

-750
3.1 A
0.1 M

V
A

J40
12.5 kV
Vd: -0 %
PF: 96 %

Normally 
Open

15 kV-4/0
3.2 A
0.1 MVA

T1
6

12
.5

 k
V

V
d:

 -0
 %

P
F:

 9
6 

%

15 kV -4/0
16.5 A
0.4 MVA

T1
7

12
.5

 k
V

V
d:

 -0
 %

P
F:

 9
6 

%

15 kV -4/0
10.5 A
0.2 MVAT18

12.5 kV
V

d: -0 %
P

F: 96 %

15 kV -4/0
15.8 A
0.3 MVA

T1
9

12
.5

 k
V

V
d:

 0
 %

P
F:

 9
6 

%15 kV -4/0
9.5 A
0.2 MVAT20

12.5 kV
V

d: -0 %
P

F: 96 %

Normally 
Open

Normally 
Open

N
or

m
al

ly
 

O
pe

n

Normally 
Open

15 kV
-4/0

14.3 A
0.3 M

V
A

T21
12.5 kV
Vd: -0.4 %
PF: 96 %

15 kV-4/0
8 A
0.2 MVA

T2
2

12
.5

 k
V

V
d:

 -0
.5

 %
P

F:
 9

6 
%

15 kV
-4/0

12.4 A
0.3 M

V
A

T23
12.5 kV
Vd: -0.4 %
PF: 96 %

15 kV-4/0
40 A
0.9 MVA

T2
4

12
.5

 k
V

V
d:

 -0
.3

 %
P

F:
 9

6 
%

15 kV
-4/0

15.9 A
0.3 M

V
A

T25
12.5 kV
V

d: -0.1 %
P

F: 96 %

15 kV
-4/0

23 A
0.5 M

V
A

T26
12.6 kV
V

d: -0.8 %
P

F: 96 %

15 kV -4/0
39.3 A
0.9 MVAT27

12.5 kV
V

d: -0.3 %
P

F: 96 %

15 kV -4/0
3.2 A
0.1 MVAT28

12.5 kV
V

d: -0.3 %
P

F: 96 %

15 kV -4/0
19.3 A
0.4 MVAT29

12.5 kV
V

d: -0.2 %
P

F: 96 %

J23
69.2 kV
Vd: -0.3 %
PF: 95.3 %

X
FM

R
 22400 K

VA
63.5 A
7.6 M

V
A

J27
12.7 kV
Vd: -1.5 %
PF: 96 %

Buena 
Vista

J41
69.2 kV
Vd: -0.3 %
PF: 96.2 %

XFMR 14400 KVA
35.6 A
4.3 MVA

J42
12.6 kV
Vd: -1.4 %
PF: 96.1 %

Main

XFMR 14400 KVA
51.1 A
6.1 MVA

J43
12.6 kV
Vd: -1.4 %
PF: 98.5 %

J44
69.5 kV
Vd: -0.7 %
PF: 96.5 %

XFMR 22400 KVA
60.9 A
7.3 MVA

Staheli

J45
69.4 kV
Vd: -0.6 %
PF: 97.7 %

XFMR 22400 KVA
73 A
8.8 MVA

Sienna 
Hills

J46
69.6 kV
Vd: -0.8 %
PF: 94.8 %

XFMR 22400 KVA
78.7 A
9.5 MVA Coral 

Canyon

J47
12.7 kV
Vd: -1.5 %
PF: 92.5 %

J48
12.7 kV
Vd: -1.5 %
PF: 97.2 %

J49
12.7 kV
Vd: -1.5 %
PF: 98.2 %

15 kV-750
151 A
3.3 MVA

J50
12.6 kV
Vd: -1.4 %
PF: 97.7 %

J51
12.6 kV
Vd: -1.4 %
PF: 99 %

15 kV
-4/0

25.2 A
0.6 M

V
A

15 kV -4/0
25.2 A
0.6 MVA

J52
12.6 kV
Vd: -1.4 %
PF: 99 %

15 kV-4/0

J53

15 kV-4/0

J54
12.6 kV
Vd: -1.3 %
PF: 96.4 %

Normally Open
Single Phase

C
irc

ui
t 2

02

15 kV
-4/0

25.2 A
0.6 M

V
A

T30
12.6 kV
V

d: -1.4 %
P

F: 99 %

477 O H

0 A
0 M V A

J55
12.6 kV
Vd: -1.4 %477 O H

J56
12.6 kV
Vd: -1.2 %
PF: 99 %

J57
12.6 kV
Vd: -1.4 %
PF: 99.1 %

15 kV
-750

15 kV -750
127.9 A
2.8 MVA

J58
12.6 kV
Vd: -1.4 %
PF: 99.1 %

1 5 k
V- 75

0

1 25.
9 A

2 .8  M
V A

J59
12.6 kV
Vd: -1.3 %
PF: 99.1 %

15
 kV

- 75
0

12
6 A

2.8
 M

VA

1 5 k
V- 75

0

12
6 A

2.8
 M

VA

J61
12.6 kV
Vd: -1.2 %
PF: 99 %

15
 k V-

75
0

98
.3 

A

2.1
 M

VA

15 kV
-750

15 kV -750
127.8 A
2.8 MVA

Normally 
Open

J60
12.6 kV
Vd: -1.4 %
PF: 98.5 %

J63
12.5 kV
Vd: -0.5 %
PF: 96 %

15 kV  1/0
24.3 A
0.5 MVA

15 kV
-4/0

Normally 
Open

477 O H79  A1 .7 MVA

J62
12.6 kV
Vd: -1.1 %
PF: 99 %

477  OH72 .4 A1.6  MVA

J64
12.6 kV
Vd: -1.1 %
PF: 99 %

477  O H8.9 A0 .2  MV A

J65
12.6 kV
Vd: -1.1 %
PF: 99 %

1/0
 O

H
56

.3
 A

1 .2
 M

V
A

J66
12.6 kV
Vd: -1 %
PF: 99 %

1/0 O
H

40.2 A
0.9 M

V
A

J67
12.6 kV
Vd: -0.9 %
PF: 99 %

#2 O H
36 A
0.8 MVA

J68
12.6 kV
Vd: -0.8 %
PF: 99 %

J69
12.6 kV
Vd: -0.9 %
PF: 99 %

#2 O H
4.2 A
0.1 MVA15 kV-750

J70
12.6 kV
Vd: -0.9 %
PF: 96 %

Normally 
Open

J71
12.6 kV
Vd: -0.8 %
PF: 99 %

15 kV
-4/0

27.2 A
0.6 M

V
A

1/0 O
H

27.2 A
0.6 M

V
A

J72
12.6 kV
Vd: -0.8 %
PF: 99 %

1/0 O
H

22.5 A
0.5 M

V
A

J73
12.6 kV
Vd: -0.7 %
PF: 99 %

1/0 O
H

4 A
0.1 M

V
A

15 kV -4/0

Normally 
Open

T31
12.6 kV
V

d: -0.7 %
P

F: 99 %

1/0 OH
18.5 A
0.4 MVA

T3
2

12
.6

 k
V

V
d:

 -0
.7

 %
P

F:
 9

9 
%

1/0 OH
4.7 A
0.1 MVA

T3
3

12
.6

 k
V

V
d:

 -0
.8

 %
P

F:
 9

9 
%

15 kV
-4/0

27.8 A
0.6 M

V
A

T35
12.6 kV
V

d: -1.2 %
P

F: 99 %

1/0 OH
7.2 A
0.2 MVA

T3
4

12
.6

 k
V

V
d:

 -1
.1

 %
P

F:
 9

9 
%

1/0 OH
16.1 A
0.4 MVA

T3
6

12
.6

 k
V

V
d:

 -1
 %

P
F:

