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INTROD8CTION AND S8MMAR< 
 

 
Intermountain Consumer Professional Engineers (³ICPE´) has prepared this electrical s\stem stud\ and Capital 
Facilities Plan (³CFP´) update at the request of Washington Cit\.  This plan updates the 2013 plan previousl\ 
prepared for the Washington Electrical s\stem.  The intent of the plan is to anticipate future demand for electricit\ 
and evaluate the capacit\ of the Cit\¶s electrical s\stem to suppl\ it.  Improvements to the s\stem are proposed to 
insure that capacit\ is in place to suppl\ poZer to customers Zhen needed.  Where appropriate, improvements to 
safet\, reliabilit\, and efficienc\ of the electric s\stem are recommended.  This report has been prepared to provide 
Washington Cit\ information for budgeting and planning purposes.  Detailed design Zork is not included as part of 
this stud\.  
 
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 Zhen these projects should be completed, and the estimated cost of the projects in 2020 dollars. 
The actual timeframe ma\ be sooner or later depending on load groZth e[perienced in a given area. 
 
S\VWHP MRGHO DQG AVVXPSWLRQV 
 
This CFP contains results of load floZ anal\sis of the Washington Cit\ electrical s\stem. The s\stem load floZs 
provide insight on substation transformer loading, distribution circuit loading, and s\stem voltage drop. The stud\ 
includes anal\]ing N-1 outage conditions. An N-1 outage condition is the loss of a major s\stem component such as 
loss of a substation transformer or loss of a main line section. The e[isting substations that Zere studied include 
Staheli, Main Street T1, Main Street T2, Coral Can\on, Buena Vista, Sienna Hills, and ParkZa\. Si[teen e[isting 
12.47 kV circuits Zere studied. The CFP proposes changes to circuit boundaries, the addition of one neZ substation 
and the addition of three neZ circuits. 
 
To perform load floZ anal\sis a s\stem computer model Zas developed.  S\stem model development and anal\sis 
Zere performed on Paladin DesignBase 4.0 softZare.  S\stem modeling data Zas developed from data provided b\ 
Washington Cit\.  Circuit models are based on the assumption that provided circuit maps and data (conductor si]es, 
circuit configurations, line lengths, etc.) are reflective of actual field conditions. 
 
SHUYLFH AUHD 
 
This stud\ considers the electrical load groZth Zithin the Washington Cit\ PoZer service area.  Washington Cit\ 
PoZer serves the area north of the Virgin River and Zithin the Washington Cit\ limits.  The north side of the I-15 
FreeZa\ corridor is also served b\ Washington Cit\ PoZer. The Tortoise Habitat area provides the northern and 
Zestern boundaries to this portion of the service area.  The plan does not provide an\ information or evaluation for 
the loads on the south side of the Virgin River Zhich is served b\ Di[ie Escalante Electric.   
 
SXEVWDWLRQ DQG DLVWULEXWLRQ 
 
Appro[imatel\ 22.7 MW of neZ load is projected over the ne[t ten \ears in Washington Cit\. Sienna Hills circuits 
Zill be the most heavil\ impacted since the area currentl\ served b\ Sienna Hills is projected to groZ b\ 16.5 MW. 
Significant load for Sienna Hills circuits is e[pected to occur in the area surrounding I-15 E[it 13 and in the SITLA 
area lands. Additionall\, Sienna Hills circuits Zill need to feed several projects for apartment buildings and hotels 
that are currentl\ in the planning and construction stages. Without upgrades, the Sienna Hills circuits Zill become 
overloaded. It is proposed to add load to circuit 601 Zhich currentl\ does not feed an\ load e[cept during outage 
conditions of other circuits. Additionall\, it is proposed to create circuit ties betZeen Main Street, Staheli and Sienna 
Hills circuits and to add a third circuit at Staheli substation. This Zill alloZ Main Street and Staheli circuits to help 
support the load groZth that Zould have been served b\ Sienna Hills circuits. Based on projected load groZth, b\ 
appro[imatel\ 2025 load groZth in the area surrounding I-15 E[it 13 and in the SITLA area lands Zill begin to 
surpass Zhat e[isting substations can support. It Zill be become necessar\ to add a neZ Substation 8. TZo neZ 
circuits for Substation 8 are proposed. 
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Appro[imatel\ 9.2 MW of load is projected for the SITLA area lands. A neZ Substation 8, as described above, Zill 
help serve this load. Additionall\, ParkZa\ and Main Street circuits Zill also help serve the neZ load in this area. 
Several neZ distribution lines Zill be required in the SITLA area lands. TZo neZ lines are proposed to be built b\ 
Washington Cit\ to tie the SITLA area lands into e[isting circuits. The rest of the neZ lines in the SITLA area are 
proposed to be built b\ developers as the area is developed. 
 
During N-1 contingencies such as loss of a substation transformer, recloser, or main line segment it becomes 
necessar\ to be able to back up circuits Zith adjacent circuits. Load floZs indicate that the s\stem is able to do this 
properl\ under e[isting load conditions. HoZever, load floZs indicate that as Washington load increases some line 
sections could become overloaded during N-1 contingencies. It Zill become necessar\ to rebuild those line sections 
Zith larger conductor. Projects to rebuild those lines are shoZn in the proposed improvements table. 
 
Main Street substation is an older substation that has fuse protection for the substation transformers. Fuses do not 
provide as good of protection as modern rela\ protection schemes. It is important to provide good protection for 
substation transformers. This is because the\ have long lead times Zhen purchasing them and are ver\ e[pensive to 
replace. Other Washington Cit\ substations have modern rela\ protection for their substation transformers. It is 
proposed to replace the transformer fuses at Main Street substation Zith transrupters and to add transformer 
protection rela\s. This Zill improve the transformer protection at Main Street substation.  
 
There are three mobile home parks that have aging electrical s\stems. The electrical s\stems 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 s\stems in these mobile home parks 
over the ne[t several \ears. The three mobile home parks that need the electrical s\stem rebuild are Cherokee 
Springs, Kings RoZ, and Winter Haven. The neZ electrical s\stem in these mobile home parks Zill include neZ 
cable in conduit, neZ vaults, neZ secondar\ bo[es, and neZ transformers. 
 
The original doZntoZn portion of the s\stem is generall\ served b\ overhead distribution lines.  While several lines 
have been rebuilt in the past several \ears, a large portion of the overhead s\stem is over 30 \ears old and is 
reaching the end of its useful life.  In addition to the various projects listed in this stud\, the Cit\ should budget as 
part of its annual s\stem maintenance to replace aging poles, Zire, secondaries & transformers on an ongoing basis.  
This Zill appl\ to both three phase and single phase lines.  Pole testing and line inspections should be used to 
identif\ the s\stem components that need to be replaced and to prioriti]e the needed replacements.  B\ replacing 
portions of the s\stem each \ear, it Zill help leveli]e the annual maintenance costs and improve overall s\stem 
reliabilit\. 
 
TUDQVPLVVLRQ 
 
It is proposed to install Substation 8 b\ appro[imatel\ 2025. Significant load is e[pected to occur in the area 
surrounding I-15 E[it 13 and in the SITLA area lands. The neZ substation Zill be required to serve this load. A neZ 
69 kV transmission line Zill be required to feed Substation 8. It is also proposed to install a neZ 69 kV tie line from 
the intersection at Main St. and ParkZa\ that feeds the ParkZa\ Substation to the neZ Substation 8. This Zill 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 
s\stem maintenance.  This versatilit\ Zill enhance the Cit\¶s abilit\ to operate the electrical s\stem and Zill 
improve service reliabilit\ to Cit\ customers. 
 
Four e[isting 69 kV lines converge near Main Street substation. These lines branch out to substations and to 69 kV 
sources. At this time it is not possible to sZitch the lines individuall\ so that individual substations can be sZitched 
to alternate 69 kV sources. It is proposed to upgrade 69 kV sZitching to alloZ substations to be sZitched 
individuall\. This Zill improve fle[ibilit\ and reliabilit\ of the 69 kV s\stems.  
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S<STEM LOAD HISTOR< AND FORECAST 
 
 
Management of an electric utilit\ s\stem requires careful planning.  Load forecasts are essential to planning.  NeZ 
facilities must be designed, ordered, and installed in time to meet the needs of neZ residences and businesses; poZer 
resource contracts must be in place to suppl\ groZing demand at the most economical rate.  In addition, budgetar\ 
estimates for neZ facilities need to be created for both short term and long range financial planning. 
 
LRDG HLVWRU\ 
 
Load histor\ is the obvious indicator of Zhat load to e[pect in the future.  During the eighties, Washington Cit\ load 
groZth Zas loZ (due to the introduction of natural gas), but began groZing at about an average of 5% per \ear from 
1987 to 1991.  From 1992 until 2007, the rate of groZth Zas ver\ high, averaging just over 12% per \ear. 
 
During the economic doZnturn that started in 2007 load groZth Zas almost eliminated for the period or 2007 to 
2011.  Load groZth in the \ear from 2011 to 2012 Zas over 8%. GroZth sloZed again for 2013 and 2014. GroZth 
for most \ears since then has been strong. The average annual groZth rate for the last ten \ears Zas 3.7% per \ear 
and the average annual groZth rate for the last five \ears Zas 5.0% per \ear.  
 
LRDG FRUHFDVW 
 
It is anticipated that the s\stem load Zill continue to groZ for the CFP timeframe. Washington Cit\ is projected to 
groZ b\ 16 MW over the ne[t five \ears and another 6.6 MW in the five \ears after that. The area Zith the largest 
e[pected groZth over the ne[t five \ears is land near I-15 E[it 13. This land is mostl\ open space at the moment, but 
is e[pected to fill in over the ne[t five \ears. GroZth in this area Zill mainl\ be commercial. The area Zith the 
largest e[pected groZth betZeen five \ears and ten \ears is the SITLA area lands. GroZth in this area Zill mainl\ be 
housing.  
 
Historical cit\ load is listed in Table 1 and shoZn graphicall\ in Graph 1. Cit\ forecast load data for Washington 
Cit\ is listed in Table 2 and shoZn graphicall\ in Graph 2. Table 3 contains projected Washington Cit\ circuit and 
substation loads based on the e[isting electrical s\stem Zith no s\stem upgrades. As can be seen from the table, 
Sienna Hills circuits and transformer Zill become over loaded if no s\stem upgrades occur. Table 4 contains 
projected Washington Cit\ load circuit and substation loads if proposed upgrades are installed. Load groZth has 
been based on a list of future proposed loads (provided b\ Washington Cit\) Zhich are e[pected to occur. These 
include knoZn projects that are in the planning and construction stages as Zell as general load groZth that is 
e[pected to occur in certain areas of the cit\. ICPE developed projected load values for each of the proposed loads. 
Proposed load increases b\ circuit are shoZn in Table 5.   
 
In planning for additions to Washington Cit\¶s electrical s\stem, summer peak loads are used.  Washington Cit\¶s 
load has been summer peaking since 1994.  Loading of all s\stem equipment, such as transformers and lines, is 
more critical in summer due to the higher ambient temperatures. 
 
Man\ factors ma\ cause variation in the annual kiloZatt peak including Zeather, construction schedules of 
developers and businesses, anne[ations, and factors affecting the general econom\ of the region.  The short-term 
forecasts are most reliable.  Longer-term forecasts need to be periodicall\ updated based on current information and 
forecast trends.  Load forecasts should be revieZed, evaluated and compared to actual load levels at the end of each 
peak loading season. 
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TDEOH 1 

     
:ASHINGTON CIT< 

ELECTRICAL LOAD HISTOR< 

     
 PEAK N: 

<HDU SXPPHU % GURZWK :LQWHU % GURZWK 

 PHDN (SXPPHU) PHDN (:LQWHU) 
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%     
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TABLE 2 

Washington Cit\ Demand Projection 

PEAK N: 
<HDU HLVWRULFDO PURMHFWHG 
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 31,51�   
2013 32,11�   
2014 31,�14   
2015 34,025   
201� 3�,134   
201� 3�,�43   
201� 3�,4�4   
201� 40,414   
2020   42,��� 
2021   4�,�52 
2022   50,3�0 
2023   53,2�0 
2024   5�,4�0 
2025   5�,�50 
202�   �0,355 
202�   �1,2�� 
202�   �2,1�� 
202�  �3,121 

  



In
We

rm
oX

nW
ai

n 
Co

ns
Xm

er
 P

ro
fe

ss
io

na
l E

ng
in

ee
rs

, I
nc

. 
W

as
hi

ng
Wo

n 
Ci

W\
 ±

 C
ap

iWa
l F

ac
ili

Wie
s P

la
n 

El
ec

Wr
ic

al
 2

01
9 

Pa
ge

 7
  

   

 
  

 
 

 



ASSUR[. TUaQVIRUPHU 
PRZHU BaVH RaWLQJ

SXbVWaWLRQ CLUFXLW FaFWRU NVA
APSV NVA APSV NVA APSV NVA APSV NVA APSV NVA APSV NVA APSV NVA APSV NVA APSV NVA APSV NVA APSV NVA

MaLQ SWUeeW
101 113 2,441 113 2,441 113 2,441 113 2,441 113 2,441 113 2,441 113 2,441 113 2,441 113 2,441 113 2,441 113 2,441
102 139 2,995 139 2,995 139 2,995 139 2,995 139 2,995 156 3,364 173 3,733 190 4,102 207 4,471 224 4,840 241 5,209

TUaQV #1 TRWaO 252 5,436 252 5,436 252 5,436 252 5,436 252 5,436 269 5,805 286 6,174 303 6,543 320 6,912 337 7,281 354 7,650 96 10,000

201 91 1,956 91 1,956 91 1,956 91 1,956 91 1,956 91 1,956 91 1,956 91 1,956 91 1,956 91 1,956 91 1,956
202 19 401 19 401 19 401 19 401 19 401 19 401 19 401 19 401 19 401 19 401 19 401

TUaQV #2 TRWaO 109 2,357 109 2,357 109 2,357 109 2,357 109 2,357 109 2,357 109 2,357 109 2,357 109 2,357 109 2,357 109 2,357 99 10,000

MaLQ SWUHHW TRWaO 361 7,793 361 7,793 361 7,793 361 7,793 361 7,793 378 8,162 395 8,531 412 8,900 429 9,269 446 9,638 463 10,007 20,000
SWaKeOL

301 105 2,274 105 2,274 105 2,274 105 2,274 105 2,274 105 2,274 105 2,274 105 2,274 105 2,274 105 2,274 105 2,274
302 85 1,830 85 1,830 85 1,830 85 1,830 85 1,830 85 1,830 85 1,830 85 1,830 85 1,830 85 1,830 85 1,830

SWaKHOL TRWaO 190 4,104 190 4,104 190 4,104 190 4,104 190 4,104 190 4,104 190 4,104 190 4,104 190 4,104 190 4,104 190 4,104 97 12,000
CRUaO CaQ\RQ

401 137 2,967 140 3,017 142 3,067 142 3,067 142 3,067 142 3,067 142 3,067 142 3,067 142 3,067 142 3,067 142 3,067
402 198 4,269 200 4,319 202 4,369 202 4,369 202 4,369 202 4,369 202 4,369 202 4,369 202 4,369 202 4,369 202 4,369

CRUaO CaQ\RQ TRWaO 335 7,236 340 7,336 344 7,436 344 7,436 344 7,436 344 7,436 344 7,436 344 7,436 344 7,436 344 7,436 344 7,436 91 12,000
BXeQa VLVWa

501 94 2,033 129 2,783 137 2,950 144 3,117 152 3,284 152 3,284 152 3,284 152 3,284 152 3,284 152 3,284 152 3,284
502 59 1,268 59 1,268 59 1,268 59 1,268 59 1,268 59 1,268 59 1,268 59 1,268 59 1,268 59 1,268 59 1,268
503 194 4,201 194 4,201 194 4,201 194 4,201 194 4,201 194 4,201 194 4,201 194 4,201 194 4,201 194 4,201 194 4,201

BXHQa VLVWa TRWaO 347 7,501 382 8,251 390 8,418 397 8,585 405 8,752 405 8,752 405 8,752 405 8,752 405 8,752 405 8,752 405 8,752 95 12,000
SLeQQa HLOOV