 9
9 

%

1/0 OH
19.3 A
0.4 MVA

T37
12.6 kV
V

d: -1.1 %
P

F: 99 %

1/0 O
H

8.9 A
0.2 M

V
A

T38
12.6 kV
V

d: -1.1 %
P

F: 99 %

#2 O
H

4.2 A
0.1 M

V
A

T39
12.6 kV
Vd: -0.9 %
PF: 99 %

#2 O
H

8.8 A
0.2 M

V
A

T40
12.6 kV
Vd: -0.8 %
PF: 99 %

J74
12.6 kV
Vd: -1.4 %
PF: 96 %

15 kV
-750

108.4 A
2.4 M

V
A

J10
12.6 kV
Vd: -1.3 %
PF: 96 %

477 O
H

104.7 A
2.3 M

V
A

J11
12.6 kV
Vd: -1.2 %
PF: 96 %

477 O
H

59 A
1.3 M

V
A

J76
12.6 kV
Vd: -1.2 %
PF: 96 %

477 O
H

22.9 A
0.5 M

V
A

#2 O H
35.2 A
0.8 MVA

J77
12.6 kV
Vd: -1.2 %
PF: 96 %

#2 O H
21.7 A
0.5 MVA

J78
12.6 kV
Vd: -1.2 %
PF: 96 %

#2 O H

Normally 
Open

J80
12.6 kV
Vd: -1.4 %
PF: 96 %

477 O
H

J81
12.6 kV
Vd: -1.4 %
PF: 96 %

477 O
H

17 A
0.4 M

V
A

J82
12.7 kV
Vd: -1.4 %
PF: 97 %

J84
12.6 kV
Vd: -1.4 %
PF: 97 %

4/0 OH
21.1 A
0.5 MVA

C
lo

se
d

J85
12.6 kV
Vd: -1.3 %
PF: 97.3 %

J86
12.6 kV
Vd: -1.3 %
PF: 97.4 %

Circuit 101

Normally 
Open

#2 O
H

14.8 A
0.3 M

V
A

T41
12.6 kV
V

d: -1.1 %
P

F: 96 %

#2 O
H

4.1 A
0.1 M

V
A

T42
12.6 kV
V

d: -1.2 %
P

F: 96 %

#2 O
H

9.4 A
0.2 M

V
A

T43
12.6 kV
Vd: -1.2 %
PF: 96 %

#2 O
H

6.8 A
0.1 M

V
A

T44
12.6 kV
Vd: -1.1 %
PF: 96 %

#2 O H
3.8 A
0.1 MVAT45

12.6 kV
V

d: -1.4 %
P

F: 96 %

#2 O H
10.6 A
0.2 MVAT46

12.6 kV
V

d: -1.2 %
P

F: 96 %

#2 O H
3.1 A
0.1 MVA

T47
12.6 kV
Vd: -1.2 %
PF: 96 %

#2 O H
22.9 A
0.5 MVA

T48
12.6 kV
Vd: -1.2 %
PF: 96 %

J88
12.6 kV
Vd: -1.2 %
PF: 96 %

#2 O H
33 A
0.7 MVA

J89
12.6 kV
Vd: -1.1 %
PF: 96 %

#2 O H
21.5 A
0.5 MVA

#2 O
H

21.5 A
0.5 M

V
A

T49
12.6 kV
Vd: -1 %
PF: 96 %

#2 O
H

11.5 A
0.3 M

V
A

T50
12.6 kV
Vd: -1.1 %
PF: 96 %

#2 O H
4.1 A
0.1 MVAT51

12.6 kV
V

d: -1.4 %
P

F: 96 %

J90
12.6 kV
Vd: -1.3 %
PF: 96 %

#2 O
H

17 A
0.4 M

V
A

#2 O H
17 A
0.4 MVA

T52
12.6 kV
V

d: -1.3 %
P

F: 96 %

477 O
H

J91
12.6 kV
Vd: -1.3 %
PF: 97.3 %

477 O
H

75.5 A
1.7 M

V
A

J92
12.6 kV
Vd: -1.3 %
PF: 97.2 %

477 O
H

62.6 A
1.4 M

V
A

J93
12.6 kV
Vd: -1.2 %
PF: 97.2 %

477 O
H

45.9 A
1 M

V
A

J94
12.6 kV
Vd: -1.2 %
PF: 97 %

477 O
H

36.3 A
0.8 M

V
A

J95
12.6 kV
Vd: -1.2 %
PF: 97 %

4/0 OH
3.5 A
0.1 MVA

Circuit 301

T53
12.6 kV
V

d: -1.2 %
P

F: 97 %

4/0 OH
19.3 A
0.4 MVA

4/0 OH
6 A
0.1 MVA

T5
4

12
.6

 k
V

V
d:

 -1
.2

 %
P

F:
 9

7 
%

T55
12.6 kV
V

d: -1.1 %
P

F: 97 %

#2 O
H

14 A
0.3 M

V
A

T56
12.6 kV
Vd: -1.3 %
PF: 97 %

#2 O
H

18.2 A
0.4 M

V
A

T57
12.6 kV
Vd: -1.3 %
PF: 97 %

J96
12.6 kV
Vd: -1.4 %
PF: 97.2 % #2 O

H
12.5 A
0.3 M

V
A

T58
12.6 kV
Vd: -1.4 %
PF: 97 %

T59
12.6 kV
V

d: -1.4 %
P

F: 97 %

#2 O H
13.9 A
0.3 MVA

J97
12.6 kV
Vd: -1.3 %
PF: 98 %

#2 O
H

16.2 A
0.4 M

V
A

T60
12.6 kV
V

d: -1.3 %
P

F: 97 %

#2 O
H

6.8 A
0.1 M

V
A

15 kV -750

J98
12.6 kV
Vd: -1.2 %
PF: 97.2 %

15 kV-4/0
8.8 A
0.2 MVA

J99
12.6 kV
Vd: -1.2 %
PF: 97.4 %

15 kV  1/0
7.1 A
0.2 MVA

15 kV-4/0
8.9 A
0.2 MVA

T6
1

12
.6

 k
V

V
d:

 -1
.2

 %
P

F:
 9

7 
%

Normally 
Open

15 kV-4/0
7.2 A
0.2 MVA

T6
2

12
.6

 k
V

V
d:

 -1
.2

 %
P

F:
 9

7 
%

4/0 OH
8 A
0.2 MVA

T63
12.6 kV
V

d: -1.2 %
P

F: 97 %

4/0 OH
13 A
0.3 MVA

T64
12.6 kV
V

d: -1.3 %
P

F: 97 %

477 O H

J83
12.7 kV
Vd: -1.5 %
PF: 95.6 %

Normally 
Open

477 O H

129.1 A

2.8 MV A

Circuit 503

15 kV-750
108.5 A
2.4 MVA

J100
12.6 kV
Vd: -1.4 %
PF: 95.6 %

15 kV -750

174.2 A

3.8 MV A

Circuit 502

J101
12.7 kV
Vd: -1.4 %
PF: 95.9 %

477  O H174.2  A3 .8 MV A

J102
12.6 kV
Vd: -1.1 %
PF: 96 %

15 kV
-750

163.6 A
3.6 M

V
A

15 kV -750

J103
12.6 kV
Vd: -0.9 %
PF: 96.2 %

15 kV
-750

118.6 A
2.6 M

V
A

J104
12.6 kV
Vd: -0.8 %
PF: 96.2 %

15 kV
-750

118.7 A
2.6 M

V
A

J105
12.6 kV
Vd: -0.7 %
PF: 96.2 %

15 kV
-750

107 A
2.3 M

V
A

15 kV
-4/0

74.5 A
1.6 M

V
A

477 O H
20.7 A
0.5 MVA

T6
5

12
.7

 k
V

V
d:

 -1
.5

 %
P

F:
 9

5 
%

15 kV
 1/0

10.8 A
0.2 M

V
A

T66
12.6 kV
Vd: -1.1 %
PF: 95 %

15 kV-4/0
45.2 A
1 M VA

T6
7

12
.6

 k
V

V
d:

 -0
.9

 %
P

F:
 9

5 
%

15 kV -4/0
11.8 A
0.3 MVA

T6
8

12
.6

 k
V

V
d:

 -0
.8

 %
P

F:
 9

5 
%

15 kV -4/0
32.6 A
0.7 MVA

T6
9

12
.6

 k
V

V
d:

 -0
.7

 %
P

F:
 9

5 
%

15 kV
-750

101 A
2.2 M

V
A

J75
12.6 kV
Vd: -1.4 %
PF: 95.6 %

15 kV
-750

92.7 A
2 M

V
A

J106
12.6 kV
Vd: -1.4 %
PF: 95.5 %

15 kV -750
J107
12.6 kV
Vd: -1.2 %
PF: 98.2 %

J108
12.6 kV
Vd: -1.3 %
PF: 95.4 %

15 kV -4/0

67.7 A

1.5 MV A

J109
12.6 kV
Vd: -1.2 %
PF: 95.4 %

15 kV -4/0

58.3 A

1.3 MV A

15 kV
-4/0

13.8 A
0.3 M

V
A

15 kV -4/0
7.5 A
0.2 MVA

T7
0

12
.6

 k
V

V
d:

 -1
.4

 %
P

F:
 9

5 
%

15 kV -4/0
8.3 A
0.2 MVA

T7
1

12
.6

 k
V

V
d:

 -1
.4

 %
P

F:
 9

5 
%

T72
12.6 kV
Vd: -1.2 %
PF: 95 %

15 kV
-4/0

25.2 A
0.6 M

V
A

T73
12.6 kV
Vd: -1.3 %
PF: 95 %

15 kV
-4/0

0.5 A
0 M

V
A

T74
12.6 kV
Vd: -1.3 %
PF: 95 %

T75
12.6 kV
Vd: -1.2 %
PF: 95 %

15 kV-4/0
1.9 A
0 M VA

T76
12.6 kV
Vd: -1.2 %
PF: 95 %

15 kV -750

41.1 A

0.9 MV A

J87
12.7 kV
Vd: -1.5 %
PF: 97.7 %

15 kV -750

18.1 A

0.4 MV A

J110
12.7 kV
Vd: -1.5 %
PF: 96.9 %

15 kV -750

13.6 A

0.3 MV A

J111
12.7 kV
Vd: -1.5 %
PF: 96.1 %

15 kV-750
9.6 A
0.2 MVA

J112
12.7 kV
Vd: -1.5 %
PF: 95.8 %

15 kV
-4/0

J113
12.7 kV
Vd: -1.5 %
PF: 97.4 %

15 k V-4/0
2.4  A0 .1 MV A

Normally 
Open

15 kV
-4/0

2.4 A
0.1 M

V
A

J114
12.7 kV
Vd: -1.5 %
PF: 96.3 %

15 kV
-4/0

J115
12.7 kV
Vd: -1.5 %
PF: 97.9 %

15 kV
-4/0

15 kV -750
14.2 A
0.3 MVA

J117
12.7 kV
Vd: -1.5 %
PF: 96.7 %

J118
12.7 kV
Vd: -1.5 %
PF: 95.1 %

15 kV
-4/0

4.7 A
0.1 M

V
A

J119
12.7 kV
Vd: -1.4 %
PF: 96.8 %

15 kV
 1/0

4.6 A
0.1 M

V
A

15 kV -750

Normally 
Open

J120
12.6 kV
Vd: -1.4 %
PF: 95.4 %

15 kV
 1/0

3 A
0.1 M

V
A

1 5 k
V 1 / 0

3 .5 A

0.1  MVA

Normally 
Open

15 k V-750

23 .2  A

0 .5  M
VA

15  k V-7 50

15.1  A

0.3  MV
A

J116
12.7 kV
Vd: -1.5 %
PF: 97.7 %

Normally 
Open

Circuit 501

15 kV-4/0
8.3 A
0.2 MVA

T7
7

12
.7

 k
V

V
d:

 -1
.5

 %
P

F:
 9

5 
%

T78
12.7 kV
Vd: -1.5 %
PF: 95 %

15 kV
-4/0

2.3 A
0 M

V
A

T79
12.7 kV
Vd: -1.5 %
PF: 95 %

15 kV
-4/0

4 A
0.1 M

V
A

T80
12.7 kV
Vd: -1.5 %
PF: 95 %

15 kV
-4/0

6.2 A
0.1 M

V
A

T81
12.7 kV
V

d: -1.5 %
P

F: 95 %

15 kV -4/0
2.5 A
0.1 MVA

T82
12.7 kV
V

d: -1.5 %
P

F: 95 %

15 kV
-4/0

4.8 A
0.1 M

V
A

T83
12.7 kV
Vd: -1.5 %
PF: 95 %

15 kV-4/0
4.9 A
0.1 MVA

T84
12.7 kV
V

d: -1.5 %
P

F: 95 %

15 kV -4/0
1.6 A
0 M VA

T85
12.7 kV
V

d: -1.4 %
P

F: 95 %

15 kV -4/0
3 A
0.1 MVA

T86
12.6 kV
V

d: -1.4 %
P

F: 95 %

15 kV -4/0
1.1 A
0 M VA

T87
12.7 kV
V

d: -1.5 %
P

F: 95 %

477 O H

49.6 A

1.1 MV A

J121
12.6 kV
Vd: -1.3 %
PF: 98.5 %

Circuit 201

15 kV-750

85.5 A

1.9 MV A

J122
12.6 kV
Vd: -1.4 %
PF: 96.1 %

15 kV -75085.6 A1.9 MVA

J123
12.6 kV
Vd: -1.3 %
PF: 96 %

1/0 OH
13 A
0.3 MVA

477 O
H

72.6 A
1.6 M

V
A

J125
12.6 kV
Vd: -1.3 %
PF: 96 %

477 O
H

57.7 A
1.3 M

V
A

J126
12.6 kV
Vd: -1.2 %
PF: 96 %

#2 O H
14.9 A
0.3 MVA

477 O H
37.7 A
0.8 MVA

J128
12.6 kV
Vd: -1.2 %
PF: 96 %

477 O
H

20 A
0.4 M

V
A

J129
12.6 kV
Vd: -1.2 %
PF: 96 %

477 O
H

8 A
0.2 M

V
A

J130
12.6 kV
Vd: -1.2 %
PF: 96 %

477 O
H

J131
12.7 kV
Vd: -1.5 %
PF: 96 %

#2 OH

76.6 A

1.7 MV A

J132
12.6 kV
Vd: -1.2 %
PF: 96.4 %

1/0 O
H

59.8 A
1.3 M

V
A

J133
12.6 kV
Vd: -1.1 %
PF: 96.5 %

Circuit 102

J134
12.6 kV
Vd: -1.1 %
PF: 96.4 %

#2 O
H

4.2 A
0.1 M

V
A

J135
12.6 kV
Vd: -1 %
PF: 96 %

15 kV
-4/0

16.7 A
0.4 M

V
A

#2 O
H

3.5 A
0.1 M

V
A

T88
12.6 kV
V

d: -1 %
P

F: 96 %

#2 O H
0.7 A
0 M VA

T8
9

12
.6

 k
V

V
d:

 -1
 %

P
F:

 9
6 

%

J136
12.6 kV
Vd: -1.1 %
PF: 100 %

15 kV-4/0
0.3 A
0 M VA

J137
12.6 kV
Vd: -1.1 %
PF: 96 %

15 kV
-4/0

4.2 A
0.1 M

V
A

15 kV
-750

Normally 
Open

477 OH

49.6 A

1.1 MVA

J139
12.6 kV
Vd: -1.3 %
PF: 98.5 %

Normally 
Open

#2 O H
23.3 A
0.5 MVA

J138
12.6 kV
Vd: -1.2 %
PF: 96 %

Normally 
Open

#2 O H
6.8 A
0.1 MVA

T9
0

12
.7

 k
V

V
d:

 -1
.5

 %
P

F:
 9

6 
%

#2 O H
8 A
0.2 MVA

T9
1

12
.6

 k
V

V
d:

 -1
.2

 %
P

F:
 9

6 
%

T9
2

12
.6

 k
V

V
d:

 -1
.2

 %
P

F:
 9

6 
%

15 kV  1/0
12 A
0.3 MVA

#2 O
H

14.4 A
0.3 M

V
A

T93
12.6 kV
Vd: -1.2 %
PF: 96 %

#2 O
H

7.3 A
0.2 M

V
A

T94
12.6 kV
Vd: -1.1 %
PF: 96 %

#2 O H
16 A
0.4 MVA

T9
5

12
.6

 k
V

V
d:

 -1
.1

 %
P

F:
 9

6 
%

T9
6

12
.6

 k
V

V
d:

 -1
.2

 %
P

F:
 9

6 
%

T9
7

12
.6

 k
V

V
d:

 -1
.3

 %
P

F:
 9

6 
%

15
 kV

- 4
/0

76
.5 

A
1.7

 M
VA

T98
12.6 kV
Vd: -1.2 %
PF: 96 %

15 kV
-4/0

16.8 A
0.4 M

V
A

15 kV -4/0
12.7 A
0.3 MVA

T99
12.6 kV
V

d: -1.1 %
P

F: 96 %

15 kV -4/0
43.1 A
0.9 MVA

T100
12.6 kV
Vd: -1 %
PF: 96 %

477 O H
125.5 A
2.8 MVA

J79
12.7 kV
Vd: -1.5 %
PF: 97.3 %

J124
12.7 kV
Vd: -1.5 %
PF: 97.3 %

15 kV
-750

125.5 A
2.8 M

V
A

Circuit 302

15 kV-750
8.7 A
0.2 MVA

T101
12.7 kV
V

d: -1.5 %
P

F: 97 %

15 kV
-750

6.8 A
0.1 M

V
A

15 kV -750
110.1 A
2.4 MVA

J127
12.7 kV
Vd: -1.5 %
PF: 97.4 %

4/0 OH
110.2 A
2.4 MVA

J140
12.6 kV
Vd: -1.4 %
PF: 97.4 %

4/0 OH
101.7 A
2.2 MVA

J141
12.6 kV
Vd: -1.3 %
PF: 97.4 %

4/0 OH
74.7 A
1.6 MVA

J142
12.6 kV
Vd: -1.2 %
PF: 97.5 %

4/0 OH
19.4 A
0.4 MVA

J143
12.6 kV
Vd: -1.2 %
PF: 97.4 %

4/0 OH

J144
12.6 kV
Vd: -1.2 %

Normally 
Open

477 O
H

16.9 A
0.4 M

V
A

J145
12.6 kV
Vd: -1.2 %
PF: 97.5 %

477 O
H

14.5 A
0.3 M

V
A

J146
12.6 kV
Vd: -1.2 %
PF: 97.6 %

477 O
H

11.4 A
0.2 M

V
A

J147
12.6 kV
Vd: -1.1 %
PF: 97.7 %

477 O
H

2.5 A
0.1 M

V
A

J148
12.6 kV
Vd: -1.1 %
PF: 97.6 %

4/0 O
H

J149
12.6 kV
Vd: -1.1 %
PF: 98.4 %

Normally 
Open

15 kV-4/0
4.9 A
0.1 MVA

4/0 O
H

2.5 A
0.1 M

V
A

T102
12.6 kV
Vd: -1.2 %
PF: 97 %

1/0 OH
2.4 A
0.1 MVA

T103
12.6 kV
V

d: -1.2 %
P

F: 97 %

#2 O H
3.1 A
0.1 MVA

T104
12.6 kV
V

d: -1.2 %
P

F: 97 %

15 kV -4/0
2.5 A
0.1 MVA

T105
12.6 kV
V

d: -1.1 %
P

F: 97 %

15 kV  1/0
4.1 A
0.1 MVA

T1
06

12
.6

 k
V

V
d:

 -1
.1

 %
P

F:
 9

7 
%

T107
12.6 kV
V

d: -1.1 %
P

F: 97 %

15 kV
-750

55.3 A
1.2 M

V
A

J150
12.6 kV
Vd: -1.2 %
PF: 97.5 %

15 kV
-4/0

8.4 A
0.2 M

V
A

T108
12.6 kV
Vd: -1.1 %
PF: 97 %

15 kV
 1/0

27 A
0.6 M

V
A

T109
12.6 kV
Vd: -1.2 %
PF: 97 %

15 kV
 1/0

8.5 A
0.2 M

V
A

T110
12.6 kV
V

d: -1.4 %
P

F: 97 %

477 O H
0 A
0 M VA

J152
12.6 kV
Vd: -1.2 %
PF: 98.1 %

477 O H
142.7 A
3.1 MVA

J153
12.6 kV
Vd: -1.3 %
PF: 98.1 %

477 O H
144.9 A
3.2 MVA

Circuit 603

477 O
H

70.6 A
1.5 M

V
A

J154
12.6 kV
Vd: -1.2 %
PF: 98.1 %

477 O
H

61 A
1.3 M

V
A

J155
12.6 kV
Vd: -1.1 %
PF: 98.1 %

477 O
H

34.7 A
0.8 M

V
A

J156
12.6 kV
Vd: -1.1 %
PF: 98.1 %

477 O
H

J157
12.6 kV
Vd: -1.1 %
PF: 98.6 %

477 O
H

26.6 A
0.6 M

V
A

J158
12.6 kV
Vd: -1.2 %
PF: 98.6 %

J159
12.6 kV
Vd: -1.2 %
PF: 98.6 %

477 O H
26.6 A
0.6 MVA

J160
12.6 kV
Vd: -1.2 %
PF: 98.6 %

477 O H
44.5 A
1 M VA

15 kV-4/0
14.3 A
0.3 MVA

15 kV-4/0
8.3 A
0.2 MVA

J161
12.6 kV
Vd: -1.1 %
PF: 98.4 %

15 kV-4/0
6.2 A
0.1 MVA

477 O
H

44.5 A
1 M

V
A

477 OH

4.4 A

0.1 MVA

J163
12.6 kV
Vd: -1.3 %
PF: 98 %

47
7  O

H
4.4

 A
0.1

 M
V A

J164
12.6 kV
Vd: -1.2 %
PF: 98 %

4 7
7 

O
H

4.
3 

A
0.

1  
M

VA

J165
12.6 kV
Vd: -1.2 %
PF: 98 %

477  O
H

4 .3 A

0.1  M
VA

J166
12.6 kV
Vd: -1.2 %
PF: 98 %

1/0 O
H

4.3 A
0.1 M

V
A

4 77  O H

J167
12.5 kV
Vd: -0.2 %

Normally 
Open

T111
12.6 kV
V

d: -1.1 %
P

F: 98 %

T112
12.6 kV
Vd: -1.2 %
PF: 98 %

#2 O
H

0.2 A
0 M

V
A

#2 O
H

0.8 A
0 M

V
A

T113
12.6 kV
V

d: -1.3 %
P

F: 98 %

15 kV
 1/0

2.2 A
0 M

V
A

T114
12.6 kV
V

d: -1.3 %
P

F: 98 %

15 kV  1/0
9.7 A
0.2 MVA

T1
15

12
.6

 k
V

V
d:

 -1
.2

 %
P

F:
 9

8 
%

15 kV  1/0
26.2 A
0.6 MVA

T1
16

12
.6

 k
V

V
d:

 -1
.1

 %
P

F:
 9

8 
%

15 kV  1/0
34.7 A
0.8 MVA

T1
17

12
.6

 k
V

V
d:

 -1
 %

P
F:

 9
8 

%

15 kV -750
4.5 A
0.1 MVA

T1
18

12
.6

 k
V

V
d:

 -1
.1

 %
P

F:
 9

8 
%

T119
12.6 kV
V

d: -1.1 %
P

F: 98 %

15 kV
-4/0

2.1 A
0 M

V
A

T120
12.6 kV
Vd: -1.1 %
PF: 98 %

15 kV
-4/0

6.1 A
0.1 M

V
A

T121
12.6 kV
Vd: -1.1 %
PF: 98 %

15 kV
-4/0

3.6 A
0.1 M

V
A

T122
12.6 kV
Vd: -1.2 %
PF: 98 %

J162
12.6 kV
Vd: -1.2 %
PF: 98.1 %

1/0 O
H

62.3 A
1.4 M

V
A

J168
12.6 kV
Vd: -1.1 %
PF: 98.1 %

1/0 O
H

42.3 A
0.9 M

V
A

15 kV  1/0
20 A
0.4 MVA

15 kV  1/0
28.8 A
0.6 MVA

15 kV
 1/0

13.5 A
0.3 M

V
A

T1
23

12
.6

 k
V

V
d:

 -1
.1

 %
P

F:
 9

8 
%

T1
24

12
.6

 k
V

V
d:

 -1
 %

P
F:

 9
8 

%

T125
12.6 kV
Vd: -1.1 %
PF: 98 %

J169
12.7 kV
Vd: -1.5 %
PF: 98.8 %

15 kV-750
146.2 A
3.2 MVA

15 kV
-750

107.6 A
2.4 M

V
A

Circuit 602

J170
12.6 kV
Vd: -1.4 %
PF: 98.9 %

J171
12.6 kV
Vd: -1.4 %
PF: 98.8 %

15 kV-750
10 A
0.2 MVA

J172
12.6 kV
Vd: -1.4 %
PF: 96.8 %

15 kV-750

1 5 k
V-75

0

94 .7 
A

2.1
 MV A

J173
12.6 kV
Vd: -1.3 %
PF: 97.3 %

15
 k V

- 7
50

84
 A

1. 8
 M

V
A

15 kV
-750

49.6 A
1.1 M

V
A

J174
12.6 kV
Vd: -1.3 %
PF: 99.3 %

J175
12.6 kV
Vd: -1.3 %
PF: 99 %

15 kV-750
8 A
0.2 MVA

15 kV
-750

5.2 A
0.1 M

V
A

J176
12.6 kV
Vd: -1.4 %
PF: 98.4 %

15 kV
-750

Normally 
Open

15 kV-750

15 kV
-750

41.6 A
0.9 M

V
A

J177
12.6 kV
Vd: -1.3 %
PF: 99.1 %

15 kV
-750

21.4 A
0.5 M

V
A

J178
12.6 kV
Vd: -1.3 %
PF: 98.7 %15 k V -750

4 A
0.1 M

V A

Normally 
Open

J179
12.6 kV
Vd: -1.3 %
PF: 99 %

15 kV-750
20.1 A
0.4 MVA

15 kV
-750

8.1 A
0.2 M

V
A

J180
12.6 kV
Vd: -1.3 %
PF: 98.2 %

15 kV
-750Normally 

Open

15
 kV

-7
50

20
.1 

A
0.4

 M
V A

J181
12.6 kV
Vd: -1.3 %
PF: 98.7 %

15 kV-750

11.8 A

0.3 MV A

J182
12.6 kV
Vd: -1.3 %
PF: 98.6 %

15 kV
-750

12 A
0.3 M

V
A

J183
12.6 kV
Vd: -1.4 %
PF: 98.1 %

15 kV
-4/0

J184
12.6 kV
Vd: -1.4 %
PF: 98.4 %

15 kV
-4/0

4.3 A
0.1 M

V
A

15 kV
-4/0

12.8 A
0.3 M

V
A

T1
26

12
.6

 k
V

V
d:

 -1
.3

 %
P

F:
 9

8 
%

15 kV
 1/0

10.8 A
0.2 M

V
A

T127
12.6 kV
V

d: -1.3 %
P

F: 98 %

15 kV  1/0
8.6 A
0.2 MVA

T1
28

12
.6

 k
V

V
d:

 -1
.4

 %
P

F:
 9

8 
%

15 kV  1/0
5.2 A
0.1 MVA

T129
12.6 kV
V

d: -1.4 %
P

F: 98 %

15 kV
 1/0

4.9 A
0.1 M

V
A

T1
30

12
.6

 k
V

V
d:

 -1
.4

 %
P

F:
 9

8 
%

T131
12.6 kV
Vd: -1.1 %
PF: 98 %

15 kV  1/0
0.2 A
0 M VA

T132
12.6 kV
V

d: -1.3 %
P

F: 98 %

15 kV  1/0
8.1 A
0.2 MVA

T133
12.6 kV
V

d: -1.3 %
P

F: 98 %

15 kV  1/0
4.3 A
0.1 MVA

T134
12.6 kV
V

d: -1.4 %
P

F: 98 %

15 kV
 1/0

8.3 A
0.2 M

V
A

T135
12.6 kV
V

d: -1.3 %
P

F: 98 %

T136
12.6 kV
V

d: -1.3 %
P

F: 98 %

4/0
 OH

0 A
0 M

V A

J185
12.5 kV
Vd: -0.2 %
PF: 91 %

4/0 OH
1.7 A
0 M VA

J186
12.5 kV
Vd: -0.2 %
PF: 91.2 %

15 kV-750
3 A
0.1 MVA

J187
12.5 kV
Vd: -0.2 %
PF: 92.2 %

15 kV
-750

13 A
0.3 M

V
A

J188
12.5 kV
Vd: -0.2 %
PF: 91.2 %

15 kV-750
28.6 A
0.6 MVA

J189
12.5 kV
Vd: -0.3 %
PF: 92.4 %

15 kV-750
34.6 A
0.7 MVA

J190
12.5 kV
Vd: -0.3 %
PF: 92.9 %

15 kV
 1/0

J191
12.5 kV
Vd: -0.3 %
PF: 91.3 %

15 kV
-750

7.7 A
0.2 M

V
A

Normally 
Open

15 kV
-750

J192
12.5 kV
Vd: -0.3 %

15 kV-750
0 A
0 M VA

J193
12.5 kV
Vd: -0.3 %
PF: 91 %

15 kV
-750

5.2 A
0.1 M

V
A

J194
12.5 kV
Vd: -0.3 %
PF: 92 %

15 kV
-750

34.5 A
0.7 M

V
A

J195
12.5 kV
Vd: -0.3 %
PF: 92.4 %

15 kV
-750

36.3 A
0.8 M

V
A

J197
12.6 kV
Vd: -1.4 %
PF: 96.8 %

1 5 k
V- 75

0

Normally 
Open

J198
12.5 kV
Vd: 0.1 %

15 k V-75
0

0 A
0 MV A

J199
12.5 kV
Vd: 0.1 %
PF: 91.9 %

15 kV-750

104.6 A

2.3 MV A
J200
12.5 kV
Vd: 0.1 %
PF: 92 %

15 kV -750

141.3 A

3 M V A

J201
12.5 kV
Vd: -0.3 %
PF: 92.4 %

15 kV-750

189.7 A

4.1 MV A J202
12.5 kV
Vd: -0.4 %
PF: 92.4 %

15 kV-750

189.6 A

4.1 MV A

J203
12.5 kV
Vd: -0.5 %
PF: 92.3 %

15
 kV

-75
0

21
1.5

 A
4.6

 M
V A

Circuit 402

J196
12.6 kV
Vd: -1.4 %
PF: 92.5 %

15 kV-750
210.6 A
4.6 MVA

15
 k

V-
75

0
95

. 2
 A

2. 1
 M

VA

J204
12.4 kV
Vd: 0.2 %
PF: 91.7 %

15 kV
-750

53.8 A
1.2 M

V
A

J205
12.5 kV
Vd: 0.1 %
PF: 91.2 %

15
 k

V
- 7

5 0
3 6

. 9
 A

0 .8
 M

V
A

1 5
 k

V
- 4

/ 0
3 7

 A
0 .

8  
M

V
A

T137
12.5 kV
Vd: -0.2 %
PF: 91 %

#2 O
H

1.7 A
0 M

V
A

15 kV  1/0
1.3 A
0 M VA

T1
38

12
.5

 k
V

V
d:

 -0
.2

 %
P

F:
 9

1 
%

15 kV
 1/0

12.8 A
0.3 M

V
A

T1
39

12
.5

 k
V

V
d:

 -0
.2

 %
P

F:
 9

1 
%

15 kV
 1/0

6.2 A
0.1 M

V
A

T1
40

12
.5

 k
V

V
d:

 -0
.3

 %
P

F:
 9

1 
%

15 kV  1/0
3.6 A
0.1 MVA

T1
41

12
.5

 k
V

V
d:

 -0
.3

 %
P

F:
 9

1 
%

15 kV  1/0
13.1 A
0.3 MVA

T1
42

12
.5

 k
V

V
d:

 -0
.2

 %
P

F:
 9

1 
%

15 kV
 1/0

8 A
0.2 M

V
A

T1
43

12
.5

 k
V

V
d:

 -0
.3

 %
P

F:
 9

1 
%

15 kV
 1/0

5.2 A
0.1 M

V
A

T144
12.5 kV
Vd: -0.3 %
PF: 91 %

15 kV  1/0
29.6 A
0.6 MVA

T1
45

12
.5

 k
V

V
d:

 -0
.2

 %
P

F:
 9

1 
%

15 kV  1/0
2 A
0 M VA

T1
46

12
.5

 k
V

V
d:

 -0
.3

 %
P

F:
 9

1 
%

15 kV
 1/0

13 A
0.3 M

V
A

T147
12.5 kV
Vd: -0.3 %
PF: 91 %

15 kV
 1/0

22.1 A
0.5 M

V
A

T148
12.5 kV
V

d: -0.5 %
P

F: 91 %

T149
12.5 kV
Vd: 0.2 %
PF: 91 %

15 kV  1/0
9.6 A
0.2 MVA

T150
12.5 kV
V

d: 0.1 %
P

F: 91 %
15 kV  1/0
42 A
0.9 MVA

T151
12.4 kV
V

d: 0.3 %
P

F: 91 %

T152
12.4 kV
Vd: 0.3 %
PF: 91 %

Normally 
Open

15 kV-4/0
45.7 A
1 M VA

J206
12.5 kV
Vd: -0.3 %
PF: 92.7 %

Normally 
Open

1 5 k
V - 75

0

J207
12.5 kV
Vd: -0.5 %
PF: 92.7 %

15 kV
-4/0

73.7 A
1.6 M

V
A

J208
12.5 kV
Vd: -0.4 %
PF: 92.8 %

15 kV
-4/0

56.8 A
1.2 M

V
A

15 
kV

- 7
5 0

80.
1 A

1.7
 M

V A

J209
12.5 kV
Vd: -0.6 %
PF: 92.7 %

1 5 k
V - 4/0

1 4.8
 A

0.3
 M

V A

J210
12.5 kV
Vd: -0.4 %
PF: 92.2 %

15 kV
-4/0

11.4 A
0.2 M

V
A

15 kV
-4/0

19.7 A
0.4 M

V
A

15
 kV

-7 50

10
4 .6  A

2.3
 MV A

J211
12.6 kV
Vd: -0.7 %
PF: 92.4 %

15 kV
-750

216.4 A
4.7 M

V
A

Circuit 401

J212
12.6 kV
Vd: -1.4 %
PF: 92.3 %

15
 k

V-
7 5

0
1 8

9 .5
 A

4.
2 

MV
A

J213
12.6 kV
Vd: -1.2 %
PF: 92.4 %

J214
12.6 kV
Vd: -1 %
PF: 92.4 %

15 kV-750
189.9 A
4.1 MVA

15 k V-750
190.3 A4.1 MVA

J215
12.6 kV
Vd: -0.7 %
PF: 92.2 %

15 kV-750
161.4 A
3.5 MVA

15 k V 1 /0
27 A0.6  MVA

T153
12.6 kV
V

d: -1.3 %
P

F: 91 %

15 kV
-750

23.8 A
0.5 M

V
A

T154
12.6 kV
V

d: -0.7 %
P

F: 91 %

T155
12.5 kV
V

d: -0.5 %
P

F: 91 %

T156
12.5 kV
V

d: -0.4 %
P

F: 91 %

15 kV
-4/0

11.2 A
0.2 M

V
A

T157
12.5 kV
V

d: -0.3 %
P

F: 91 %

15 kV
 1/0

5.3 A
0.1 M

V
A

T158
12.6 kV
Vd: -0.7 %
PF: 91 %

15 kV
 1/0

17.7 A
0.4 M

V
A

T159
12.6 kV
V

d: -0.6 %
P

F: 91 %

15 kV
-4/0

18.6 A
0.4 M

V
A

J216
12.5 kV
Vd: -0.6 %
PF: 91.6 %

15 kV-4/0
2.5 A
0.1 MVAT160

12.5 kV
V

d: -0.6 %
P

F: 91 %

15 kV
 1/0

16.3 A
0.4 M

V
A

T161
12.5 kV
Vd: -0.6 %
PF: 91 %

15 kV
 1/0

5.2 A
0.1 M

V
A

T162
12.5 kV
Vd: -0.6 %
PF: 91 %

15 kV
-4/0

6.4 A
0.1 M

V
A

T163
12.5 kV
Vd: -0.5 %
PF: 91 %

15 kV  1/0
2.2 A
0 M VA

T164
12.5 kV
V

d: -0.4 %
P

F: 91 %

15 kV  1/0
3.6 A
0.1 MVA

T1
65

12
.5

 k
V

V
d:

 -0
.4

 %
P

F:
 9

1 
%

J217
12.6 kV
Vd: -1.3 %
PF: 96.8 %

15 kV-750
238 A
5.2 MVA

1/0 OH
6.6 A
0.1 MVA

T1
66

12
.6

 k
V

V
d:

 -1
.1

 %
P

F:
 9

9 
%

15 kV
 1/0

10.2 A
0.2 M

V
A

T167
12.5 kV
Vd: -0.5 %
PF: 96 %

15 kV-4/0
17.5 A
0.4 MVA

T1
68

12
.6

 k
V

V
d:

 -1
.3

 %
P

F:
 9

8 
%

69 kV  795 ACSR
73 A
8.8 MVA

J151
69.5 kV
Vd: -0.8 %
PF: 97.6 %

69 k
V 795 AC

SR

73 A

8.8 MVA

69 kV  1272 ACSR
150.9 A
18.2 MVA

J218
69.6 kV
Vd: -0.9 %
PF: 94.7 %

69 kV  795 ACSR
150.9 A
18.2 MVA

GRID

Purgatory
69.7 kV
Vd: -1 %
PF: 94.7 %

69 kV  795 ACSR
60.9 A
7.3 MVA

J219
69.5 kV
Vd: -0.7 %
PF: 96.2 %

69 kV
 795 AC

S
R

286.9 A
34.5 M

V
A

GRID

Mi llcreek
69.7 kV
Vd: -1 %
PF: 96 %

69 kV  795 ACSR

J220
69.5 kV
Vd: -0.7 %

Normally 
Open

69 kV  795 ACSR
0 A
0 M VA

69 kV
 795 AC

S
R

69 kV
 477 AC

S
R

76.1 A
9.1 M

V
A

69 kV  795 ACSR
226 A
27.2 MVA

J221
69.5 kV
Vd: -0.7 %
PF: 96.1 %

69 kV
 795 AC

S
R

226 A
27.1 M

V
A

69 kV 795 ACS R

63.5 A

7.6 MV A

69 kV  795 ACSR
63.5 A
7.6 MVA

J222
69.2 kV
Vd: -0.3 %
PF: 95.3 %

Normally 
Open

15 kV-750
107.2 A
2.4 MVA

Circuit 601

15 kV-750
107.2 A
2.4 MVA

J235
12.7 kV
Vd: -1.5 %
PF: 97.7 %

O
pe

n

Open

477 O
H

17 A
0.4 M

V
A

T171
12.6 kV
Vd: -1.1 %
PF: 97 %

Circuit 303

15 kV-4/0
6.3 A
0.1 MVA 15 kV-4/0

15 kV-750
32.2 A
0.7 MVA

T173
12.6 kV
Vd: -1.2 %
PF: 97 %

15 kV
-4/0

32.4 A
0.7 M

V
A

T174
12.6 kV
Vd: -1.1 %
PF: 97 %

15 kV
-4/0

1.9 A
0 M

V
A

T175

New Charging Station

Open

 Open

T176
12.5 kV
Vd: -0.1 %
PF: 96 %

15 kV-4/0
8.6 A
0.2 MVA

15 kV-4/0
11.4 A
0.2 MVA

T1
77

12
.5

 k
V

V
d:

 -0
.6

 %
P

F:
 9

6 
%

15 kV
-750

22.1 A
0.5 M

V
A

Close

15 kV
-750

10 A
0.2 M

V
A

T178
12.5 kV
V

d: -0.5 %
P

F: 96 %

T180
12.6 kV
Vd: -0.6 %
PF: 96 %

15
 k

V
- 4

/0
14

. 1
 A

0.
3 

M
V

A

15 kV -4/0
10.2 A
0.2 MVA

T181
12.6 kV
Vd: -0.7 %
PF: 96 %

1 5 k
V  1/

0

28
 A

0.6
 M

VA

T1
82

12
.5

 k
V

V
d:

 -0
.5

 %
P

F:
 9

6 
%

Close

Open

15 kV
-750

2 A
0 M

V
A

T183
12.6 kV
Vd: -1.4 %
PF: 99 %

Open

Close

15 k V-75 0

22 .9  A

0 .5  MV
A

15 kV -750
27.2 A
0.6 MVA

15 k V
-75 0

9.7 A

0 .2  M
VA

T184
12.4 kV
Vd: 0.3 %
PF: 91 %

15 kV-750
13.5 A
0.3 MVA

T185
12.4 kV
Vd: 0.3 %
PF: 91 %

15 k
V -7 50

3.8
 A

0 .1 
MVA

T1
86 12

.4 
kV

Vd
: 0

.3 
%

P
F: 

91
 %

15 kV -4/0

38.7 A

0.8 MVA

T187
12.6 kV
V

d: -1.4 %
P

F: 98 %

15 kV
-4/0

17.4 A
0.4 M

V
A

15 kV -4/0
10 A
0.2 MVA

T188
12.6 kV
Vd: -1.4 %
PF: 98 %

15 kV-4/0
11.3 A
0.2 MVA

T1
89

1 2
.6

 k
V

V
d :

 -1
. 4

 %
P

F:
 9

8 
%

15 kV -750
14.7 A
0.3 MVA

T190
12.6 kV
V

d: -1.4 %
P

F: 98 %

15  kV
-7 50

33.4
 A

0.7
 MVA

T191
12.6 kV
Vd: -1.4 %
PF: 98 %

15 kV-750
22.1 A
0.5 MVA

15
 k

V
-7

50
16

.3
 A

0.
4 

M
V

A

15 kV -750

1 5 k
V -7 50

71 .7 A

1 .6 M
VA

15 kV-4/0
19.9 A
0.4 MVA

T192
12.6 kV
Vd: -1.1 %
PF: 91 %

15
 k

V-
75

0
52

. 2
 A

1.
1  

M V
A

15 kV -4/0
27.7 A
0.6 MVA

1 5 kV -4/0
21.1 A0.5 MVA

T193
12.6 kV
V

d: -1 %
P

F: 98 %

15 kV - 4/0
4.7 A0.1 MVA

T195
12.6 kV
Vd: -1.1 %
PF: 91 %

15 kV-4/0
24.7 A
0.5 MVA

T196
12.6 kV
V

d: -1.1 %
P
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SECTION I   GENERAL 

 

Introduction 
 

Intermountain Consumer Professional Engineers, Inc. (“ICPE”) performed studies and analyses for 

Washington City Power (“WCP”) to update their 2019 Electrical Power Capital Facilities Plan and 

Impact Fee Facilities Plan.  

 

ICPE utilized load predictions in the studies that were developed using recent load data provided by 

WCP and load trends observed in Washington City over the past several years. The future loads used 

in the studies are predictions and do not reflect actual values which prevents ICPE from guaranteeing 

or assuring that the recommendations reflect actual events that will occur in the future. However, it is 

believed that all predictions and observations used in the study are reasonable and appropriate for the 

purpose of the Capital Facilities Plan and Impact Fee Facilities Plan.  

Impact Fees - General 
 

Impact fees are generally used by cities to fund infrastructure projects necessary to provide services to 

new developments within the city’s boundary. The new development should bear the additional or 

incremental capital cost for the services, existing residents who do not benefit from the new 

development should not bear the costs for services to the new development. Impact fees are not 

intended for operating expenses or for corrections to existing deficiencies in the services presently 

being provided by a city. Impact fees are based on anticipated new load increase to the electrical 

system due to the new developments. The improvements outlined in the plans are required to maintain 

the present level of service to both new and existing customers.   

Impact Fees - Utah 
 

In Utah, impact fees are governed by state statute, specifically U.C.A. 1953 § 11-36a-102.  The 

Statute requires that each governmental agency that imposes an impact fee shall (1) prepare an Impact 

Fee Facilities Plan (§ 11-36a-301), (2) perform an Impact Fee Analysis (§ 11-36a-303), (3) calculate 

the Impact Fee(s) (§ 11-36a-305) and (4) certify the Impact Fee Facilities Plan (§ 11-36a-306). 

 

As stated in the Statute, the “Impact Fee Facilities Plan (“IFFP”) shall identify (a) demands placed 

upon existing public facilities by new development activity; and (b) the proposed means by which the 

political subdivision will meet those demands.” The IFFP shall also consider all revenue sources, 

including impact fees, used to finance impacts on system improvements. This report incorporates the 
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most recent WCP Capital Facilities Plan (“CFP”), dated April 2024. In general, the CFP outlines all 

projects necessary to maintain electrical service to existing customers and the IFFP outlines fees for 

the improvements necessary to provide service to new developments and customers. Projects 

identified in the CFP may be due to the correction of an existing deficiency or improvement necessary 

to maintain reliability and are not included in the IFFP.     

 

The Utah Statute requires the governmental agency that imposes an impact fee to perform an analysis 

of the impact fee and document the results. The agency is also required to provide a summary 

document of the analysis that can be understood by a layman. The estimated impacts on the existing 

electrical system due to the new development are to be included in the Impact Fee Analysis (IFA) 

along with the costs associated with addressing the impacts. The IFA is also required to include the 

costs of existing capacity that will be recouped. 

   

Impact Fee calculations may include the following: 

(a) The construction cost. 

(b) The cost of acquiring land and material. 

(c) The cost for planning, surveying, and engineering fees for services provided to design the 

construction. 

(d) Debt service charges, if the impact fees are used to pay the principal and interest on bonds 

or other obligations to finance the costs of the construction. 

 

Impact Fee calculations are to be based on local industry standard material and labor estimates. The 

assumptions used to develop the estimates are to be included in the IFA. The IFFP and the IFA area to 

be certified by the person or entity that prepared the documents. 

Washington City 
 

According to the US Census, Washington City is located in Washington County, Utah. The land 

area is 32.86 square miles and the estimated population in 2023 was about 

33,877 persons. The median resident age is 36.3 years, the average household 

size is 2.99 persons and the median household income is about $94,655. 

 

Washington City Power was formed in 1987 to serve electricity to Washington City. The 

service area is north of the Virgin River and within the Washington City limits. The 

CFP and IFFA plans do not include the south side of the Virgin River which is 

served by Dixie Power.   
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Electricity Supply 

General 
 

Figure 1 illustrates the three basic components of an electrical system, an electric generator that 

creates the electricity, a transmission system that carries the electricity to the distribution system; and 

the distribution system that delivers the electricity to the customer.   

 

                        

Figure 1 

Illustration of a Typical Power Delivery System 

Electricity Generation 
 

Electricity is produced by a generator that is powered by a fuel source.  The generator can be a steam, 

hydro, turbine, diesel engine, wind, solar or geothermal.  The generated electricity is provided to a 

utility through purchased power agreements, which can be a firm power agreement (long-term and 

short-term); unit power (a portion of a specific generating unit) and non-firm (usually short-term).  

The type and amount of each generating resource that is used by a utility to meet the electrical demand 

depends on the amount and duration of the demand, the availability of the generating units and the 

cost of the electricity from the generating units.  To meet the hourly demand for electricity, each 

available generating resource is evaluated according to its availability, capacity and operating cost and 

then dispatched accordingly to meet the demand for electricity in each hour of the day.   

 

The utility’s peak demand is the highest demand for electricity in any one hour. It is during these peak 

hours that a utility will use multiple generating resources including its own generating resources. 
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Electricity Transmission 

 

The electricity leaving the generator is stepped up to a higher voltage by a transformer and delivered 

to the transmission system.  The transmission system consists of transmission power poles or towers, 

conductors, substations and other equipment necessary to deliver electricity from the generators to the 

utility.  

 

Transmission of electricity to Washington City Power is through the Utah Associated Municipal 

Power Systems (UAMPS) transmission system. UAMPS receives electricity through Rocky Mountain 

Power’s transmission system. 