602 119 2,559 160 3,459 271 5,850 341 7,366 409 8,824 454 9,807 481 10,390 508 10,973 508 10,973 508 10,973 508 10,973
603 176 3,792 204 4,417 239 5,172 304 6,577 364 7,852 431 9,311 480 10,370 489 10,554 497 10,738 506 10,922 514 11,106

SLHQQa HLOOV TRWaO 294 6,351 365 7,876 510 11,022 646 13,943 772 16,676 885 19,118 961 20,760 997 21,527 1005 21,711 1014 21,895 1022 22,079 98 12,000
PaUNZa\

701 234 5,052 236 5,102 239 5,152 239 5,152 239 5,152 239 5,152 239 5,152 239 5,152 239 5,152 239 5,152 239 5,152
703 110 2,377 112 2,427 136 2,927 156 3,377 156 3,377 173 3,746 191 4,115 208 4,484 225 4,853 242 5,222 259 5,591

PaUNZa\ TRWaO 344 7,429 349 7,529 374 8,079 395 8,529 395 8,529 412 8,898 429 9,267 446 9,636 463 10,005 480 10,374 497 10,743 96 12,000

TRWaO ALL 1871 40,414 1986 42,889 2169 46,852 2333 50,390 2467 53,290 2615 56,470 2725 58,850 2794 60,355 2837 61,277 2880 62,199 2923 63,121 80,000

2019

YEAR
PURMHFWHG LRaG - NW

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029

TABLE 3
WASHINGTON CITY

SUBSTATION LOAD FORECAST
PURMecWed LRadV 2020-2029

E[LVWLQg S\VWeP

TUaQV #1

TUaQV #1

TUaQV #1

TUaQV #2

TUaQV #1

TUaQV #1

TUaQV #1



ASSUR[. 7UDQVIRUPHU 
PRZHU BDVH RDWLQJ

6XEVWDWLRQ CLUFXLW FDFWRU N9A
APSV N9A APSV N9A APSV N9A APSV N9A APSV N9A APSV N9A APSV N9A APSV N9A APSV N9A APSV N9A APSV N9A

MDLQ SWUHHW
101 113 2,441 113 2,441 113 2,441 113 2,441 113 2,441 113 2,441 113 2,441 113 2,441 113 2,441 113 2,441 113 2,441
102 139 2,995 139 2,995 139 2,995 146 3,157 205 4,432 273 5,891 138 2,990 138 2,990 138 2,990 138 2,990 138 2,990

7UDQV #1 7RWDO 252 5,436 252 5,436 252 5,436 259 5,598 318 6,873 386 8,332 251 5,431 251 5,431 251 5,431 251 5,431 251 5,431 96 10,000

201 91 1,956 91 1,956 91 1,956 91 1,956 91 1,956 91 1,956 91 1,956 91 1,956 91 1,956 91 1,956 91 1,956
202 19 401 19 401 19 401 70 1,514 70 1,514 87 1,883 104 2,252 121 2,621 138 2,990 156 3,359 173 3,728

7UDQV #2 7RWDO 109 2,357 109 2,357 109 2,357 161 3,470 161 3,470 178 3,839 195 4,208 212 4,577 229 4,946 246 5,315 263 5,684 99 10,000

MDLQ 6WUHHW 7RWDO 361 7,793 361 7,793 361 7,793 420 9,068 479 10,343 564 12,171 446 9,639 463 10,008 480 10,377 498 10,746 515 11,115 20,000
SWDKHOL

301 105 2,274 20 430 20 430 20 430 20 430 20 430 20 430 20 430 20 430 20 430 20 430
302 85 1,844 85 1,844 139 3,002 139 3,002 139 3,002 139 3,002 139 3,002 139 3,002 139 3,002 139 3,002
303 85 1,830 85 1,830 165 3,563 210 4,546 261 5,644 130 2,805 130 2,805 130 2,805 130 2,805 130 2,805

6WDKHOL 7RWDO 190 4,104 190 4,104 190 4,104 324 6,995 369 7,978 420 9,076 289 6,237 289 6,237 289 6,237 289 6,237 289 6,237 97 12,000
CRUDO CDQ\RQ

401 137 2,967 140 3,017 142 3,067 142 3,067 142 3,067 142 3,067 142 3,067 142 3,067 142 3,067 142 3,067 142 3,067
402 198 4,269 200 4,319 202 4,369 202 4,369 202 4,369 202 4,369 202 4,369 202 4,369 202 4,369 202 4,369 202 4,369

CRUDO CDQ\RQ 7RWDO 335 7,236 340 7,336 344 7,436 344 7,436 344 7,436 344 7,436 344 7,436 344 7,436 344 7,436 344 7,436 344 7,436 91 12,000
BXHQD VLVWD

501 94 2,033 129 2,783 137 2,950 144 3,117 152 3,284 152 3,284 152 3,284 152 3,284 152 3,284 152 3,284 152 3,284
502 59 1,268 59 1,268 59 1,268 59 1,268 59 1,268 59 1,268 59 1,268 59 1,268 59 1,268 59 1,268 59 1,268
503 194 4,201 194 4,201 194 4,201 194 4,201 194 4,201 194 4,201 194 4,201 194 4,201 194 4,201 194 4,201 194 4,201

BXHQD 9LVWD 7RWDO 347 7,501 382 8,251 390 8,418 397 8,585 405 8,752 405 8,752 405 8,752 405 8,752 405 8,752 405 8,752 405 8,752 95 12,000
SLHQQD HLOOV

601 83 1,783 107 2,316 129 2,791 129 2,791 129 2,791 129 2,791 129 2,791 129 2,791 129 2,791
602 119 2,559 160 3,459 188 4,067 144 3,109 144 3,109 139 2,994 139 2,994 139 2,994 139 2,994 139 2,994 139 2,994
603 176 3,792 204 4,417 239 5,172 201 4,352 201 4,352 201 4,352 201 4,352 201 4,352 201 4,352 201 4,352 201 4,352

6LHQQD HLOOV 7RWDO 294 6,351 365 7,876 510 11,022 453 9,777 475 10,252 469 10,137 469 10,137 469 10,137 469 10,137 469 10,137 469 10,137 98 12,000
PDUNZD\

701 234 5,052 236 5,102 239 5,152 239 5,152 239 5,152 239 5,152 239 5,152 239 5,152 239 5,152 239 5,152 239 5,152
703 110 2,377 112 2,427 136 2,927 156 3,377 156 3,377 173 3,746 191 4,115 208 4,484 225 4,853 242 5,222 259 5,591

PDUNZD\ 7RWDO 344 7,429 349 7,529 374 8,079 395 8,529 395 8,529 412 8,898 429 9,267 446 9,636 463 10,005 480 10,374 497 10,743 96 12,000
SXE 8

801 183 3,960 192 4,144 200 4,328 209 4,512 217 4,696
802 158 3,422 185 4,005 185 4,005 185 4,005 185 4,005

6XE 8 7RWDO 342 7,382 377 8,149 386 8,333 394 8,517 403 8,701 96 12,000

7RWDO ALL 1871 40,414 1986 42,889 2169 46,852 2333 50,390 2467 53,290 2615 56,470 2725 58,850 2794 60,355 2837 61,277 2880 62,199 2923 63,121 92,000

13. GUDSHYLQH 7DQN LLQH 8SJUDGH

8. CKHURNHH 6SULQJV RHEXLOG
9. KLQJV RRZ RHEXLOG
10. :LQWHU HDYHQ RHEXLOG
11. MDLQ 6WUHHW 6ZLWFKLQJ 8SJUDGH
12. MDLQ 6WUHHW 7UDQVUXSWHUV

17. NHZ 6I7LA LLQHV (B\ DHYHORSHUV)
16. CLUFXLW 703 LLQH E[WHQVLRQ

TABLE 4
WASHINGTON CIT<

SUBSTATION LOAD FORECAST
PURMHFWHG LRDGV 2020-2029

S\VWHP AIWHU PURSRVHG USJUDGHV

<EAR
PURMHFWHG LRDG - N:

2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029

7UDQV #1

7UDQV #2

7UDQV #1

2028 20292022 2023 2024
1. 100 6RXWK FHHGHU 8SJUDGH

7UDQV #1

7UDQV #1

7UDQV #1

7UDQV #1

2. CLUFXLW 601 E[WHQVLRQ
3. CLUFXLW 102 WR 202 7LH 
4. CLUFXLW 102 WR 603 7LH
5. CLUFXLW 303 DQG 603 7LH

18. NHZ 6XEVWDWLRQ 8

20. CLUFXLW 801 E[WHQWVLRQ
21. CLUFXLW 802 E[WHQWVLRQ

2020 2021

7. 1100 E WR 300 E 8QGHUEXLOG

15. CLUFXLW 703 LLQH E[WHQVLRQ

19. 69 N9 LLQH E[WHQWLRQ WR 6XE 8

2019PURMHFWV

6. CLUFXLW 301 WR 303 7LH

    RH-QDPH H[LVWLQJ 302 WR 303

2025 2026 2027

.

14. E[SDQG 703 (B\ DHYHORSHUV)



=RQLQJ AFUHV UQLWV SHU AFUH # UQLWV N: SHU UQLW N: TRWDO
LRZ DHQVLW\ 294.8 4 1179 5 5,895

MHGLXP DHQVLW\ 74 6 444 5 2,220
ScKRRO 12 1 500 500
PaUN 21.1 5 50 250

CKXUcK 4 1 300 300
CHPHWaU\ 8.2 1 50 50

TRWDO 414.1 1631 9,215

CLUFXLW PURMHFW TRWDO N:
2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030-2033

102 SITLA 3,686 - - - - 369 369 369 369 369 369 1,474
102 TRWDO 3,686 - - - - 369 369 369 369 369 369 1,474

401 HRXVHV 100 50 50 - - - - - - - - -
401 TRWDO 100 50 50 - - - - - - - - -

402 HRXVHV 100 50 50 - - - - - - - - -
402 TRWDO 100 50 50 - - - - - - - - -

501 SSULQJKLOO SXLWHV 750 750 - - - - - - - - - -
501 SWULS MaOO 500 - 167 167 167 - - - - - - -

501 TRWDO 1,250 750 167 167 167 - - - - - - -

602 OYaWLRQ CRWWaJH 115 - 58 58 - - - - - - - -
602 LaVLGa ASWV 1,425 - 475 475 475 - - - - - - -
602 OYaWLRQ AVW. LLYLQJ 1,250 625 625 - - - - - - - - -
602 CR\RWH CUHHN ASWV 550 275 275 - - - - - - - - -
602 BHVW WHVWHUQ 375 - 375 - - - - - - - - -
602 AXWR MaOO 1,200 - - 400 400 400 - - - - - -
602 GUaSH VLQH CRPP 3,500 - 583 583 583 583 583 583 - - - -

602 TRWDO 8,415 900 2,391 1,516 1,458 983 583 583 - - - -

603 RHG RRcN ASWV 1,250 625 625 - - - - - - - - -
603 SITLA 1,843 - - - - 184 184 184 184 184 184 737
603 TUaLOKHaG ASWV 260 - 130 130 - - - - - - - -
603 SLJQaO PHaN HHaOWK 3,500 - - 875 875 875 875 - - - - -
603 AXWR MaOO 1,200 - - 400 400 400 - - - - - -

603 TRWDO 8,053 625 755 1,405 1,275 1,459 1,059 184 184 184 184 737

701 GUHHQ SSULQJV 100 50 50 - - - - - - - - -
701 TRWDO 100 50 50 - - - - - - - - -

703 SITLA 3,686 - - - - 369 369 369 369 369 369 1,474
703 BULR 100 50 50 - - - - - - - - -
703 SN\H aW BULR ASWV 900 - 450 450 - - - - - - - -

703 TRWDO 4,686 50 500 450 - 369 369 369 369 369 369 1,474

CLW\ TRWDO 26,390 2,475 3,963 3,538 2,900 3,180 2,380 1,505 922 922 922 3,686

SITLA OSHQ SSDFH

N: PHU <HDU

TABLE 5
:ASHINGTON CIT<

LOAD FORECAST
PURMHFWHG LRDGV 2020-2029

PURMHFWHG FXWXUH LRDGV - LRDG T\SH DQG CLUFXLW LRFDWLRQ
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PROPOSED IMPROVEMENTS 
 
PUopoVed V\VWem impUoYemenWV aUe VXmmaUi]ed in Whe folloZing Wable.  A bUief deVcUipWion of each impUoYemenW iV 
giYen along ZiWh a bUief liVWing of Whe iVVXeV WhaW Whe impUoYemenW helpV Wo VolYe. The eVWimaWed coVWV aUe in 2020 
dollaUV. S\VWem mapV VhoZing Whe locaWion foU each pUopoVed impUoYemenW aUe in Whe appendi[. ImpUoYemenWV aUe 
nXmbeUed Whe Vame in Whe impUoYemenWV WableV and on Whe mapV. A moUe deWailed e[planaWion of load floZ UeVXlWV 
can be foXnd in Whe Load FloZ ± OXWage CaVeV VecWion of Whe UepoUW. ThaW VecWion e[plainV ZhaW oXWageV ZeUe 
VWXdied and ZhaW Whe UeVXlWV ZeUe foU Whe oXWage caVeV.  
 
 

Proposed S\stem ImproYements 
Proposed ImproYement Reason/E[planation Estimated 

Timeframe 
Estimated 

Cost 
1. 100 SoXWh FeedeU 
UpgUade 
 

ImpUoYemenW:  
 
RebXild SWaheli 301 line along 100 SoXWh fUom 
SWaheli VXbVWaWion Wo Main SWUeeW ZiWh doXble 
ciUcXiW 477 ACSR. DoXble line iV appUo[imaWel\ 
1500 feeW and alVo inclXdeV Vingle ciUcXiW XpgUadeV 
Wo 300WeVW aUea.  
 
One Whe ciUcXiWV Zill be a neZ ciUcXiW 302 and Whe 
oWheU Zill VWill be ciUcXiW 301.  
 
E[iVWing ciUcXiW 302 Zill be Ue-named ciUcXiW 303. 

2019-2020 $177,827 

IVVXeV Whe impUoYemenW helpV VolYe: 
 
GeWV a WhiUd ciUcXiW oXW of SWaheli VXbVWaWion. 
 
B\ \eaU 2022 load floZV VhoZ WhaW dXUing an 
oXWage ciUcXiW 503 can be backed Xp b\ neZ ciUcXiW 
301. WiWhoXW Whe neZ doXble ciUcXiW line iW ZoXld 
haYe been backed Xp b\ ciUcXiW old 301 Zhich 
ZoXld haYe oYeUloaded a poUWion of ciUcXiW 301. 

2. CiUcXiW 601 E[WenVion 
 

ImpUoYemenW:  
 
Add load Wo ciUcXiW 601 Wo feed neZ load aW La 
Vida ApaUWmenWV, OYaWion ApaUWmenWV, and 
OYaWion AVViVWed LiYing. ThiV Zill UeqXiUe a neZ 
line fUom appUo[imaWel\ TelegUaph SWUeeW (JXVW 
EaVW of Sienna HillV) Wo Sand\ TalXV DUiYe 
AUenoVo DUiYe. NeZ line iV appUo[imaWel\ 1200 
feeW. 

2020-2021 $173,798 

IVVXeV Whe impUoYemenW helpV VolYe: 
 
CiUcXiW 602 iV pUojecWed Wo become heaYil\ loaded. 
MoYing load fUom ciUcXiW 602 Wo neZ ciUcXiW 601 
Zill fUee Xp capaciW\ on ciUcXiW 602. 
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Proposed S\stem ImproYements 
Proposed ImproYement Reason/E[planation Estimated 

Timeframe 
Estimated 

Cost 
3. CiUcXiW 102 Wo 202 Tie ImpUoYemenW: 

 
IW iV pUopoVed Wo moYe Whe noUWh paUW of ciUcXiW 102 
Wo ciUcXiW 202. ThiV UeqXiUeV a neZ XndeUgUoXnd 
750 kcmil line fUom appUo[imaWel\ Main SWUeeW & 
BXena ViVWa BoXleYaUd Wo BXena ViVWa BoXleYaUd 
& WaUm SpUingV DUiYe.  NeZ line iV 
appUo[imaWel\ 1960 feeW. 
 
CiUcXiW 202 Zill feed old ciUcXiW 102 noUWh of 
appUo[imaWel\ BXena ViVWa BoXleYaUd WaUm 
SpUingV DUiYe.  
 
AlVo Vee impUoYemenW 4 beloZ. 

2021-2022 $181,859 
 

IVVXeV Whe impUoYemenW helpV VolYe: 
 
CiUcXiW 603 iV pUojecWed Wo be become heaYil\ 
loaded. MoYing load fUom ciUcXiW 102 Wo ciUcXiW 
202 Zill fUee Xp capaciW\ on ciUcXiW 102 Wo alloZ iW 
Wo feed Whe noUWh paUW of ciUcXiW 603. 
 
ThiV load VhifW alVo alloZV ciUcXiW 202 Wo help feed 
Whe cenWeU aUea of neZ SITLA load. 

4. CiUcXiW 102 Wo 603 Tie ImpUoYemenW: 
 
IW iV pUopoVed Wo moYe Whe noUWh paUW of ciUcXiW 603 
Wo ciUcXiW 102. ThiV UeqXiUeV a neZ XndeUgUoXnd 
line fUom appUo[imaWel\ 600 NoUWh 300 E Wo 800 
EaVW BlXff VieZ DUiYe.  The neZ line Zill be 
XndeUgUoXnd 750 kcmil foU appUo[imaWel\ 1430 
feeW and oYeUhead 477 ACSR foU appUo[imaWel\ 
1760 feeW. 
 
CiUcXiW 102 Zill feed old ciUcXiW 603 noUWh of 
appUo[imaWel\ 800 EaVW BlXff VieZ DUiYe.   
 
AlVo Vee impUoYemenW 3 aboYe and impUoYemenW 
5 beloZ. 

2021-2022 $283,545 

IVVXeV Whe impUoYemenW helpV VolYe: 
 
CiUcXiW 603 iV pUojecWed Wo become heaYil\ loaded. 
MoYing load fUom ciUcXiW 603 Wo ciUcXiW 102 Zill 
fUee Xp capaciW\ on ciUcXiW 603. 
 
NeZ line Zill feed Signal Peak HealWh Village, 
paUW of SITLA, and half of neZ AXWo Mall.  
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Proposed S\stem ImproYements 
Proposed ImproYement Reason/E[planation Estimated 

Timeframe 
Estimated 

Cost 
5. CiUcXiW 303 Wo 603 Tie ImpUoYemenW: 

 
IW iV pUopoVed Wo moYe Whe noUWh paUW of ciUcXiW 603 
Wo ciUcXiW 303. 
 
MoYing Whe ciUcXiW boXndaUieV Zill UeqXiUe a neZ 
oYeUhead 12.47 kV VZiWch. 
 
CiUcXiW 303 Zill feed old ciUcXiW 603 noUWh of 
appUo[imaWel\ 1100 E BXlloch SWUeeW.  
 
IW iV pUopoVed Wo moYe Whe noUWh paUW of ciUcXiW 602 
Wo ciUcXiW 303. 
 
CiUcXiW 303 Zill feed old ciUcXiW 602 noUWh of 
appUo[imaWel\ WaVhingWon PaUkZa\ GUapeYine 
CUoVVing.   
 
AlVo Vee impUoYemenW 4 aboYe and impUoYemenW 
6 beloZ. 

2021-2022 $32,725 

IVVXeV Whe impUoYemenW helpV VolYe: 
 
CiUcXiW 603 iV pUojecWed Wo become heaYil\ loaded. 
MoYing load fUom ciUcXiW 603 Wo ciUcXiW 303 Zill 
fUee Xp capaciW\ on ciUcXiW 603. 
 
CiUcXiW 602 iV pUojecWed Wo become heaYil\ loaded. 
MoYing load fUom ciUcXiW 602 Wo ciUcXiW 303 Zill 
fUee Xp capaciW\ on ciUcXiW 602. 

6. CiUcXiW 302 Wo 303 Tie 
 

ImpUoYemenW:  
 
IW iV pUopoVed Wo moYe Whe VoXWh paUW of ciUcXiW 303 
Wo ciUcXiW 302.  
 
ThiV UeqXiUeV a neZ XndeUgUoXnd 750 kcmil line 
fUom appUo[imaWel\ 200 SoXWh 100 EaVW Wo 200 
SoXWh Bella ViVWa DUiYe.  NeZ line iV 
appUo[imaWel\ 3400 feeW.  
 
ThiV UeqXiUeV a neZ XndeUgUoXnd 750 kcmil line 
fUom appUo[imaWel\ Rick\ Road TelegUaph SWUeeW 
Wo HoUi]onV WeVW Road TelegUaph SWUeeW.  NeZ 
line iV appUo[imaWel\ 650 feeW.  
 
CiUcXiW 302 Zill feed old ciUcXiW 303 VoXWh of 
appUo[imaWel\ TelegUaph SWUeeW.  

2021-2023 $436,372 

IVVXeV Whe impUoYemenW helpV VolYe: 
 
MoYing load fUom ciUcXiW 303 Wo ciUcXiW 302 Zill 
fUee Xp capaciW\ on ciUcXiW 303 Wo alloZ iW Wo feed 
Whe noUWh paUW of ciUcXiW 602 and Whe noUWh paUW of 
ciUcXiW 603.  
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Proposed S\stem ImproYements 
Proposed ImproYement Reason/E[planation Estimated 

Timeframe 
Estimated 

Cost 
7. 1100 E Wo 300 E 
UndeUbXild UpgUade 
 

ImpUoYemenW:  
 
RebXild paUW of ciUcXiW 303 Wo 477 ACSR. RebXilW 
line iV fUom appUo[imaWel\ 300 EaVW TelegUaph 
SWUeeW Wo 1100 EaVW TelegUaph SWUeeW.  RebXilW line 
iV appUo[imaWel\ 4450 feeW. 

2022-2023 $182,845 

IVVXeV Whe impUoYemenW helpV VolYe: 
 
B\ \eaU 2023 load floZV VhoZ WhaW dXUing an 
oXWage ciUcXiW 603 can be backed Xp b\ ciUcXiW 
303, bXW iW Zill oYeUload a poUWion of ciUcXiW 303. 

8. CheUokee SpUingV 
RebXild 
 

ImpUoYemenW:  
 
RebXild elecWUical V\VWem foU CheUokee SpUingV 
mobile home paUk.  

2022-2023      $200,000* 
*CoVW ZaV 
eVWimaWed b\ 
WaVhingWon 
CiW\ IVVXeV Whe impUoYemenW helpV VolYe: 

 
The elecWUical V\VWem foU CheUokee SpUingV mobile 
home paUk iV aged diUecWed bXUied cable. IW needV 
Wo be Ueplaced Wo impUoYe UeliabiliW\. TheUe aUe a 
loW of oXWageV noZ dXe Wo Whe old diUecW bXUied 
cable.  

9. KingV RoZ RebXild 
 

ImpUoYemenW:  
 
RebXild elecWUical V\VWem foU KingV RoZ mobile 
home paUk.  

2020-2021     $200,000* 
*CoVW ZaV 
eVWimaWed b\ 
WaVhingWon 
CiW\ IVVXeV Whe impUoYemenW helpV VolYe: 

 
The elecWUical V\VWem foU KingV RoZ mobile home 
paUk iV aged diUecWed bXUied cable. IW needV Wo be 
Ueplaced Wo impUoYe UeliabiliW\. TheUe aUe a loW of 
oXWageV noZ dXe Wo Whe old diUecW bXUied cable.  

10. WinWeU HaYen RebXild 
 
 

ImpUoYemenW:  
 
RebXild elecWUical V\VWem foU WinWeU HaYen 
mobile home paUk.  

2024-2025     $200,000* 
*CoVW ZaV 
eVWimaWed b\ 
WaVhingWon 
CiW\ IVVXeV Whe impUoYemenW helpV VolYe: 

 
The elecWUical V\VWem foU WinWeU HaYen mobile 
home paUk iV aged diUecWed bXUied cable. IW needV 
Wo be Ueplaced Wo impUoYe UeliabiliW\. TheUe aUe a 
loW of oXWageV noZ dXe Wo Whe old diUecW bXUied 
cable.  
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Proposed S\stem ImproYements 
Proposed ImproYement Reason/E[planation Estimated 

Timeframe 
Estimated 

Cost 
11. Main SWUeeW SZiWching 
UpgUade 

ImpUoYemenW:  
 
ReconfigXUe Whe 69 kV VZiWcheV beWZeen 
PaUkZa\, Main SWUeeW, and BXena ViVWa 

2021-2022 $1,116,723 

IVVXeV Whe impUoYemenW helpV VolYe: 
 
The e[iVWing 69 kV VZiWcheV do noW alloZ Whe WhUee 
VXbVWaWionV Wo be VZiWched indiYidXall\ beWZeen 
69 kV VoXUceV. All WhUee VXbVWaWionV haYe Wo be 
VZiWched WogeWheU. ThiV pUojecW Zill fi[ iW Vo WhaW 
Whe\ can be VZiWched VepaUaWel\.  

12. Main SWUeeW 
TUanVUXpWeUV 

ImpUoYemenW:  
 
Replace Main SWUeeW WUanVfoUmeU fXVeV ZiWh 
WUanVUXpWeUV and add WUanVfoUmeU Uela\V.  

2021-2022 $466,384 

IVVXeV Whe impUoYemenW helpV VolYe: 
 
Main SWUeeW WUanVfoUmeUV aUe cXUUenWl\ pUoWecWed 
b\ fXVeV. Replacing Whe fXVeV ZiWh WUanVUXpWeUV and 
adding WUanVfoUmeU Uela\V Zill pUoYide beWWeU 
pUoWecWion of Whe VXbVWaWion WUanVfoUmeUV. 

13. GUapeYine Tank Line 
UpgUade 

ImpUoYemenW:  
 
RebXild line along I-15 Wo 477 ACSR.  RebXilW 
line iV appUo[imaWel\ 12,500 feeW. 

2022-2023 $484,473 
 

IVVXeV Whe impUoYemenW helpV VolYe: 
 
CoUal Can\on can onl\ XVe ciUcXiW 601 along 
TelegUaph SWUeeW foU back Xp. The line along I-15 
alVo connecWV Wo CoUal Can\on, bXW iV onl\ 1/0 
Zhich iV Woo Vmall. RebXilding iW Wo 477 ACSR 
Zill cUeaWe anoWheU VWUong Wie Wo back Xp CoUal 
Can\on. 

14. E[pand ciUcXiW 703 Wo 
Whe eaVW aV neZ load iV 
bXilW in Whe SITLA aUea. 
(B\ DeYelopeUV) 
 

ImpUoYemenW: 
 
IW iV pUopoVed Wo e[pand ciUcXiW 703 Wo Whe eaVW aV 
neZ load iV bXilW in WhaW aUea. 

2024-2029 NA 

IVVXeV Whe impUoYemenW helpV VolYe: 
 
CiUcXiW 703 can feed paUW of SITLA aUea loadV. 
AlVo Vee impUoYemenW 15 beloZ. 
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Proposed S\stem ImproYements 
Proposed ImproYement Reason/E[planation Estimated 

Timeframe 
Estimated 

Cost 
15. CiUcXiW 703 Line 
E[WenVion (WaVhingWon 
PaUkZa\) 
 
 

ImpUoYemenW:  
 
NeZ line foU SITLA aUea along WaVhingWon 
PaUkZa\. NeZ main feedeU along WaVhingWon 
PaUkZa\ iV appUo[imaWel\ 6500 feeW. 
 
NoWe: 
ThiV pUojecW coXld alVo be combined ZiWh pUojecW 
22 beloZ aV an oYeUhead XndeU bXild on Whe 69 kV 
line. 

2024-2029 $735,980 

IVVXeV Whe impUoYemenW helpV VolYe: 
 
SITLA aUea loadV cannoW be fed ZiWhoXW adding 
lineV Wo Whe load aUea. 

16. CiUcXiW 703 Line 
E[WenVion (I-15 Wo 
WaVhingWon PaUkZa\) 
 

ImpUoYemenW:  
 
NeZ line foU SITLA aUea. NeZ main feedeU iV 
appUo[imaWel\ 1400 feeW. 

2024-2029 $220,245 

IVVXeV Whe impUoYemenW helpV VolYe: 
 
SITLA loadV cannoW be fed ZiWhoXW adding lineV Wo 
Whe load aUea. 

17. DeYelopeU inVWalled 
neZ lineV foU SITLA AUea 
(B\ DeYelopeUV) 
 
 

ImpUoYemenW:  
 
NeZ lineV foU SITLA aUea. Line UoXWing XnknoZn 
aW WhiV Wime. LineV Zill be inVWalled b\ Whe 
deYelopeU aV Whe SITLA aUea deYelopV. 

2024-2029 NA 

IVVXeV Whe impUoYemenW helpV VolYe: 
 
SITLA loadV cannoW be fed ZiWhoXW adding lineV Wo 
Whe load aUea. 

18. NeZ SXbVWaWion 8 ImpUoYemenW:  
 
InVWall neZ SXbVWaWion 8 Vingle ba\ VXbVWaWion. 
Recommend pXWWing Whe VXbVWaWion on 3 acUeV Wo 
alloZ foU a fXWXUe Vecond ba\. 

2024-2025 $3,138,758 

IVVXeV Whe impUoYemenW helpV VolYe: 
 
NeZ VXbVWaWion iV UeqXiUed dXe Wo load gUoZWh.  

19. 69 kV Line E[WenVion 
Wo SXbVWaWion 8 

ImpUoYemenW:  
 
Add neZ 69 kV line Wo feed SXbVWaWion 8. NeZ 
line iV appUo[imaWel\ 1000 feeW. 

2024-2025 $229,442 

IVVXeV Whe impUoYemenW helpV VolYe: 
 
NeZ VXbVWaWion iV UeqXiUed dXe Wo load gUoZWh. A 
69 kV line Wo feed iW iV UeqXiUed. 
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Proposed S\stem ImproYements 
Proposed ImproYement Reason/E[planation Estimated 

Timeframe 
Estimated 

Cost 
20. CiUcXiW 801 E[WenVion ImpUoYemenW:  

 
Add neZ ciUcXiW 801 Wo feed Whe noUWh paUW of 
ciUcXiW 102 inclXding Signal Peak HealWh and neZ 
SITLA loadV. 
 

2024-2025 $304,843 

IVVXeV Whe impUoYemenW helpV VolYe: 
 
CiUcXiW 801 Zill feed old ciUcXiW 102 noUWh of 
appUo[imaWel\ 300 EaVW BXena ViVWa BoXleYaUd 
inclXding Signal Peak HealWh and neZ SITLA 
loadV. NeZ ciUcXiW iV UeqXiUed dXe Wo load gUoZWh. 

21. CiUcXiW 802 E[WenVion ImpUoYemenW:  
 
Add neZ ciUcXiW 802 Wo feed Whe noUWh paUW of 
ciUcXiW 602 and Whe noUWh paUW of ciUcXiW 303 
inclXding GUape Vine CommeUcial. 

2024-2025 $559,995 

IVVXeV Whe impUoYemenW helpV VolYe: 
 
CiUcXiW 802 Zill feed old ciUcXiW 602 noUWh of 
GUapeYine CUoVVing WaVhingWon PaUkZa\ and Zill 
feed old ciUcXiW 303 noUWh of 800 EaVW BXlloch 
SWUeeW inclXding GUape Vine CommeUcial. NeZ 
ciUcXiW iV UeqXiUed dXe Wo load gUoZWh. 

22. PaUkZa\ Wo  
SXbVWaWion 8 69 kV Line 

ImpUoYemenW:  
 
Add neZ 69 kV line beWZeen PaUkZa\ and 
SXbVWaWion 8. NeZ line iV appUo[imaWel\ 5500 feeW. 

2026-2027 $558,747 
 

IVVXeV Whe impUoYemenW helpV VolYe: 
 
PaUkZa\ and SXbVWaWion 8 aUe boWh Uadiall\ fed. 
Adding a 69 kV line beWZeen Whem Zill cUeaWe a 
69 kV loop Vo WhaW Whe VXbVWaWionV can be fed fUom 
WZo diUecWionV Zhich Zill impUoYe UeliabiliW\. 