Electricity Distribution 
 

Electricity distribution is the final stage in the delivery of electricity to customers. An electricity 

distribution system receives electricity from the transmission system and delivers it to 

consumers. A typical electric distribution system includes medium-voltage (69 kV & 12.47 kV) 

power lines, substations, transformers, service drops and metering.  The distribution system 

begins where the voltage is stepped down through transformer(s) and ends at the secondary 

service point at the customer's meter. Distribution circuits begin at the low-voltage side of the 

transformer located in the City’s substation. Conductors for the distribution delivery system are 

either located overhead on utility poles or buried underground.  

 

Most electric customers are connected to a pole mounted or pad mounted transformer that 

reduces the distribution voltage to the low voltage used by customers.  Each customer has an 

electrical service connection and a meter.  
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          SECTION II CAPITAL FACILITIES PLAN AND                   

                       IMPACT FEE FACILITIES PLAN 

 

General 
 

The Impact Fee Facilities Plan identifies the additional electrical load placed on an existing electrical 

system by new developments, identifies additions or modifications to the existing electrical system 

necessary to meet the increased load and provides costs for the system additions or modifications. The 

Plan will enable the utility to determine how they will fund the projects necessary to meet the load 

increase to the system. 

 

The following summarizes the results of the Capital Facilities Plan Update that was completed in 

April 2024 where load increases were identified, projects were proposed to meet the load increase and 

costs were provided for the proposed projects.  

Historical Population and Load Growth 
 

According to the U.S. Census Bureau, the Washington City’s population in 2020 was approximately 

27,993. The population grew to 33,877 by 2023 for an approximate 20% increase in population over 

three years. The following table is a summary of the population growth since 1960.  

 

Table 2-1 

Washington City Historical Population 

Historical population 

Census Pop. %± 

1960 445 2.3% 

1970 750 68.5% 

1980 3,092 312.3% 

1990 4,198 35.8% 

2000 8,186 95.0% 

2010 18,761 129.2% 

 2020 27,993 49.2% 

Est. 2023 33,877 21.0% 

 

Washington City experienced a high growth rate between 1980 and 1990 and between 1990 and 2010. 

However the electrical load during these periods did not increase as significantly as the population.  

The annual historical load growth since 1987 is shown in Table 2-2. 
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Table 2-2 

Washington City 

Electrical Load History 

 PEAK kW 

Year Summer % Growth Winter % Growth 
 Peak (Summer) Peak (Winter) 

1987 3,639  6,498  

1988 3,840 5.52% 6,146 -5.42% 

1989 4,360 13.54% 6,851 11.47% 

1990 4,514 3.53% 6,520 -4.83% 

1991 4,433 -1.79% 6,500 -0.31% 

1992 5,121 15.52% 5,616 -13.60% 

1993 5,615 9.65% 6,083 8.32% 

1994 6,514 16.01% 6,268 3.04% 

1995 6,984 7.22% 6,376 1.72% 

1996 8,112 16.15% 6,436 0.94% 

1997 8,590 5.89% 6,665 3.56% 

1998 9,883 15.05% 6,410 -3.83% 

1999 10,646 7.72% 7,154 11.61% 

2000 11,956 12.31% 6,976 -2.49% 

2001 14,490 21.19% 8,144 16.74% 

2002 15,638 7.92% 8,930 9.65% 

2003 17,782 13.71% 8,714 -2.42% 

2004 19,840 11.57% 9,716 11.50% 

2005 23,971 20.82% 11,302 16.32% 

2006 25,093 4.68% 12,966 14.72% 

2007 28,542 13.74% 14,854 14.56% 

2008 27,852 -2.42% 15,216 2.44% 

2009 28,176 1.16% 14,374 -5.53% 

2010 29,005 2.94% 14,731 2.48% 

2011 29,035 0.10% 14,332 -2.71% 

2012 31,518 8.55% 15,332 6.98% 

2013 32,117 1.90% 16,614 8.36% 

2014 31,714 -1.25% 15,377 -7.45% 

2015 34,025 7.29% 14,893 -3.15% 

2016 36,134 6.20% 14,945 0.35% 

2017 37,943 5.01% 14,906 -0.26% 

2018 38,494 1.45% 16,183 8.57% 

2019 40,414 4.99%  16,777  3.67% 

2020 45,665 12.99% 17,890 6.68% 

2021 51,708 13.23% 18,440 3.07% 

2022 51,028 -1.32% 18,990 2.98% 

2023 52,511 2.91%   
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Electric Infrastructure and Future Needs  

Transmission 
 

It is proposed to install Grapevine substation by approximately 2025. Significant load is expected to 

occur in the area surrounding I-15 Exit 13 and in the Solente area lands. The new substation will be 

required to serve this load. A new 69 kV transmission line will be required to feed Grapevine 

substation. It is also proposed to install a new 69 kV tie line from the intersection at Main St. and 

Parkway that feeds the Parkway Substation to the new line feeding Grapevine substation. This will 

create a 69 kV loop so that both substations can be fed from more than one location in the event of a 

line outage or for system maintenance.  This versatility will enhance the City’s ability to operate the 

electrical system and will improve service reliability to City customers. 

Substation & Distribution 
 

Approximately 32 MW of new load is projected over the next ten years in Washington City. Main 

Street circuits will be heavily impacted since the area currently served by Main Street is projected to 

grow by 12.3 MW. A significant load for Main Street circuits is expected to occur in the area 

surrounding I-15 Exit 13 and in the Solente area lands. Additionally, Sienna Hills circuits will need to 

feed several projects for apartment buildings and hotels that are currently in the planning and 

construction stages. Without upgrades, the Main Street circuit 202 and Main Street transformer T2 

will become overloaded. It is proposed to add a new Grapevine Substation. Three new circuits for the 

Grapevine substation are proposed. It is proposed to add a third circuit to the Parkway substation to 

help feed some of the Solente Area.  

 

Approximately 12.9 MW of load is projected for the Solente area lands. A new Grapevine substation, 

as described above, will help serve this load. Additionally, Parkway circuits will also help serve the 

new load in this area. Several new distribution lines will be required in the Solente area lands. Three 

new lines are proposed to be built by Washington City to tie the Solente area lands into existing 

circuits. The rest of the new lines in the Solente area are proposed to be built by developers as the area 

is developed. 
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Level of Service Standards 
 

Consistent with current practice and level of service, Washington City plans, designs and operates its 

system based on the following criteria: 

• Transformer ratings under varying load levels and loading conditions remain below their base 

rating. 

• The system is capable of adequately serving load under single contingency (N-1) situations, 

where “N” is a power system elements such as a transformer or line. 

• The system switching required under an N-1 contingency is simplified to ensure that 

switching orders not become unnecessarily complex. 

• Distribution circuit loading remains below 90% of its maximum current rating. 

• Primary circuit voltage is kept between 95% and 105% of its nominal value. 

• Distribution circuit mains are able to serve additional load under N-1 contingencies. 

 

The above criteria was used to determine Washington City’s future facility needs based on the amount 

of new load placed on the existing electrical system over the study period.  
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Demands Placed on Existing Facilities 
 

Electrical demand loads on a system are measured in kilowatts (kW) or kilovolt-amperes (kVA) and 

are indicated as either coincident-peak (“CP”) demand or non-coincident peak (“NCP”) demand.  The 

system CP demand is the maximum demand for the entire system measured at a point in time where 

the sum of all demands on the system is the highest for the system as a whole. The NCP demand is the 

sum of the maximum demands of individual customers or customer classes such as residential, 

commercial, industrial, measured for a period of time. The CP demand represents the combined loads 

across all customer classes measured at the system level where the NCP demand represents the total 

demand the system would be subject to if all customer classes peaked at the same time. The CP 

demand is usually lower than the NCP demand. For Impact Fees, CP represents the demand placed on 

the existing system as a whole, while NCP reflects the maximum demand placed on local facilities by 

individual customer classes. The CP demand is normally the demand that a utility plans for when 

sizing facilities that will be used to meet future growth on the system. However, each individual piece 

of equipment must be able to support its own individual peak demand even if that demand does not 

occur at the same time as the system’s CP.   

 

Washington City’s projected CP demand between 2023 and 2032 are shown in Table 2-3. The System 

CP Demands for the planning period (2023 – 2032) were developed by ICPE.   

 

Table 2-3 

Summary of CP Demands 

For the Period 2023 through 2033 

Description 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 

Total System CP 

Demands (kW) 
52,511 54,882 58,449 62,230 66,073 69,996 73,921 77,355 80,345 83,279 
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System Modeling for the CFP/IFFP 
 

The recently CFP completed contains results of load flow analysis of the Washington City electrical 

system. The system load flows provide insight on substation transformer loading, distribution circuit 

loading, and system voltage drop. The study includes analyzing N-1 outage conditions. An N-1 outage 

condition is the loss of a major system component such as loss of a substation transformer or loss of a 

main line section. The existing substations that were studied include Staheli, Main Street, Coral 

Canyon, Buena Vista, Sienna Hills, and Parkway. Seventeen existing 12.47 kV circuits were studied. 

The CFP proposes changes to circuit boundaries, the addition of one new substation and the addition 

of four new circuits. 

 

To perform load flow analysis a system computer model was developed.  System model development 

and analysis were performed on Paladin DesignBase 4.0 software.  System modeling data was 

developed from data provided by Washington City. System load was modeled based on 2022 peak 

values since they were available at the time. The actual 2023 peak value is close to the projected 2023 

peak value. Circuit models are based on the assumption that provided circuit maps and data 

(conductor sizes, circuit configurations, line lengths, etc.) are reflective of actual field conditions. 