  Total Cost 
 

$9,884,561 
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LOAD FLOW ± OUTAGE CASES 
 
S\VWem load floZ VWXdieV ZeUe peUfoUmed foU Whe e[iVWing V\VWem, Whe V\VWem in fiYe \eaUV, and Whe V\VWem in Wen 
\eaUV. To accompliVh WhiV load floZV ZeUe peUfoUmed foU \eaUV 2019, 2024, and 2029. The load floZ VWXdieV ZeUe 
XWili]ed Wo aVVeVV line and WUanVfoUmeU loading condiWionV and V\VWem YolWage condiWionV. TableV VhoZn in Whe S\VWem 
Load HiVWoU\ and FoUecaVW VecWion of Whe UepoUW conWain pUojecWed WaVhingWon CiW\ V\VWem load and pUojecWed ciUcXiW 
loadV foU \eaUV WhaW ZeUe anal\]ed.  
 
N-1 loVV of VXbVWaWion WUanVfoUmeUV, UecloVeUV, and lineV ZeUe conVideUed. Load floZV ZeUe Uan ZiWh oXWageV Waken 
one aW a Wime. LoadV fUom Whe eqXipmenW WhaW ZaV oXW of VeUYice ZeUe WUanVfeUUed Wo adjacenW ciUcXiWV. In VeYeUal 
oXWage caVeV, iW became appaUenW WhaW V\VWem impUoYemenWV ZeUe neceVVaU\. The Wable beloZ liVWV Whe load floZ 
UeVXlWV and diVcXVVeV UeqXiUed V\VWem impUoYemenWV.  ReVXlWV aUe baVed on pUojecWed peak (VXmmeU) load leYelV. 
DXUing ZinWeU load leYelV Whe oXWageV ZoXld noW haYe aV gUeaW of an effecW. 
 
The CommenWV/ReVXlWV colXmn of Whe folloZing WableV liVWV Za\V Wo UeVWoUe load dXUing a UecloVeU, line oU 
WUanVfoUmeU oXWage. IW alVo diVcXVVeV pUopoVed VolXWionV if Whe oXWage cUeaWeV pUoblemV. In Vome caVeV moUe Whan one 
opWion of UeVWoUing load coXld be poVVible. WaVhingWon CiW\ ma\ haYe deYeloped load WUanVfeU VchemeV WhaW diffeU 
fUom Whe oneV VhoZn.  
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2019  
Outage Cases Comments/Results 

BaVe CaVe No iVVXeV 

BaVe CaVe 
PUopoVed SolXWionV 

None 

69 kV 

69 kV line oXW of VeUYice: 
  
MoVW VXbVWaWionV can be fed fUom moUe Whan one diUecWion. If one of Whe VXbVWaWionV 
WhaW cannoW be fed fUom anoWheU diUecWion loVeV iWV 69 kV feed When Whe VXbVWaWion Zill 
need Wo be backed Xp aW Whe 12.47 kV leYel. PaUkZa\ and BXena ViVWa aUe onl\ fed 
fUom one diUecWion. 

69 kV PUopoVed 
SolXWionV 

None 

Main SWUeeW T1  
OXWage CondiWionV 

Main SWUeeW T1 line oU UecloVeU oXW of VeUYice: 
 
CiUcXiW 101 can be backed Xp b\ ciUcXiW 301.  
 
CiUcXiW 102 can be backed Xp b\ ciUcXiW 603. 
Main SWUeeW T1 WUanVfoUmeU oXW of VeUYice: 
 
Same condiWionV aV aboYe.   

Main SWUeeW T1 
PUopoVed SolXWionV 

None  

Main SWUeeW T2 
OXWage CondiWionV 

Main SWUeeW T2 line oU UecloVeU oXW of VeUYice: 
 
CiUcXiW 201 can be backed Xp b\ ciUcXiW 102.  
 
CiUcXiW 202 can be backed Xp b\ ciUcXiW 502. 
Main SWUeeW T2 WUanVfoUmeU oXW of VeUYice: 
 
Same condiWionV aV aboYe.   

Main SWUeeW T2 
PUopoVed SolXWionV 

None 

SWaheli 
OXWage CondiWionV 

SWaheli line oU UecloVeU oXW of VeUYice: 
 
CiUcXiW 301 can be backed Xp b\ ciUcXiW 101.  
 
CiUcXiW 302 can be backed Xp b\ ciUcXiW 603. 
SWaheli WUanVfoUmeU oXW of VeUYice: 
 
Same condiWionV aV aboYe.   

SWaheli 
PUopoVed SolXWionV 

None 
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2019  
Outage Cases Comments/Results 

CoUal Can\on 
OXWage CondiWionV 

CoUal Can\on line oU UecloVeU oXW of VeUYice: 
 
CiUcXiW 401 can be backed Xp b\ ciUcXiW 402. 
 
CiUcXiW 402 can be backed Xp b\ ciUcXiW 401. 
CoUal Can\on WUanVfoUmeU oXW of VeUYice: 
 
CiUcXiW 401 and ciUcXiW 402 can be Wied WogeWheU and boWh of Whem can be backed Xp 
b\ ciUcXiW 601.  

CoUal Can\on 
PUopoVed SolXWionV 

None 

BXena ViVWa 
OXWage CondiWionV 

BXena ViVWa line oU UecloVeU oXW of VeUYice: 
 
CiUcXiW 501 can be backed Xp b\ ciUcXiW 701.  
 
CiUcXiW 502 can be backed Xp b\ ciUcXiW 201. 
 
CiUcXiW 503 can be backed Xp b\ ciUcXiW 301. 
BXena ViVWa WUanVfoUmeU oXW of VeUYice: 
 
Same condiWionV aV aboYe.   

BXena ViVWa 
PUopoVed SolXWionV 

None 

Sienna HillV 
OXWage CondiWionV 

Sienna HillV line oU UecloVeU oXW of VeUYice: 
 
CiUcXiW 602 can be backed Xp b\ ciUcXiW 601.  
 
CiUcXiW 603 can be backed Xp b\ ciUcXiW 302. 
Sienna HillV WUanVfoUmeU oXW of VeUYice: 
 
CiUcXiW 602 can be backed Xp b\ ciUcXiW 402.  
 
CiUcXiW 603 can be backed Xp b\ ciUcXiW 302. 

Sienna HillV 
PUopoVed SolXWionV 

None 

PaUkZa\ 
OXWage CondiWionV 

PaUkZa\ line oU UecloVeU oXW of VeUYice: 
 
CiUcXiW 701 can be backed Xp b\ ciUcXiW 502.  
 
CiUcXiW 703 can be backed Xp b\ ciUcXiW 201. 
PaUkZa\ WUanVfoUmeU oXW of VeUYice: 
 
Same condiWionV aV aboYe.   

PaUkZa\ 
PUopoVed SolXWionV 

None 
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2024  
Outage Cases Comments/Results 

BaVe CaVe 

Houses, apartments, hotels, Strip Mall, Auto Mall, Grape Vine Commercial, 
Signal Peak Health, and SITLA are projected to add 16 MW of load betZeen 
2020 and 2024. 
 
The Sienna Hills transformer is projected to haYe oYer 19 MW on 12 MVA base 
transformer. 
 
Circuit 602 is projected to haYe 454 Amps. 
 
Circuit 603 is projected to haYe 431 Amps. 
 
These heaYil\ loaded transformer and circuits preYent back up of these circuits 
as Zell as back up of surrounding circuits during N-1 conditions. 

BaVe CaVe 
PUopoVed SolXWionV 

MoYe the north part of circuit 102 to circuit 202. This Zill require a neZ line. 
Circuit 202 Zill feed part of neZ SITLA load. SITLA loads Zill require neZ 
lines. See Project 3. 
 
MoYe the north part of circuit 603 to circuit 102. This Zill require a neZ line. 
Circuit 102 Zill feed part of neZ SITLA load. SITLA loads Zill require neZ 
lines. See Project 4. 
 
MoYe the north part of circuit 603 to circuit 303. See Project 5. 
 
MoYe the north part of circuit 602 to circuit 303. See Project 5. 
 
MoYe the south part of circuit 303 to circuit 302. This Zill require a neZ line. 
See Project 6. 
 
Add load to circuit 601 to feed neZ load at La Vida Apartments, OYation 
Cottages, and OYation Assisted LiYing. This Zill require a neZ line. See Project 
2. 
 
Add neZ line from circuit 102 to feed Signal Peak Health, part of SITLA, and 
half of neZ Auto Mall. SITLA loads Zill require neZ lines. See Projects 4, 15, 
16, and 17. 
 
Circuit 703 Zill feed part of neZ SITLA load. STILA load Zill require neZ 
lines. See Projects 14 and 17. 

The 2024 outage cases beloZ assume that Base Case proposed solutions are completed. 

69 kV 

69 kV line oXW of VeUYice: 
  
MoVW VXbVWaWionV can be fed fUom moUe Whan one diUecWion. If one of Whe VXbVWaWionV 
WhaW cannoW be fed fUom anoWheU diUecWion loVeV iWV 69 kV feed When Whe VXbVWaWion Zill 
need Wo be backed Xp aW Whe 12.47 kV leYel. PaUkZa\ and BXena ViVWa aUe onl\ fed 
fUom one diUecWion. 

69 kV PUopoVed 
SolXWionV 

None 
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2024  
Outage Cases Comments/Results 

Main SWUeeW T1  
OXWage CondiWionV 

Main SWUeeW T1 line oU UecloVeU oXW of VeUYice: 
 
CiUcXiW 101 can be backed Xp b\ ciUcXiW 302.  
 
CiUcXiW 102 can be backed Xp b\ ciUcXiW 202. 
Main SWUeeW T1 WUanVfoUmeU oXW of VeUYice: 
 
Same condiWionV aV aboYe.   

Main SWUeeW T1 
PUopoVed SolXWionV 

None  

Main SWUeeW T2 
OXWage CondiWionV 

Main SWUeeW T2 line oU UecloVeU oXW of VeUYice: 
 
CiUcXiW 201 can be backed Xp b\ ciUcXiW 102.  
 
CiUcXiW 202 can be backed Xp b\ ciUcXiW 502. 
Main SWUeeW T2 WUanVfoUmeU oXW of VeUYice: 
 
Same condiWionV aV aboYe.   

Main SWUeeW T2 
PUopoVed SolXWionV 

None 

SWaheli 
OXWage CondiWionV 

SWaheli line oU UecloVeU oXW of VeUYice: 
 
CiUcXiW 301 can be backed Xp b\ ciUcXiW 503. 
 
CiUcXiW 302 can be backed Xp b\ ciUcXiW 101.  
 
CiUcXiW 303 can be backed Xp b\ ciUcXiW 603. 
SWaheli WUanVfoUmeU oXW of VeUYice: 
 
Same condiWionV aV aboYe.   

SWaheli 
PUopoVed SolXWionV 

None 

CoUal Can\on 
OXWage CondiWionV 

CoUal Can\on line oU UecloVeU oXW of VeUYice: 
 
CiUcXiW 401 can be backed Xp b\ ciUcXiW 402. 
 
CiUcXiW 402 can be backed Xp b\ ciUcXiW 401. 
CoUal Can\on WUanVfoUmeU oXW of VeUYice: 
 
CiUcXiW 401 and ciUcXiW 402 can be Wied WogeWheU and boWh of Whem can be backed Xp 
b\ ciUcXiW 601. DXUing peak load ciUcXiW 601 Zill be neaUing ma[imXm capaciW\. 

CoUal Can\on 
PUopoVed SolXWionV 

None 
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2024  
Outage Cases Comments/Results 

BXena ViVWa 
OXWage CondiWionV 

BXena ViVWa line oU UecloVeU oXW of VeUYice: 
 
CiUcXiW 501 can be backed Xp b\ ciUcXiW 701.  
 
CiUcXiW 502 can be backed Xp b\ ciUcXiW 201. 
 
CiUcXiW 503 can be backed Xp b\ neZ ciUcXiW 301. Without the neZ double circuit 
line (see project 1) it Zould haYe been backed up b\ old circuit 301 Zhich Zould 
haYe oYerload a portion of circuit 301.  
BXena ViVWa WUanVfoUmeU oXW of VeUYice: 
 
Same condiWionV aV aboYe.   

BXena ViVWa 
PUopoVed SolXWionV 

See project 1. 

Sienna HillV 
OXWage CondiWionV 

Sienna HillV line oU UecloVeU oXW of VeUYice: 
 
CiUcXiW 601 can be backed Xp b\ ciUcXiW 602. 
 
CiUcXiW 602 can be backed Xp b\ ciUcXiW 601.  
 
CiUcXiW 603 can be backed Xp b\ ciUcXiW 303. This Zill require rebuilding part of 
circuit 303 to 477 ACSR due to circuit oYerloading. 
Sienna HillV WUanVfoUmeU oXW of VeUYice: 
 
CiUcXiW 601 can be backed Xp b\ ciUcXiW 402.  
 
CiUcXiW 602 ZoXld UeqXiUe connecWing ciUcXiW 601 and 602 WogeWheU. TheVe can be 
backed Xp b\ ciUcXiW 402. DXUing peak load Whe ZeVW half of ciUcXiW 402 ZoXld need 
Wo be VZiWched onWo ciUcXiW 401. 
 
CiUcXiW 603 can be backed Xp b\ ciUcXiW 303. This Zill require rebuilding part of 
circuit 303 to 477 ACSR due to circuit oYerloading.  

Sienna HillV 
PUopoVed SolXWionV 

Rebuild part of circuit 303 to 477 ACSR due to circuit oYerloading. See Project 
7. 
 

PaUkZa\ 
OXWage CondiWionV 

PaUkZa\ line oU UecloVeU oXW of VeUYice: 
 
CiUcXiW 701 can be backed Xp b\ ciUcXiW 502.  
 
CiUcXiW 703 can be backed Xp b\ ciUcXiW 201. 
PaUkZa\ WUanVfoUmeU oXW of VeUYice: 
 
Same condiWionV aV aboYe.   

PaUkZa\ 
PUopoVed SolXWionV 

None 
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2029  
Outage Cases 
(Includes 2024 Upgrades) 

Comments/Results 

BaVe CaVe 

Grape Vine Commercial, Signal Peak Health, and SITLA are projected to add 
6.6 MW of load betZeen 2025 and 2029. 
 
Main T1 transformer is projected to haYe 10.4 MW on a 10 MVA base 
transformer. 
 
Circuit 102 is projected to haYe 358 Amps. 
 
Circuit 303 is projected to haYe 318 Amps. 
 
These heaYil\ loaded transformer and circuits preYent back up of these circuits 
as Zell as back up of surrounding circuits during N-1 conditions. 

BaVe CaVe 
PUopoVed SolXWionV 

Install neZ Substation 8. See Project 18. 
 
NeZ circuit 801 Zill feed the north part of circuit 102 including Signal Peak 
Health and neZ SITLA loads. SITLA loads Zill require neZ lines. See Project 
20. 
 
NeZ circuit 802 Zill feed the north part of circuit 602 and the north part of 
circuit 303 including Grape Vine Commercial. See Project 21. 
 
Circuit 202 Zill feed part of neZ SITLA load. STILA load Zill require neZ 
lines. See Project 15, 16 and 17. 
 
Circuit 703 Zill feed part of neZ SITLA load. STILA load Zill require neZ 
lines. See Project 14 and 17. 

The 2029 outage cases beloZ assume that Base Case proposed solutions are completed. 

69 kV 

69 kV line oXW of VeUYice: 
  
MoVW VXbVWaWionV can be fed fUom moUe Whan one diUecWion. If one of Whe VXbVWaWionV 
WhaW cannoW be fed fUom anoWheU diUecWion loVeV iWV 69 kV feed When Whe VXbVWaWion Zill 
need Wo be backed Xp aW Whe 12.47 kV leYel. ParkZa\, Buena Vista, and neZ 
Substation 8 are onl\ fed from one direction. It is beneficial to get the radial 
substations on a 69 kV loop. Once Substation 8 is installed it makes sense add a 
69 kV line betZeen ParkZa\ and Substation 8. 

69 kV PUopoVed 
SolXWionV 

NeZ 69 kV line to feed to Substation 8. See Project 19. 
 
NeZ 69 kV line betZeen ParkZa\ and Substation 8. This Zill create a 69 kV 
loop so that the substations can be fed from tZo directions. See Project 22. 

Main SWUeeW T1  
OXWage CondiWionV 

Main SWUeeW T1 line oU UecloVeU oXW of VeUYice: 
 
CiUcXiW 101 can be backed Xp b\ ciUcXiW 302.  
 
CiUcXiW 102 can be backed Xp b\ ciUcXiW 202. 
Main SWUeeW T1 WUanVfoUmeU oXW of VeUYice: 
 
Same condiWionV aV aboYe.   

Main SWUeeW T1 
PUopoVed SolXWionV 

None  
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2029  
Outage Cases 
(Includes 2024 Upgrades) 

Comments/Results 

Main SWUeeW T2 
OXWage CondiWionV 

Main SWUeeW T2 line oU UecloVeU oXW of VeUYice: 
 
CiUcXiW 201 can be backed Xp b\ ciUcXiW 102.  
 
CiUcXiW 202 can be backed Xp b\ ciUcXiW 502. 
Main SWUeeW T2 WUanVfoUmeU oXW of VeUYice: 
 
Same condiWionV aV aboYe.   

Main SWUeeW T2 
PUopoVed SolXWionV 

None 

SWaheli 
OXWage CondiWionV 

SWaheli line oU UecloVeU oXW of VeUYice: 
 
CiUcXiW 301 can be backed Xp b\ ciUcXiW 503. 
 
CiUcXiW 302 can be backed Xp b\ ciUcXiW 101.  
 
CiUcXiW 303 can be backed Xp b\ ciUcXiW 603. 
SWaheli WUanVfoUmeU oXW of VeUYice: 
 
Same condiWionV aV aboYe.   

SWaheli 
PUopoVed SolXWionV 

None 

CoUal Can\on 
OXWage CondiWionV 

CoUal Can\on line oU UecloVeU oXW of VeUYice: 
 
CiUcXiW 401 can be backed Xp b\ ciUcXiW 402. 
 
CiUcXiW 402 can be backed Xp b\ ciUcXiW 401. 
CoUal Can\on WUanVfoUmeU oXW of VeUYice: 
 
CiUcXiW 401 and ciUcXiW 402 can be Wied WogeWheU and boWh of Whem can be backed Xp 
b\ ciUcXiW 601. DXUing peak load ciUcXiW 601 Zill be neaUing ma[ capaciW\. 

CoUal Can\on 
PUopoVed SolXWionV 

None 

BXena ViVWa 
OXWage CondiWionV 

BXena ViVWa line oU UecloVeU oXW of VeUYice: 
 
CiUcXiW 501 can be backed Xp b\ ciUcXiW 701.  
 
CiUcXiW 502 can be backed Xp b\ ciUcXiW 201. 
 
CiUcXiW 503 can be backed Xp b\ ciUcXiW 301.  
BXena ViVWa WUanVfoUmeU oXW of VeUYice: 
 
Same condiWionV aV aboYe.   

BXena ViVWa 
PUopoVed SolXWionV 

None 
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2029  
Outage Cases 
(Includes 2024 Upgrades) 

Comments/Results 

Sienna HillV 
OXWage CondiWionV 

Sienna HillV line oU UecloVeU oXW of VeUYice: 
 
CiUcXiW 601 can be backed Xp b\ ciUcXiW 602. 
 
CiUcXiW 602 can be backed Xp b\ ciUcXiW 601.  
 
CiUcXiW 603 can be backed Xp b\ ciUcXiW 303.  
Sienna HillV WUanVfoUmeU oXW of VeUYice: 
 
CiUcXiW 601 can be backed Xp b\ ciUcXiW 402.  
 
CiUcXiW 602 can be backed Xp b\ ciUcXiW 802. 
 
CiUcXiW 603 can be backed Xp b\ ciUcXiW 303.  

Sienna HillV 
PUopoVed SolXWionV 

None 

PaUkZa\ 
OXWage CondiWionV 

PaUkZa\ line oU UecloVeU oXW of VeUYice: 
 
CiUcXiW 701 can be backed Xp b\ ciUcXiW 502.  
 
CiUcXiW 703 can be backed Xp b\ ciUcXiW 201.  
PaUkZa\ WUanVfoUmeU oXW of VeUYice: 
 
Same condiWionV aV aboYe.   

PaUkZa\ 
PUopoVed SolXWionV 

None 

SXbVWaWion 8 
OXWage CondiWionV 

SXbVWaWion 8 line oU UecloVeU oXW of VeUYice: 
 
CiUcXiW 801 can be backed Xp b\ ciUcXiW 102. 
 
CiUcXiW 802 can be backed Xp b\ ciUcXiW 602. 
SXbVWaWion 8 WUanVfoUmeU oXW of VeUYice: 
 
Same condiWionV aV aboYe.   

SXbVWaWion 8 
PUopoVed SolXWionV 

None 
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EQUIPMENT RATINGS 
 

TABLE 6 
WASHINGTON CITY SUBSTATION EQUIPMENT RATINGS 

 

SUBSTATION TRANSFORMER REGULATOR RECLOSERS 

Main SWUeeW 
TUanV #1 

10/12.5 MVA @55qC(OA/FA) 
14.4 MVA @ 65qC (OA/FA) 
67,000 ± 12,470Y/7,200 YolWV 

3-509 kVA (15.3 MVA) Circuit #101: 
CoopeU VWE Z/ 4C conWUol 
800 Amp RaWing 
Circuit #102: 
CoopeU VWE Z/ 4C conWUol 
800 Amp RaWing 

Main SWUeeW 
TUanV #2 

10/12.5 MVA @55qC (OA/FA) 
14.4 MVA @ 65qC (OA/FA) 
67,000 ± 12,470Y/7,200 YolWV 

3-509 kVA (15.3 MVA) Circuit #201: 
CoopeU VWE Z/ 4C conWUol 
800 Amp RaWing 
Circuit #202: 
CoopeU VWE Z/ 4C conWUol 
800 Amp RaWing 

SWaheli SXb 
TUanV #1 

12/16/20 MVA @55qC 
(OA/FA/FA) 
22.4 MVA @ 65qC (OA/FA/FA) 
67,000 ± 12,470Y/7,200 YolWV 

3-887 kVA (26.6 MVA) Circuit #301: 
G&W Solid DielecWUic SZ. 
800 Amp conWinXoXV 
Circuit #302: 
G&W Solid DielecWUic SZ. 
800 Amp conWinXoXV 
Circuit #303: 
G&W Solid DielecWUic SZ. 
800 Amp conWinXoXV 

CoUal Can\on 
TUanV #1 

12/16/20 MVA @55qC 
(OA/FA/FA) 
22.4 MVA @ 65qC (OA/FA/FA) 
67,000 ± 12,470Y/7200 YolWV 

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

BXena ViVWa 
TUanV #1 
 

12/16/20 MVA @55qC 
(OA/FA/FA) 
22.4 MVA @ 65qC (OA/FA/FA) 
67,000 ± 12,470Y/7,200 YolWV 

3-887 kVA (26.6 MVA) Circuit #501: 
G&W Solid DielecWUic SZ. 
800 Amp conWinXoXV 
Circuit #502: 
G&W Solid DielecWUic SZ. 
800 Amp conWinXoXV 
Circuit #503: 
G&W Solid DielecWUic SZ. 
800 Amp conWinXoXV 

Sienna HillV 
TUanV #1 
 

12/16/20 MVA @55qC 
(OA/FA/FA) 
22.4 MVA @ 65qC (OA/FA/FA) 
67,000 ± 12,470Y/7,200 YolWV 

3-887 kVA (26.6 MVA) Circuit #601: 
G&W Solid DielecWUic SZ. 
800 Amp conWinXoXV 
Circuit #602: 
G&W Solid DielecWUic SZ. 
800 Amp conWinXoXV 
Circuit #603: 
G&W Solid DielecWUic SZ. 
800 Amp conWinXoXV 

PaUkZa\ 
TUanV #1 
 

12/16/20 MVA @55qC 
(OA/FA/FA) 
22.4 MVA @ 65qC (OA/FA/FA) 
67,000 ± 12,470Y/7,200 YolWV 

3-889 kVA (26.6 MVA) Circuit #701: 
G&W Solid DielecWUic SZ. 
800 Amp conWinXoXV 
Circuit #702: 
G&W Solid DielecWUic SZ. 
800 Amp conWinXoXV 
Circuit #703: 
G&W Solid DielecWUic SZ. 
800 Amp conWinXoXV 
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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 

(SoXWh UniW) 
10 

14.4 @ 65OC 
OA/FA 

 
RegXlaWoUV: 

15.3 MVA @ 
65OC 

TUanVfoUmeU 
oU UegXlaWoUV 

 
#101 477 ACSR 670 

#102 4/0 AL CN 248 

 

MAIN STREET 
TRANS #2 

(SoXWh UniW) 
10 

14.4 @ 65OC 
OA/FA 

 
RegXlaWoUV: 

15.3 MVA @ 
65OC 

TUanVfoUmeU 
oU UegXlaWoUV 

#201 750 AL CN 497 

#202 750 AL CN 497 

 

STAHELI 
TRANS #1 12 

22.4 @ 65OC 
OA/FA/FA 

 
RegXlaWoUV: 

26.6 MVA @ 
55OC 

TUanVfoUmeU 

#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 

 
RegXlaWoUV: 

26.6 MVA @ 
55OC 

TUanVfoUmeU 

#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 

 
RegXlaWoUV: 

26.6 MVA @ 
55OC 

TUanVfoUmeU 

#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 

 
RegXlaWoUV: 

26.6 MVA @ 
55OC 

TUanVfoUmeU 

#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 

 
RegXlaWoUV: 

26.6 MVA @ 
55OC 

TUanVfoUmeU 

#701 750 AL CN 497 

#702 750 AL CN 497 

#703 750 AL CN 497 
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NOTES: 
(1) NoUmal capaciW\ of Whe VXbVWaWion VhoXld be e[ceeded onl\ WempoUaUil\ foU emeUgencieV oU mainWenance.  The 

noUmal UaWing iV baVed on Whe abiliW\ Wo backXp loVV of a WUanVfoUmeU XVing anoWheU WUanVfoUmeU ZiWhin Whe 
VXbVWaWion oU XVing adjacenW VXbVWaWionV and lineV.  The ma[imXm capaciW\ iV baVed on WUanVfoUmeU foUced aiU 
UaWing aW 65o C UiVe.  ThiV iV Whe ma[imXm load WhaW VhoXld be placed on Whe VXbVWaWion WUanVfoUmeU and VhoXld 
be XVed onl\ Zhen neceVVaU\ Wo backXp loVV of anoWheU WUanVfoUmeU oU V\VWem elemenW.  In cold ZeaWheU, 
ma[imXm UaWing can be incUeaVed in accoUdance ZiWh ANSI SWandaUd C57.92.   FoU e[ample, if aYeUage dail\ 
WempeUaWXUe iV 30o F, Whe WUanVfoUmeU can be loaded Wo aboXW 120% of Whe nameplaWe UaWing.  HoZeYeU, if Whe 
aYeUage dail\ WempeUaWXUe iV oYeU 100o F, Whe loading of Whe WUanVfoUmeU VhoXld be aW oU leVV Whan Whe nameplaWe 
UaWing foU a 65o C UiVe aboYe ambienW.  

(2) AmpaciW\ UaWingV foU oYeUhead lineV giYen aUe foU e[WUeme VXmmeU condiWionV (100o F).  UndeUgUoXnd cable 
ampaciW\ UaWingV giYen aUe foU eaUWh aW 68o F.  ConVeUYaWiYe loading of XndeUgUoXnd WhUee phaVe ciUcXiWV iV 
Uecommended ZheUe Vingle cableV aUe UXn in meWallic condXiWV.  CiUcXiW MVA UaWingV aVVXme 10% imbalance 
of phaVe cXUUenWV. 
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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 oU 10.7 601 oU 12.9 9.8 5.0 

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

477 ACSR 670 oU 14.4   12.0 7.0 

4/0 ACSR 340 oU 7.3   6.0 3.5 

1/0 ACSR 230 oU 4.9   4.0 2.5 

2 ACSR 180 oU 3.8   3.1 2.0 

6 CoppeU 120 oU 2.5   2.0 1.5 
 
 
NOTES: 
(1)  TheUmal oYeUload UaWingV aUe liVWed.  CapaciW\ Wo VXppl\ poZeU oYeU Vpecific lineV in Whe CiW\ ma\ be 

UeVWUicWed b\ YolWage dUop oU oWheU conVWUainWV. 
(2)  AmpaciWieV foU XndeUgUoXnd cable: 194�F condXcWoU, 68�F eaUWh, 75% load facWoU.  FUom OkoniWe 

EngineeUing daWa book.  AmpaciWieV foU oYeUhead condXcWoU: 77�F aiU, 167�F condXcWoU, Zind 1.4 mph. 
(3)  SXmmeU UaWing foU oYeUhead condXcWoU: 100�F aiU, 176�F condXcWoU. Wind 1.4 mph.  UndeUgUoXnd 

condXcWoU: 3 cableV in Vingle diUecW-bXUied condXiW, 194�F condXcWoU, 68�F eaUWh, 75% load facWoU. 
(4)  Planning UaWing iV eVWabliVhed aW appUo[imaWel\ 50% loading. 
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APPENDICES 
 

1. S\VWem MapV 
2. CoVW EVWimaWeV 
3. Load FloZ SWXdieV 
4. Model InpXW DaWa 
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COST ESTIMATE DATE PREPARED: 2/7/2020   SHEET 1 of 1
PROJECT BASIS FOR ESTIMATE
PUojecW 1: 100 SoXWh FeedeU UpgUade CODE A (SchemaWic DeVign)
DESCRIPTION CODE B (PUeliminaU\ DeVign)
NeZ doXble ciUcXiW 477 ACSR line CODE C (Final DeVign) 100%
ENGINEER :  Mac Fillingim OTHER (NO DESIGN)___________

 ESTIMATOR: Mac Fillingim CHECKED: CUaig MichaeliV
  QUANTITY   LABOR     MATERIAL ($)

DESCRIPTION  NO. UNIT PER TOTAL LaboU PER TOTAL
UNITS MEAS UNIT MH ($) UNIT TOTAL COST

    45' Pole 12 EA 8.00 96.00 9,600.00 0.00 0.00 9,600.00
    SpUead OXW E[iVWing OYeUhead CondXcWoU 12 EA 6.00 72.00 7,200.00 250.00 3,000.00 10,200.00
    3 PhaVe OYeUhead CondXcWoU 1650 CKT FT 0.03 52.80 5,280.00 0.00 0.00 5,280.00
    GX\V 6 EA 4.25 25.50 2,550.00 0.00 0.00 2,550.00

  Poles & Guys
    45' CL 1 Pole 12 EA 8.00 96.00 9,600.00 1,224.00 14,688.00 24,288.00
    GX\ & AnchoU 6 EA 4.25 25.50 2,550.00 347.05 2,082.30 4,632.30
  Pole Top Assemblies
    ThUee PhaVe PUimaU\ TangenW Pole Top AVVembl\ 9 EA 11.00 99.00 9,900.00 250.00 2,250.00 12,150.00
    ThUee PhaVe PUimaU\ DDE HeaY\ Angle Pole Top AVVembl\ 3 EA 20.00 60.00 6,000.00 855.00 2,565.00 8,565.00
  Overhead Primary Conductor
    ThUee PhaVe PUimaU\ CondXcWoU (477 kcmil ACSR) 3300 CKT FT 0.044 145.200 14,520.00 4.72 15,576.00 30,096.00

    SXbWoWal 672.00 67,200.00 40,161.30
AYg. LaboU RaWe 100.00
    SXbWoWal LaboU $67,200.00 $67,200.00
    SXbWoWal MaWeUial $40,161.30 $40,161.30
    SaleV Ta[ MaWeUial 7.80% $3,132.58
SXbWoWal LaboU, MaWeUial & Ta[ $110,493.88

ETXipmenW & TUXckV 224.00 125.00$   $28,000.00
ConWingenc\ 20.00% $27,700.00
EngineeUing 7.00% $11,633.57

TOTAL ESTIMATE $177,827.45

NoWeV & CommenWV:
1. The aboYe eVWimaWe iV baVed on pUeliminaU\ infoUmaWion.
2. No engineeUing haV been condXcWed.
3. EVWimaWe iV baVed on 2020 coVWV. MaUkeW condiWionV aUe YolaWile and can haYe a VignificanW impacW on acWXal coVWV aW Whe Wime of conVWUXcWion. 
4. RighW of Za\ coVWV aUe noW inclXded in coVW eVWimaWe.