 

Model Results 
 

The following System Improvement Summary from the CFP details the anticipated projects and 

estimated expenditures necessary to sustain the projected growth rate for Washington City’s electrical 

system for the next 10 years.  There is greater confidence in projecting requirements for 2 to 3 years 

than there is for a 10-year or longer outlook. However it is necessary to forecast future projects due to 

the magnitude (and cost) of the modifications necessary. Also substation and transmission line 

projects can take significant time from start to finish due to material lead times and permitting 

requirements. Substation, distribution, and transmission line requirements need to be addressed to 

meet future needs of the City in a timely fashion. 

 

The proposed projects will provide a method for Washington City to plan and budget for the facilities 

necessary to serve the anticipated electrical load growth. Existing electrical facilities as well as new 

facilities will be used to meet projected load levels. Table 2-4 is a summary of the recommended 

projects, timing and costs.  Detailed cost estimates for the various projects can be found in the 

appendix of the CFP.  Costs shown are based on present 2024 project material and labor pricing. 
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Project ID Description

Project 

Estimated 

Cost ($) **

Estimated 

Timeframe

Impact Fee

%

Impact Fee 

Amount ($)

Revenue Funds

%

Revenue Funds 

Amount ($)

25-PR-03 New Circuit 801  350,000.00 2024-2026 100.00% 350,000.00 0.00% 0.00

23-PR-01*** 1100 E to 300 E Underbuild Upgrade 231,250.00 2024-2025 40.00% 92,500.00 60.00% 138,750.00

25-PR-01 New Grapevine Substation 6,239,000.00 2024-2025 100.00% 6,239,000.00 0.00% 0.00

24-PR-02
69kV Line Extension to Grapevine

with Circuit 802 Underbuild
1,724,000.00 2024-2025 100.00% 1,724,000.00 0.00% 0.00

25-PR-02 69 kV Line Extension to Grapevine 887,000.00 2024-2025 100.00% 887,000.00 0.00% 0.00

23-PR-02 New Circuit 803 669,000.00 2029-2030 100.00% 669,000.00 0.00% 0.00

Circuit 601/803 to Circuit 402 750 Tie 200,000.00 2024-2025 100.00% 200,000.00 0.00% 0.00

21-PR-06 Circuit 102 to Circuit 603 Tie 478,000.00 2026-2027 100.00% 478,000.00 0.00% 0.00

23-PR-03 Circuit 302 to Circuit 303 Tie 760,000.00 2031-2032 100.00% 760,000.00 0.00% 0.00

TOTALS 11,538,250.00 11,399,500.00 138,750.00

* Note: Project timing will vary based on actual load growth amount and location.

** Values have been rounded.

*** Project identified in previous CFP and is 75% completed.

Table 2-4

Summary of CFP Improvement Projects

For the Period 2024 through 2032*
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IFFP Capital Projects and Costs 
 

As previously mentioned, the costs for the above projects are estimated in 2024 dollars. As with most 

capital facilities plans, the majority of these projects are scheduled to occur in the earlier planning 

windows. However, growth in demand on the system generally happens in “groups” or “lumps” 

according to actual commercial and residential development. Actual load growth may be sooner or 

later than shown based on current economic and development levels. Projects shown in the IFFP may 

be delayed or accelerated based on actual load growth locations and timing. 
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Certification of the IFFP 
 

I certify that the attached Impact Fee Facilities Plan: 

1.  includes only the costs of public facilities that are: 

a. allowed under the Impact Fees Act; and 

b. actually incurred; or 

c. projected to be incurred or encumbered within six years after the day on which each 

impact fee is paid; 

2. does not include: 

a. costs of operation and maintenance of public facilities; 

b. costs for qualifying public facilities that will raise the level of service for facilities, 

through impact fees, above the level of service that is supported by existing residents; 

c. an expense for overhead, unless the expense is calculated pursuant to a methodology 

that is consistent with generally accepted cost accounting practices and the 

methodological standards set forth by the federal Office of Management and Budget 

for federal grant reimbursement;  

CERTIFIED BY: 

 

Signature: ___________________ 

Name:        Mac Fillingim 

Title:        ICPE, Senior Engineer   

Date: ___May, 2024______ 
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May 2024 

Project Meeting Overview Report 
 

CARBON FREE POWER PROJECT (CFPP) 

1. Discussed in Executive Session: 

 a. Project wind down status, timeline and Department of Energy interactions. 

FIRM POWER SUPPLY PROJECT 

1. Discussed in Executive Session: 

 
a. Steel 1A & 1B Project including Commercial Operation Dates (COD), status 

updates, battery energy storage system (BESS) and next steps. 

b. Red Mesa Tapaha Project including the current status of the project and 

next steps. 

c. Red Mesa economic curtailment updates including outages.  

d. Prepay for solar including details regarding the prepay, different scenarios 

and next steps.  

2. Details about the Steel 1A & 1B Ribbon Cutting Ceremony scheduled for May 21, 

2024. 

 

3. Discussed the Operations Report including output and scheduling from each 

resource for the month of April. 

GOVERNMENT AND PUBLIC AFFAIRS PROJECT (GPA) 

1. Discussed Federal & State Legislation including Executive Branch and 

Congressional Updates: 

a. 2024 presidential election observations. 

b. 2024 congressional election updates. 

c. Progress being made in Congress and current bills.  
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d. IRA updates including Congressional letter.  

e. Utah State Convention including candidate vote percentages and primary 

election date on June 25th.  

f. State updates including special session and related bills.  

g. GPA topics for future UAMPS memos. 

HORSE BUTTE PROJECT (HBW) 

1. Discussed in Executive Session: 

a. Landowner Lease Agreements including active agreements, updated 

amendments and next steps. 

2. Discussed plant operations including plant maintenance/upgrades, photos of the site 

and site updates.  

3. Discussed the Operations Report including production output for the month of April. 

HUNTER PROJECT 

1. Discussed in Executive Session: 

 a. Long-term strategy including recent activities and next steps. 

b. Economic Dispatch for the summer season including dispatch and 

balancing.  

2. Discussed the Operations Report including plant scheduled output for the month of 

April. 

INTERMOUNTAIN POWER PROJECT (IPP) 

1. Discussed legislative update referring to the Government and Public Affairs Project 

(GPA).  

2. Discussed IPP  updates including the board meeting being held at the plant.  

3. Discussed IPP Economic Dispatch including the summer 2024 operating plan 

overview, operating parameters, inventory and planned usage. 

4. Discussed the Operations Report including scheduled output for the month of April. 
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NEBO PROJECT (PAYSON) 

1. Discussed UAMPS Hedging Policy including market participation and prepay 

analysis.  

2. Discussed plant operation including April statistics, operational item highlights, plant 

maintenance/safety highlights, regulatory items and plant water updates. 

3. Discussed the details of the 2024 Spring Outage including highlights and completed 

maintenance. 

4. Discussed the details of the 20-Year Celebration at the Nebo Power Plant on May 

14th.  

5. Discussed the Operations Report for the month of April including Nebo energy 

breakdown and Nebo sales margins. 

POOL PROJECT 

1. Guest Speaker: 

a. Randy Howard, GM of Northern California Power Agency (NCPA), 

discussed the West-Wide Pathways Initiative including regional markets, 

pathways initiative overview, differences from the status quo market 

governance, the implementation of the pathways and next steps.  

2. Discussed PX & Scheduling Report including monthly and yearly average gas pricing 

for Nebo and market buying and selling average pricing. 

3. Discussed optimizing the UAMPS energy portfolio including project updates for the 

ETRM and tagger software, economic dispatch asset optimization, EIM monthly 

average pricing and current market outlook. 

4. Discussed the Operations Report for the month of April including load peak and 

energy, along with Pool information. 

RESOURCE PROJECT 

1. Discussed in Executive Session: 

 a. Geothermal update including project details, the current status of the project 

and next steps.  

b. New wind project identified by the Resource Procurement Plan including 

project details and next steps.  
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c. Natural Gas Study including the current status of the project, potential 

project site characteristics and the next phase of work. 

d. Fremont Solar update including the status of the project, results of the 

system impact study, and next steps. 

2. Approved resolution to authorize the creation of the new wind study project 

and approval of a $120k budget for the development and execution of the new 

wind energy project PPA. 

BOARD OF DIRECTORS MEETING 

1. Approved using the UAMPS EIM fund to cover the increased costs of $95,000 

for more comprehensive financial health reports for the UAMPS members (40). 

2. Discussed the Operations Report: 

 a. Natural Gas storage including regional storage and natural gas 

consumption. 

b. Industry News including CAISO EDAM schedule, PacifiCorp Stakeholder 

Process and EDAM developments. 

c. Seasonal Outlook including May forecast, prior month, summer outlook, 

precipitation forecast and La Niña update. 

d. Average residential electricity prices. 

e. PacifiCorp Wildfire Mitigation including Public Safety Power Shutoff (PSPS), 

the criteria for a PSPS and communication factors. 

3. Discussed the FY23 Audit Risk Assessment including background, recommended 

measures, assessment and score. 

4. Approved the FY23 Audit Risk Assessment. 

5. Discussed the history of the Nebo Project in honor of the project's 20th anniversary. 

6. Approved all action items for the Project Meetings. 

7. Discussed next month’s board meeting location and details. 

8. Discussed Steel 1A & 1B Ribbon Cutting Ceremony details. 

9. Discussed Lehi Power’s open house on May 15th. 

10. Discussed an electrical license class hosted by Lehi.  

 