REMOVALS

INSTALLATIONS
OVERHEAD



COST ESTIMATE DATE PREPARED: 2/7/2020   SHEET 1 of 1
PROJECT BASIS FOR ESTIMATE
PUojecW 2: CiUcXiW 601 E[WenVion CODE A (SchemaWic DeVign)
DESCRIPTION CODE B (PUeliminaU\ DeVign)
NeZ 15 kV 750 AL Tie CODE C (Final DeVign) 100%
ENGINEER :  Mac Fillingim OTHER (NO DESIGN)___________

 ESTIMATOR: Mac Fillingim CHECKED: CUaig MichaeliV
  QUANTITY   LABOR     MATERIAL ($)

DESCRIPTION  NO. UNIT PER TOTAL LaboU PER TOTAL
UNITS MEAS UNIT MH ($) UNIT TOTAL COST

  Primary Cable Instalation (Cable Only)
    3-PhaVe 15 kV Cable (750 AL Z/ 1/3 Con. NeXWUal) 1320 CKT FT 0.040 52.80 5,280.00 21.00 27,720.00 33,000.00
  Trenching
    UWiliW\ TUench foU MXlWiple CondXiWV - Good Soil 1200 LF 0.090 108.00 10,800.00 0.00 0.00 10,800.00
  Conduit Installation
    ThUee 3" PVC CondXiWV 1200 LF 0.025 30.00 3,000.00 3.30 3,960.00 6,960.00
  Sectionali]er
    GUoXnd SleeYe BaVe foU - ThUee PhaVe SecWionali]eU 1 EA 4.00 4.00 400.00 375.00 375.00 775.00
    SecWionali]eU - ThUee PhaVe - 4-600 Amp PoViWionV 1 EA 23.00 23.00 2,300.00 4,550.00 4,550.00 6,850.00
  Switchgear
   ConcUeWe BaVemenW foU ThUee PhaVe SZiWch PMH SZiWchgeaU 2 EA 7.00 14.00 1,400.00 3,650.00 7,300.00 8,700.00

2 EA 34.00 68.00 6,800.00 14,530.00 29,060.00 35,860.00

    SXbWoWal 299.80 29,980.00 72,965.00
AYg. LaboU RaWe 100.00
    SXbWoWal LaboU $29,980.00 $29,980.00
    SXbWoWal MaWeUial $72,965.00 $72,965.00
    SaleV Ta[ MaWeUial 7.80% $5,691.27
SXbWoWal LaboU, MaWeUial & Ta[ $108,636.27

ETXipmenW & TUXckV 99.93 125.00$   $12,491.67
ReVWoUaWion 15.00% $17,100.00
ConWingenc\ 20.00% $24,200.00
EngineeUing 7.00% $11,369.96

TOTAL ESTIMATE $173,797.89

NoWeV & CommenWV:
1. The aboYe eVWimaWe iV baVed on pUeliminaU\ infoUmaWion.
2. No engineeUing haV been condXcWed.
3. EVWimaWe iV baVed on 2020 coVWV. MaUkeW condiWionV aUe YolaWile and can haYe a VignificanW impacW on acWXal coVWV aW Whe Wime of conVWUXcWion. 
4. RighW of Za\ coVWV aUe noW inclXded in coVW eVWimaWe.

INSTALLATIONS
UNDERGROUND



COST ESTIMATE DATE PREPARED: 2/7/2020   SHEET 1 of 1
PROJECT BASIS FOR ESTIMATE
PUojecW 3: CiUcXiW 102 Wo 202 Tie CODE A (SchemaWic DeVign)
DESCRIPTION CODE B (PUeliminaU\ DeVign)
NeZ 15 kV 750 AL Tie CODE C (Final DeVign) 100%
ENGINEER :  Mac Fillingim OTHER (NO DESIGN)___________

 ESTIMATOR: Mac Fillingim CHECKED: CUaig MichaeliV
  QUANTITY   LABOR     MATERIAL ($)

DESCRIPTION  NO. UNIT PER TOTAL LaboU PER TOTAL
UNITS MEAS UNIT MH ($) UNIT TOTAL COST

  Primary Cable Instalation (Cable Only)
    3-PhaVe 15 kV Cable (750 AL Z/ 1/3 Con. NeXWUal) 2150 CKT FT 0.040 86.00 8,600.00 21.00 45,150.00 53,750.00
  Trenching
    UWiliW\ TUench foU MXlWiple CondXiWV - Good Soil 1960 LF 0.090 176.40 17,640.00 0.00 0.00 17,640.00
  Conduit Installation
    ThUee 3" PVC CondXiWV 1960 LF 0.025 49.00 4,900.00 3.30 6,468.00 11,368.00
  Sectionali]er
    GUoXnd SleeYe BaVe foU - ThUee PhaVe SecWionali]eU 3 EA 4.00 12.00 1,200.00 375.00 1,125.00 2,325.00
    SecWionali]eU - ThUee PhaVe - 4-600 Amp PoViWionV 3 EA 23.00 69.00 6,900.00 4,550.00 13,650.00 20,550.00

    SXbWoWal 392.40 39,240.00 66,393.00
AYg. LaboU RaWe 100.00
    SXbWoWal LaboU $39,240.00 $39,240.00
    SXbWoWal MaWeUial $66,393.00 $66,393.00
    SaleV Ta[ MaWeUial 7.80% $5,178.65
SXbWoWal LaboU, MaWeUial & Ta[ $110,811.65

ETXipmenW & TUXckV 130.80 125.00$   $16,350.00
ReVWoUaWion 15.00% $17,400.00
ConWingenc\ 20.00% $25,400.00
EngineeUing 7.00% $11,897.32

TOTAL ESTIMATE $181,858.97

NoWeV & CommenWV:
1. The aboYe eVWimaWe iV baVed on pUeliminaU\ infoUmaWion.
2. No engineeUing haV been condXcWed.
3. EVWimaWe iV baVed on 2020 coVWV. MaUkeW condiWionV aUe YolaWile and can haYe a VignificanW impacW on acWXal coVWV aW Whe Wime of conVWUXcWion. 
4. RighW of Za\ coVWV aUe noW inclXded in coVW eVWimaWe.

INSTALLATIONS
UNDERGROUND



COST ESTIMATE DATE PREPARED: 2/7/2020   SHEET 1 of 1
PROJECT BASIS FOR ESTIMATE
PUojecW 4: CiUcXiW 102 Wo 603 Tie CODE A (SchemaWic DeVign)
DESCRIPTION CODE B (PUeliminaU\ DeVign)
NeZ 15 kV 750 AL and 477 ACSR OYeUhead line CODE C (Final DeVign) 100%
ENGINEER :  Mac Fillingim OTHER (NO DESIGN)___________

 ESTIMATOR: Mac Fillingim CHECKED: CUaig MichaeliV
  QUANTITY   LABOR     MATERIAL ($)

DESCRIPTION  NO. UNIT PER TOTAL LaboU PER TOTAL
UNITS MEAS UNIT MH ($) UNIT TOTAL COST

  Poles & Guys
    45' CL 1 Pole 8 EA 8.00 64.00 6,400.00 1,224.00 9,792.00 16,192.00
    GX\ & AnchoU 6 EA 4.25 25.50 2,550.00 347.05 2,082.30 4,632.30
  Pole Top Assemblies
    ThUee PhaVe PUimaU\ TangenW Pole Top AVVembl\ 5 EA 5.50 27.50 2,750.00 125.00 625.00 3,375.00
    ThUee PhaVe PUimaU\ Single Deadend Pole Top AVVembl\ 2 EA 6.00 12.00 1,200.00 243.00 486.00 1,686.00
    ThUee PhaVe PUimaU\ DDE HeaY\ Angle Pole Top AVVembl\ 1 EA 10.00 10.00 1,000.00 427.50 427.50 1,427.50
  Overhead Primary Conductor
    ThUee PhaVe PUimaU\ CondXcWoU (477 kcmil ACSR) 1940 CKT FT 0.044 85.360 8,536.00 4.72 9,156.80 17,692.80

  Primary Risers
    ThUee PhaVe - PUimaU\ RiVeU LaUge CondXcWoU 2 EA 27.50 55.00 5,500.00 2,498.00 4,996.00 10,496.00
  Primary Cable Instalation (Cable Only)
    3-PhaVe 15 kV Cable (750 AL Z/ 1/3 Con. NeXWUal) 1570 CKT FT 0.040 62.80 6,280.00 21.00 32,970.00 39,250.00
  Trenching
    UWiliW\ TUench foU MXlWiple CondXiWV - Good Soil 1430 LF 0.090 128.70 12,870.00 0.00 0.00 12,870.00
  Conduit Installation
    ThUee 3" PVC CondXiWV 1430 LF 0.025 35.75 3,575.00 3.30 4,719.00 8,294.00
  Sectionali]er
    GUoXnd SleeYe BaVe foU - ThUee PhaVe SecWionali]eU 2 EA 4.00 8.00 800.00 375.00 750.00 1,550.00
    SecWionali]eU - ThUee PhaVe - 4-600 Amp PoViWionV 2 EA 23.00 46.00 4,600.00 4,550.00 9,100.00 13,700.00
  Switchgear
   ConcUeWe BaVemenW foU ThUee PhaVe SZiWch PMH SZiWchgeaU 2 EA 7.00 14.00 1,400.00 3,650.00 7,300.00 8,700.00
    PMH-10 SZiWchgeaU (4-600 Amp SZ.) 2 EA 34.00 68.00 6,800.00 14,530.00 29,060.00 35,860.00

    SXbWoWal 642.61 64,261.00 111,464.60
AYg. LaboU RaWe 100.00
    SXbWoWal LaboU $64,261.00 $64,261.00
    SXbWoWal MaWeUial $111,464.60 $111,464.60
    SaleV Ta[ MaWeUial 7.80% $8,694.24
SXbWoWal LaboU, MaWeUial & Ta[ $184,419.84

ETXipmenW & TUXckV 214.20 125.00$   $26,775.42
ReVWoUaWion 6.00% $11,600.00
ConWingenc\ 20.00% $42,200.00
EngineeUing 7.00% $18,549.67

TOTAL ESTIMATE $283,544.92

NoWeV & CommenWV:
1. The aboYe eVWimaWe iV baVed on pUeliminaU\ infoUmaWion.
2. No engineeUing haV been condXcWed.
3. EVWimaWe iV baVed on 2020 coVWV. MaUkeW condiWionV aUe YolaWile and can haYe a VignificanW impacW on acWXal coVWV aW Whe Wime of conVWUXcWion. 
4. RighW of Za\ coVWV aUe noW inclXded in coVW eVWimaWe.

INSTALLATIONS
OVERHEAD

UNDERGROUND



COST ESTIMATE DATE PREPARED: 2/7/2020   SHEET 1 of 1
PROJECT BASIS FOR ESTIMATE
PUojecW 5: CiUcXiW 303 Wo 603 Tie CODE A (SchemaWic DeVign)
DESCRIPTION CODE B (PUeliminaU\ DeVign)
NeZ OYeUhead 15 kV SZiWch CODE C (Final DeVign) 100%
ENGINEER :  Mac Fillingim OTHER (NO DESIGN)___________

 ESTIMATOR: Mac Fillingim CHECKED: CUaig MichaeliV
  QUANTITY   LABOR     MATERIAL ($)

DESCRIPTION  NO. UNIT PER TOTAL LaboU PER TOTAL
UNITS MEAS UNIT MH ($) UNIT TOTAL COST

    45' Pole 1 EA 8.00 8.00 800.00 1,224.00 1,224.00 2,024.00
    SpUead OXW E[iVWing OYeUhead CondXcWoU 1 EA 6.00 6.00 600.00 250.00 250.00 850.00

  Poles & Guys
    45' CL 1 Pole 1 EA 8.00 8.00 800.00 1,224.00 1,224.00 2,024.00
    GX\ & AnchoU 2 EA 4.25 8.50 850.00 347.05 694.10 1,544.10
  Pole Top Assemblies
    ThUee PhaVe PUimaU\ DDE HeaY\ Angle Pole Top AVVembl\ 2 EA 10.00 20.00 2,000.00 427.50 855.00 2,855.00
  15 kV Switch
    15 kV GUoXp OpeUaWed SZiWch 1 EA 40.000 40.000 4,000.00 7,500.00 7,500.00 11,500.00

    SXbWoWal 90.50 9,050.00 11,747.10
AYg. LaboU RaWe 100.00
    SXbWoWal LaboU $9,050.00 $9,050.00
    SXbWoWal MaWeUial $11,747.10 $11,747.10
    SaleV Ta[ MaWeUial 7.80% $916.27
SXbWoWal LaboU, MaWeUial & Ta[ $21,713.37

ETXipmenW & TUXckV 30.17 125.00$   $3,770.83
ConWingenc\ 20.00% $5,100.00
EngineeUing 7.00% $2,140.89

TOTAL ESTIMATE $32,725.10

NoWeV & CommenWV:
1. The aboYe eVWimaWe iV baVed on pUeliminaU\ infoUmaWion.
2. No engineeUing haV been condXcWed.
3. EVWimaWe iV baVed on 2020 coVWV. MaUkeW condiWionV aUe YolaWile and can haYe a VignificanW impacW on acWXal coVWV aW Whe Wime of conVWUXcWion. 
4. RighW of Za\ coVWV aUe noW inclXded in coVW eVWimaWe.

INSTALLATIONS
OVERHEAD

REMOVALS



COST ESTIMATE DATE PREPARED: 2/7/2020   SHEET 1 of 1
PROJECT BASIS FOR ESTIMATE
PUojecW 6: CiUcXiW 301 Wo 303 Tie CODE A (SchemaWic DeVign)
DESCRIPTION CODE B (PUeliminaU\ DeVign)
NeZ 15 kV 750 AL line CODE C (Final DeVign) 100%
ENGINEER :  Mac Fillingim OTHER (NO DESIGN)___________

 ESTIMATOR: Mac Fillingim CHECKED: CUaig MichaeliV
  QUANTITY   LABOR     MATERIAL ($)

DESCRIPTION  NO. UNIT PER TOTAL LaboU PER TOTAL
UNITS MEAS UNIT MH ($) UNIT TOTAL COST

  Primary Cable Instalation (Cable Only)
    3-PhaVe 15 kV Cable (750 AL Z/ 1/3 Con. NeXWUal) 4450 CKT FT 0.040 178.00 17,800.00 21.00 93,450.00 111,250.00
  Trenching
    UWiliW\ TUench foU MXlWiple CondXiWV - Good Soil 4050 LF 0.090 364.50 36,450.00 0.00 0.00 36,450.00
  Conduit Installation
    ThUee 3" PVC CondXiWV 4050 LF 0.025 101.25 10,125.00 3.30 13,365.00 23,490.00
  Sectionali]er
    GUoXnd SleeYe BaVe foU - ThUee PhaVe SecWionali]eU 8 EA 4.00 32.00 3,200.00 375.00 3,000.00 6,200.00
    SecWionali]eU - ThUee PhaVe - 4-600 Amp PoViWionV 8 EA 23.00 184.00 18,400.00 4,550.00 36,400.00 54,800.00
  Switchgear
   ConcUeWe BaVemenW foU ThUee PhaVe SZiWch PMH SZiWchgeaU 1 EA 7.00 7.00 700.00 3,650.00 3,650.00 4,350.00
    PMH-10 SZiWchgeaU (4-600 Amp SZ.) 1 EA 34.00 34.00 3,400.00 14,530.00 14,530.00 17,930.00

    SXbWoWal 900.75 90,075.00 164,395.00
AYg. LaboU RaWe 100.00
    SXbWoWal LaboU $90,075.00 $90,075.00
    SXbWoWal MaWeUial $164,395.00 $164,395.00
    SaleV Ta[ MaWeUial 7.80% $12,822.81
SXbWoWal LaboU, MaWeUial & Ta[ $267,292.81

ETXipmenW & TUXckV 300.25 125.00$   $37,531.25
ReVWoUaWion 15.00% $42,000.00
ConWingenc\ 20.00% $61,000.00
EngineeUing 7.00% $28,547.68

TOTAL ESTIMATE $436,371.74

NoWeV & CommenWV:
1. The aboYe eVWimaWe iV baVed on pUeliminaU\ infoUmaWion.
2. No engineeUing haV been condXcWed.
3. EVWimaWe iV baVed on 2020 coVWV. MaUkeW condiWionV aUe YolaWile and can haYe a VignificanW impacW on acWXal coVWV aW Whe Wime of conVWUXcWion. 
4. RighW of Za\ coVWV aUe noW inclXded in coVW eVWimaWe.

INSTALLATIONS
UNDERGROUND



COST ESTIMATE DATE PREPARED: 2/7/2020   SHEET 1 of 1
PROJECT BASIS FOR ESTIMATE
PUojecW 7: 1100 E Wo 300 E UndeUbXild UpgUade CODE A (SchemaWic DeVign)
DESCRIPTION CODE B (PUeliminaU\ DeVign)
UpgUade UB 4/0 Wo 477 ACSR CODE C (Final DeVign) 100%
ENGINEER :  Mac Fillingim OTHER (NO DESIGN)___________

 ESTIMATOR: Mac Fillingim CHECKED: CUaig MichaeliV
  QUANTITY   LABOR     MATERIAL ($)

DESCRIPTION  NO. UNIT PER TOTAL LaboU PER TOTAL
UNITS MEAS UNIT MH ($) UNIT TOTAL COST

    SpUead OXW E[iVWing OYeUhead CondXcWoU 19 EA 6.00 114.00 11,400.00 250.00 4,750.00 16,150.00
    3 PhaVe OYeUhead CondXcWoU 4900 CKT FT 0.03 156.80 15,680.00 0.00 0.00 15,680.00

  Pole Top Assemblies
    NeZ HaUdZaUe 19 EA 6.00 114.00 11,400.00 375.00 7,125.00 18,525.00
  Overhead Primary Conductor
    ThUee PhaVe PUimaU\ CondXcWoU (477 kcmil ACSR) 4900 CKT FT 0.044 215.600 21,560.00 4.72 23,128.00 44,688.00
  Poles
    75' CL 1 Pole 4 EA 10.50 42.00 4,200.00 3,164.00 12,656.00 16,856.00

    SXbWoWal 642.40 64,240.00 47,659.00
AYg. LaboU RaWe 100.00
    SXbWoWal LaboU $64,240.00 $64,240.00
    SXbWoWal MaWeUial $47,659.00 $47,659.00
    SaleV Ta[ MaWeUial 7.80% $3,717.40
SXbWoWal LaboU, MaWeUial & Ta[ $115,616.40

ETXipmenW & TUXckV 214.13 125.00$   $26,766.67
ConWingenc\ 20.00% $28,500.00
EngineeUing 7.00% $11,961.81

TOTAL ESTIMATE $182,844.88

NoWeV & CommenWV:
1. The aboYe eVWimaWe iV baVed on pUeliminaU\ infoUmaWion.
2. No engineeUing haV been condXcWed.
3. EVWimaWe iV baVed on 2020 coVWV. MaUkeW condiWionV aUe YolaWile and can haYe a VignificanW impacW on acWXal coVWV aW Whe Wime of conVWUXcWion. 
4. RighW of Za\ coVWV aUe noW inclXded in coVW eVWimaWe.
5. CoVW eVWimaWe aVVXmeV WhaW e[iVWing Zood poleV and cUoVV aUmV aUe adeTXaWe foU neZ condXcWoU and can be UeXVed.

REMOVALS

INSTALLATIONS
OVERHEAD



COST ESTIMATE DATE PREPARED: 2/7/2020
PROJECT: BASIS FOR ESTIMATE
PUojecW 11: Main SWUeeW SZiWching UpgUade CODE A (SchemaWic DeVign)
DESCRIPTION: CODE B (PUeliminaU\ DeVign)
IncUeaVe SZiWching CapabiliWieV aW Main SWUeeW SXbVWaWion CODE C (Final DeVign) 100%
ENGINEER : Mac Fillingim OTHER--ConcepWXal ConfigXUaWion

 ESTIMATOR: Mac Fillingim CHECKED: CUaig MichaeliV
  QUANTITY AYg. LaboU RaWe: $100.00     MATERIAL ($)

DESCRIPTION LABOR
 NO. UNIT PER TOTAL TOTAL PER TOTAL TOTAL

UNITS MEAS UNIT Man HU. LABOR ($) UNIT MATERIAL ESTIMATE

Major Equipment
69 kV GUoXp OpeUaWed SZiWch 4 EA 44 176.00 $17,600.00 $31,000.00 $124,000.00 $141,600.00

Total $141,600.00

Steel Pole Structures
69 kV SZiWch SWUXcWXUe 6 EA 64.00 384.00 $38,400.00 $46,750.00 $280,500.00 $318,900.00
SZiWch PlaWfoUm 4 EA 4.00 16.00 $1,600.00 $1,100.00 $4,400.00 $6,000.00

Total $324,900.00

Steel Pole Concrete Foundations
69 kV SZiWch SWUXcWXUe 5 EA 32 160.00 $16,000.00 $47,900.00 $239,500.00 $255,500.00

Total $255,500.00

Conductor & Hardware
69 kV Line HaUdZaUe 1 LS 160 200.00 $20,000.00 $32,000.00 $32,000.00 $52,000.00
ThUee PhaVe PUimaU\ CondXcWoU 1000 CKT FT 0.070 70.000 $7,000.00 7.72 7,720.00 14,720.00

Total $66,720.00

Miscellaneous
ConWUacWoU Mobili]aWion 1 LS 0 0.00 $0.00 $16,000.00 $16,000.00 $16,000.00
ConWUacWoU Bonding 1 LS 0 0.00 $0.00 $5,000.00 $5,000.00 $5,000.00

Total $21,000.00

Subtotals 1,006.0 $100,600.00 $709,120.00

Subtotal Labor + Material $809,720.00
Equipment 201.2 70 $14,084.00
Contingency  (20%) $164,760.80
Engineering $65,000.00
Tax (7.8%) $63,158.16

TOTAL ESTIMATE $1,116,722.96
NoWeV:
1 - FoXndaWion eVWimaWe iV baVed on Whe ViWe haYing good Voil condiWionV ZiWhoXW ZaWeU.
2. EVWimaWe iV baVed on 2020 coVWV. MaUkeW condiWionV aUe YolaWile and can haYe a VignificanW impacW on acWXal coVWV aW Whe Wime of conVWUXcWion. 



COST ESTIMATE DATE PREPARED: 2/7/2020
PROJECT: BASIS FOR ESTIMATE
PUojecW 12: Main SWUeeW TUanVUXpWeUV CODE A (SchemaWic DeVign)
DESCRIPTION: CODE B (PUeliminaU\ DeVign)
ImpUoYe PUoWecWion aW Main SWUeeW SXbVWaWion CODE C (Final DeVign) 100%
ENGINEER : Mac Fillingim OTHER--ConcepWXal ConfigXUaWion

 ESTIMATOR: Mac Fillingim CHECKED: CUaig MichaeliV
  QUANTITY AYg. LaboU RaWe: $100.00     MATERIAL ($)

DESCRIPTION LABOR
 NO. UNIT PER TOTAL TOTAL PER TOTAL TOTAL

UNITS MEAS UNIT Man HU. LABOR ($) UNIT MATERIAL ESTIMATE

Major Equipment
69 kV TUanVUXpWeU 2 EA 30 60.00 $6,000.00 $55,500.00 $111,000.00 $117,000.00

Total $117,000.00

Relaying
Rela\ Panel - TUanVfoUmeU Diff (InVWallaWion & WiUe TeUminaWionV) 2 LS 80 160.00 $16,000.00 $35,000.00 $70,000.00 $86,000.00

Total $86,000.00

Steel Structures
69 kV TUanVUXpWeU SWUXcWXUe 1 EA 16.00 16.00 $1,600.00 $12,375.00 $12,375.00 $13,975.00

Total $13,975.00

Concrete Foundations
69 kV TUanVUXpWeU SWUXcWXUe 2 EA 16 32.00 $3,200.00 $8,250.00 $16,500.00 $19,700.00

Total $19,700.00

Substation Bus & Material
69 kV BXV & FiWWingV 1 LS 30 30.00 $3,000.00 $5,000.00 $5,000.00 $8,000.00

Total $8,000.00

Substation Conduit & Cable
600 VolW CondXiW & Cable 1 LS 60 60.00 $6,000.00 $9,000.00 $9,000.00 $15,000.00

Total $15,000.00

Substation Grounding
SWaWion GUoXnd GUid 1 LS 20 20.00 $2,000.00 $2,000.00 $2,000.00 $4,000.00

Total $4,000.00

Demolition and Restoration
DemoliWion 1 LS 80 80.00 $8,000.00 $3,500.00 $3,500.00 $11,500.00
ReVWoUaWion 1 LS 60 60.00 $6,000.00 $5,000.00 $5,000.00 $11,000.00

Total $22,500.00

Miscellaneous
ConWUacWoU Mobili]aWion 1 LS 0 0.00 $0.00 $5,000.00 $5,000.00 $5,000.00
ConWUacWoU Bonding 1 LS 0 0.00 $0.00 $5,000.00 $5,000.00 $5,000.00
SXbVWaWion TeVWing & CommiVVioning 1 LS 0 0.00 $0.00 $15,000.00 $15,000.00 $15,000.00

Total $25,000.00

Subtotals 518.0 $51,800.00 $259,375.00

Subtotal Labor + Material $311,175.00
Equipment 103.6 70 $7,252.00
Contingency  (20%) $63,685.40
Engineering $60,000.00
Tax (7.8%) $24,271.65

TOTAL ESTIMATE $466,384.05
NoWeV:
1 - FoXndaWion eVWimaWe iV baVed on Whe ViWe haYing good Voil condiWionV ZiWhoXW ZaWeU.
2 - Incoming 46 kV Line & 15kV DiVWUibXWion CiUcXiWV aUe noW inclXded.
3. EVWimaWe iV baVed on 2020 coVWV. MaUkeW condiWionV aUe YolaWile and can haYe a VignificanW impacW on acWXal coVWV aW Whe Wime of conVWUXcWion. 
4 - EVWimaWe aVVXmeV Whe VXbVWaWion land iV oZned b\ Whe CiW\ and iniWial ViWe gUading haV been compleWed.



COST ESTIMATE DATE PREPARED: 2/7/2020   SHEET 1 of 1
PROJECT BASIS FOR ESTIMATE
PUojecW 13: GUapeYine Tank Line UpgUade CODE A (SchemaWic DeVign)
DESCRIPTION CODE B (PUeliminaU\ DeVign)
UpgUade Line CapaciW\ 1/0 Wo 477 ACSR CODE C (Final DeVign) 100%
ENGINEER :  Mac Fillingim OTHER (NO DESIGN)___________

 ESTIMATOR: Mac Fillingim CHECKED: CUaig MichaeliV
  QUANTITY   LABOR     MATERIAL ($)

DESCRIPTION  NO. UNIT PER TOTAL LaboU PER TOTAL
UNITS MEAS UNIT MH ($) UNIT TOTAL COST

    SpUead OXW E[iVWing OYeUhead CondXcWoU 32 EA 6.00 192.00 19,200.00 250.00 8,000.00 27,200.00
    3 PhaVe OYeUhead CondXcWoU 13750 CKT FT 0.03 440.00 44,000.00 0.00 0.00 44,000.00

  Pole Top Assemblies
    ThUee PhaVe PUimaU\ DDE HeaY\ Angle Pole Top AVVembl\ 9 EA 10.00 90.00 9,000.00 427.50 3,847.50 12,847.50
    ThUee PhaVe PUimaU\ TangenW Pole Top AVVembl\ 23 EA 5.50 126.50 12,650.00 125.00 2,875.00 15,525.00
    ThUee PhaVe PUimaU\ Tap Pole Top AVVembl\ 1 EA 9.00 9.00 900.00 456.00 456.00 1,356.00
  Overhead Primary Conductor
    ThUee PhaVe PUimaU\ CondXcWoU (477 kcmil ACSR) 13750 CKT FT 0.044 605.000 60,500.00 4.72 64,900.00 125,400.00
  Poles and Guys
   40' CL 1 Pole 32 EA 7.00 224.00 22,400.00 999.00 31,968.00 54,368.00
    GX\ & AnchoU 18 EA 4.25 76.50 7,650.00 347.05 6,246.90 13,896.90

    SXbWoWal 1,763.00 176,300.00 118,293.40
AYg. LaboU RaWe 100.00
    SXbWoWal LaboU $176,300.00 $176,300.00
    SXbWoWal MaWeUial $118,293.40 $118,293.40
    SaleV Ta[ MaWeUial 7.80% $9,226.89
SXbWoWal LaboU, MaWeUial & Ta[ $303,820.29

ETXipmenW & TUXckV 587.67 125.00$   $73,458.33
ConWingenc\ 20.00% $75,500.00
EngineeUing 7.00% $31,694.50

TOTAL ESTIMATE $484,473.12

NoWeV & CommenWV:
1. The aboYe eVWimaWe iV baVed on pUeliminaU\ infoUmaWion.
2. No engineeUing haV been condXcWed.
3. EVWimaWe iV baVed on 2020 coVWV. MaUkeW condiWionV aUe YolaWile and can haYe a VignificanW impacW on acWXal coVWV aW Whe Wime of conVWUXcWion. 
4. RighW of Za\ coVWV aUe noW inclXded in coVW eVWimaWe.

REMOVALS

INSTALLATIONS
OVERHEAD



COST ESTIMATE DATE PREPARED: 2/7/2020   SHEET 1 of 1
PROJECT BASIS FOR ESTIMATE
PUojecW 15: CiUcXiW 703 Line E[WenVion (WaVhingWon PaUkZa\) CODE A (SchemaWic DeVign)
DESCRIPTION CODE B (PUeliminaU\ DeVign)
NeZ 15 kV 750 AL Main FeedeU CODE C (Final DeVign) 100%
ENGINEER :  Mac Fillingim OTHER (NO DESIGN)___________

 ESTIMATOR: Mac Fillingim CHECKED: CUaig MichaeliV
  QUANTITY   LABOR     MATERIAL ($)

DESCRIPTION  NO. UNIT PER TOTAL LaboU PER TOTAL
UNITS MEAS UNIT MH ($) UNIT TOTAL COST

  Primary Risers
    ThUee PhaVe - PUimaU\ RiVeU LaUge CondXcWoU 2 EA 27.50 55.00 0.00 2,498.00 4,996.00 4,996.00
  Primary Cable Instalation (Cable Only)
    3-PhaVe 15 kV Cable (750 AL Z/ 1/3 Con. NeXWUal) 7150 CKT FT 0.040 286.00 28,600.00 21.00 150,150.00 178,750.00
  Trenching
    UWiliW\ TUench foU MXlWiple CondXiW - Good Soil 6500 LF 0.090 585.00 58,500.00 0.00 0.00 58,500.00
  Conduit Installation
    ThUee 3" PVC CondXiWV 6500 LF 0.025 162.50 16,250.00 3.30 21,450.00 37,700.00
  Sectionali]er
    GUoXnd SleeYe BaVe foU - ThUee PhaVe SecWionali]eU 13 EA 4.00 52.00 5,200.00 375.00 4,875.00 10,075.00
    SecWionali]eU - ThUee PhaVe - 4-600 Amp PoViWionV 13 EA 23.00 299.00 29,900.00 4,550.00 59,150.00 89,050.00
  Switchgear
   ConcUeWe BaVemenW foU ThUee PhaVe SZiWch PMH SZiWchgeaU 2 EA 7.00 14.00 1,400.00 3,650.00 7,300.00 8,700.00
    PMH-10 SZiWchgeaU (4-600 Amp SZ.) 2 EA 34.00 68.00 6,800.00 14,530.00 29,060.00 35,860.00

    SXbWoWal 1,521.50 146,650.00 276,981.00
AYg. LaboU RaWe 100.00
    SXbWoWal LaboU $152,150.00 $152,150.00
    SXbWoWal MaWeUial $276,981.00 $276,981.00
    SaleV Ta[ MaWeUial 7.80% $21,604.52
SXbWoWal LaboU, MaWeUial & Ta[ $450,735.52

ETXipmenW & TUXckV 507.17 125.00$   $63,395.83
ReVWoUaWion 15.00% $70,900.00
ConWingenc\ 20.00% $102,800.00
EngineeUing 7.00% $48,148.19

TOTAL ESTIMATE $735,979.55

NoWeV & CommenWV:
1. The aboYe eVWimaWe iV baVed on pUeliminaU\ infoUmaWion.
2. No engineeUing haV been condXcWed.
3. EVWimaWe iV baVed on 2020 coVWV. MaUkeW condiWionV aUe YolaWile and can haYe a VignificanW impacW on acWXal coVWV aW Whe Wime of conVWUXcWion. 
4. RighW of Za\ coVWV aUe noW inclXded in coVW eVWimaWe.

INSTALLATIONS
UNDERGROUND



COST ESTIMATE DATE PREPARED: 2/7/2020   SHEET 1 of 1
PROJECT BASIS FOR ESTIMATE
PUojecW 16: CiUcXiW 703 Line E[WenVion (I-15 Wo WaVhingWon PkZa\) CODE A (SchemaWic DeVign)
DESCRIPTION CODE B (PUeliminaU\ DeVign)
NeZ 15kV 750 AL Main Tie Line CODE C (Final DeVign) 100%
ENGINEER :  Mac Fillingim OTHER (NO DESIGN)___________

 ESTIMATOR: Mac Fillingim CHECKED: CUaig MichaeliV
  QUANTITY   LABOR     MATERIAL ($)

DESCRIPTION  NO. UNIT PER TOTAL LaboU PER TOTAL
UNITS MEAS UNIT MH ($) UNIT TOTAL COST

  Primary Risers
    ThUee PhaVe - PUimaU\ RiVeU LaUge CondXcWoU 2 EA 27.50 55.00 0.00 2,498.00 4,996.00 4,996.00
  Primary Cable Instalation (Cable Only)
    3-PhaVe 15 kV Cable (750 AL Z/ 1/3 Con. NeXWUal) 1540 CKT FT 0.040 61.60 6,160.00 21.00 32,340.00 38,500.00
  Trenching
    UWiliW\ TUench foU MXlWiple CondXiW - Good Soil 1400 LF 0.090 126.00 12,600.00 0.00 0.00 12,600.00
  Conduit Installation
    ThUee 3" PVC CondXiWV 1400 LF 0.025 35.00 3,500.00 3.30 4,620.00 8,120.00
  Sectionali]er
    GUoXnd SleeYe BaVe foU - ThUee PhaVe SecWionali]eU 2 EA 4.00 8.00 800.00 375.00 750.00 1,550.00
    SecWionali]eU - ThUee PhaVe - 4-600 Amp PoViWionV 2 EA 23.00 46.00 4,600.00 4,550.00 9,100.00 13,700.00
  Switchgear
   ConcUeWe BaVemenW foU ThUee PhaVe SZiWch PMH SZiWchgeaU 2 EA 7.00 14.00 1,400.00 3,650.00 7,300.00 8,700.00
    PMH-10 SZiWchgeaU (4-600 Amp SZ.) 2 EA 34.00 68.00 6,800.00 14,530.00 29,060.00 35,860.00

    SXbWoWal 413.60 35,860.00 88,166.00
AYg. LaboU RaWe 100.00
    SXbWoWal LaboU $41,360.00 $41,360.00
    SXbWoWal MaWeUial $88,166.00 $88,166.00
    SaleV Ta[ MaWeUial 7.80% $6,876.95
SXbWoWal LaboU, MaWeUial & Ta[ $136,402.95

ETXipmenW & TUXckV 137.87 125.00$   $17,233.33
ReVWoUaWion 15.00% $21,500.00
ConWingenc\ 20.00% $30,700.00
EngineeUing 7.00% $14,408.54

TOTAL ESTIMATE $220,244.82

NoWeV & CommenWV:
1. The aboYe eVWimaWe iV baVed on pUeliminaU\ infoUmaWion.
2. No engineeUing haV been condXcWed.
3. EVWimaWe iV baVed on 2020 coVWV. MaUkeW condiWionV aUe YolaWile and can haYe a VignificanW impacW on acWXal coVWV aW Whe Wime of conVWUXcWion. 
4. RighW of Za\ coVWV aUe noW inclXded in coVW eVWimaWe.

INSTALLATIONS
UNDERGROUND



COST ESTIMATE DATE PREPARED: 2/7/2020
PROJECT: BASIS FOR ESTIMATE
PUojecW 18: NeZ SXbVWaWion 8 CODE A (SchemaWic DeVign)
DESCRIPTION: CODE B (PUeliminaU\ DeVign)
InVWall NeZ SXbVWaWion 8 CODE C (Final DeVign) 100%
ENGINEER : Mac Fillingim OTHER--ConcepWXal ConfigXUaWion

 ESTIMATOR: Mac Fillingim CHECKED: CUaig MichaeliV
  QUANTITY AYg. LaboU RaWe: $100.00     MATERIAL ($)

DESCRIPTION LABOR
 NO. UNIT PER TOTAL TOTAL PER TOTAL TOTAL

UNITS MEAS UNIT Man HU. LABOR ($) UNIT MATERIAL ESTIMATE

Major Equipment
69 kV - 12.47kV TUanVfoUmeU 12/16/20 MVA 1 EA 80 80.00 $8,000.00 $400,000.00 $400,000.00 $408,000.00
12.47 kV RegXlaWoUV 3 EA 45 135.00 $13,500.00 $38,000.00 $114,000.00 $127,500.00
69 kV BUeakeU 1 EA 45 45.00 $4,500.00 $55,500.00 $55,500.00 $60,000.00
69 kV GUoXp OpeUaWed SZiWch 4 EA 60 240.00 $24,000.00 $12,000.00 $48,000.00 $72,000.00
69 kV DiVconnecW SZiWch 6 EA 12 72.00 $7,200.00 $2,500.00 $15,000.00 $22,200.00
15 kV RecloVeUV 3 EA 32 96.00 $9,600.00 $25,000.00 $75,000.00 $84,600.00
15 kV GUoXp OpeUaWed SZiWch 2 EA 40 80.00 $8,000.00 $7,500.00 $15,000.00 $23,000.00

Total $797,300.00

Metering / Relaying / SCADA
15 kV MeWeUing (PTV & CTV) 1 LS 60 60.00 $6,000.00 $9,000.00 $9,000.00 $15,000.00
Rela\ Panel - TUanVfoUmeU Diff (InVWallaWion & WiUe TeUminaWionV) 1 LS 80 80.00 $8,000.00 $35,000.00 $35,000.00 $43,000.00
Rela\ Panel - RecloVeU ConWUol  (InVWallaWion & WiUe TeUminaWionV) 2 LS 80 160.00 $16,000.00 $30,000.00 $60,000.00 $76,000.00
Rela\ Panel - MeWeU Panel (InVWallaWion & WiUe TeUminaWionV) 1 LS 40 40.00 $4,000.00 $20,000.00 $20,000.00 $24,000.00
SCADA ETXipmenW & PUogUamming 1 LS 200 200.00 $20,000.00 $75,000.00 $75,000.00 $95,000.00

Total $253,000.00

Steel Structures
69 kV Deadend SWUXcWXUe 1 EA 40.00 40.00 $4,000.00 $49,700.00 $49,700.00 $53,700.00
69 kV SZiWch SWUXcWXUe 2 EA 16.00 32.00 $3,200.00 $12,375.00 $24,750.00 $27,950.00
15 kV MeWeUing / RegXlaWoU SWUXcWXUe 1 EA 80.00 80.00 $8,000.00 $26,262.50 $26,262.50 $34,262.50
15 kV SZiWch SWUXcWXUe 2 EA 16.00 32.00 $3,200.00 $4,193.75 $8,387.50 $11,587.50
15 kV RecloVeU SWUXcWXUe 3 EA 16.00 48.00 $4,800.00 $4,950.00 $14,850.00 $19,650.00
SWaWic WiUe Pole 1 EA 8.00 8.00 $800.00 $7,975.00 $7,975.00 $8,775.00
SZiWch PlaWfoUm 4 EA 4.00 16.00 $1,600.00 $1,100.00 $4,400.00 $6,000.00

Total $161,925.00

Concrete Foundations
69 kV Deadend SWUXcWXUe 2 EA 16 32.00 $3,200.00 $9,240.00 $18,480.00 $21,680.00
69 kV SZiWch SWUXcWXUe 1 EA 16 16.00 $1,600.00 $9,240.00 $9,240.00 $10,840.00
15 kV SZiWch SWUXcWXUe 2 EA 8 16.00 $1,600.00 $3,630.00 $7,260.00 $8,860.00
15 kV RecloVeU SWUXcWXUe 3 EA 8 24.00 $2,400.00 $3,850.00 $11,550.00 $13,950.00
SWaWic WiUe Pole 1 EA 4 4.00 $400.00 $4,730.00 $4,730.00 $5,130.00
TUanVfoUmeU ConWainmenW 1 EA 80 80.00 $8,000.00 $99,400.00 $99,400.00 $107,400.00
69 kV BUeakeU Pad 1 EA 8 8.00 $800.00 $4,200.00 $4,200.00 $5,000.00
ConWUol BXilding 1 EA 24 24.00 $2,400.00 $24,080.00 $24,080.00 $26,480.00

Total $199,340.00

Control Building
ConWUol BXilding - 14' [ 20' 1 EA 160 160.00 $16,000.00 $108,200.00 $108,200.00 $124,200.00
ConWUol BXilding ETXipmenW 1 LS 40 40.00 $4,000.00 $22,500.00 $22,500.00 $26,500.00
125 VDC BaWWeU\ S\VWem 1 EA 32 32.00 $3,200.00 $28,000.00 $28,000.00 $31,200.00
ConWUol BXilding AC  S\VWemV 1 LS 80 80.00 $8,000.00 $16,750.00 $16,750.00 $24,750.00

Total $206,650.00

Substation Bus & Material
69 kV BXV & FiWWingV 1 LS 80 80.00 $8,000.00 $25,000.00 $25,000.00 $33,000.00
15 kV BXV & FiWWingV 1 LS 240 240.00 $24,000.00 $50,000.00 $50,000.00 $74,000.00
RegXlaWoU B\paVV SZiWcheV 3 EA 4 12.00 $1,200.00 $2,500.00 $7,500.00 $8,700.00
RecloVeU B\paVV SZiWcheV 18 EA 4 72.00 $7,200.00 $800.00 $14,400.00 $21,600.00
RecloVeU FXVed SZiWcheV 9 EA 4 36.00 $3,600.00 $2,100.00 $18,900.00 $22,500.00
SWaWion LighWning PUoWecWion 1 LS 32 32.00 $3,200.00 $2,500.00 $2,500.00 $5,700.00
69 kV LighWning AUUeVWeUV 3 EA 4 12.00 $1,200.00 $1,500.00 $4,500.00 $5,700.00
9 kV LighWning AUUeVWeUV 9 EA 1 9.00 $900.00 $500.00 $4,500.00 $5,400.00

Total $176,600.00

Substation Conduit & Cable
600 VolW CondXiW & Cable 1 LS 240 240.00 $24,000.00 $62,500.00 $62,500.00 $86,500.00
15 kV 6" CondXiW (15 kV cable noW inclXded) 1 LS 120 160.00 $16,000.00 $17,750.00 $17,750.00 $33,750.00
SWaWion SeUYice (TUanVfoUmeU, DiVconnecW, CondXiW/Cable) 1 LS 60 60.00 $6,000.00 $17,500.00 $17,500.00 $23,500.00

Total $143,750.00

Substation Grounding
SWaWion GUoXnd GUid 1 LS 320 320.00 $32,000.00 $65,000.00 $65,000.00 $97,000.00

Total $97,000.00

Substation Site Work
SiWe GUXbbing & Fill 1 LS 80 80.00 $8,000.00 $45,000.00 $45,000.00 $53,000.00
SiWe SXUface gUaYel 1 LS 80 80.00 $8,000.00 $35,000.00 $35,000.00 $43,000.00
SiWe RoadV 1 LS 40 40.00 $4,000.00 $16,000.00 $16,000.00 $20,000.00
SXbVWaWion Fence (Chain Link) 1 LS 80 80.00 $8,000.00 $30,000.00 $30,000.00 $38,000.00
SXbVWaWion Land 0 LS 0 0.00 $0.00 $0.00 $0.00 $0.00

Total $154,000.00

Miscellaneous
ConWUacWoU Mobili]aWion 1 LS 0 0.00 $0.00 $10,000.00 $10,000.00 $10,000.00
ConWUacWoU Bonding 1 LS 0 0.00 $0.00 $7,000.00 $7,000.00 $7,000.00
SXbVWaWion TeVWing & CommiVVioning 1 LS 0 0.00 $0.00 $65,000.00 $65,000.00 $65,000.00

Total $82,000.00

Subtotals 3,613.0 $361,300.00 $1,910,265.00

Subtotal Labor + Material $2,271,565.00
Equipment 722.6 70 $50,582.00
Contingency  (20%) $464,429.40
Engineering $175,000.00
Tax (7.8%) $177,182.07

TOTAL ESTIMATE $3,138,758.47
NoWeV:
1 - FoXndaWion eVWimaWe iV baVed on Whe ViWe haYing good Voil condiWionV ZiWhoXW ZaWeU.
2 - Incoming 46 kV Line & 15kV DiVWUibXWion CiUcXiWV aUe noW inclXded.
3. EVWimaWe iV baVed on 2020 coVWV. MaUkeW condiWionV aUe YolaWile and can haYe a VignificanW impacW on acWXal coVWV aW Whe Wime of conVWUXcWion. 
4 - EVWimaWe aVVXmeV Whe VXbVWaWion land iV oZned b\ Whe CiW\ and iniWial ViWe gUading haV been compleWed.



COST ESTIMATE DATE PREPARED: 2/7/2020   SHEET 1 of 1
PROJECT BASIS FOR ESTIMATE
PUojecW 19: 69 kV Line E[WenVion  Wo SXbVWaWion 8 CODE A (SchemaWic DeVign)
DESCRIPTION CODE B (PUeliminaU\ DeVign)
E[Wend 69 kV Line Wo NeZ SXbVWaWion 8 CODE C (Final DeVign) 100%
ENGINEER :  Mac Fillingim OTHER (NO DESIGN)___________

 ESTIMATOR: Mac Fillingim CHECKED: CUaig MichaeliV
  QUANTITY   LABOR     MATERIAL ($)

DESCRIPTION  NO. UNIT PER TOTAL LaboU PER TOTAL
UNITS MEAS UNIT MH ($) UNIT TOTAL COST

  Poles & Guys
    TUanVmiVVion Pole 4 EA 24.00 96.00 9,600.00 3,000.00 12,000.00 21,600.00
    SWeel Pole 1 EA 36.00 36.00 3,600.00 50,000.00 50,000.00 53,600.00
    SWeel Pole FoXndaWion 1 EA 24.00 24.00 2,400.00 45,000.00 45,000.00 47,400.00
    GX\ & AnchoU 2 EA 4.25 8.50 850.00 347.05 694.10 1,544.10
  Pole Top Assemblies
    69 kV Pole Top AVVembl\ 4 EA 15.00 60.00 6,000.00 4,000.00 16,000.00 22,000.00
  Overhead Primary Conductor
    ThUee PhaVe PUimaU\ CondXcWoU (477 kcmil ACSR) 1200 CKT FT 0.044 52.800 5,280.00 4.72 5,664.00 10,944.00

    SXbWoWal 277.30 27,730.00 129,358.10
AYg. LaboU RaWe 100.00
    SXbWoWal LaboU $27,730.00 $27,730.00
    SXbWoWal MaWeUial $129,358.10 $129,358.10
    SaleV Ta[ MaWeUial 7.80% $10,089.93
SXbWoWal LaboU, MaWeUial & Ta[ $167,178.03

ETXipmenW & TUXckV 92.43 125.00$   $11,554.17
ConWingenc\ 20.00% $35,700.00
EngineeUing 7.00% $15,010.25

TOTAL ESTIMATE $229,442.45

NoWeV & CommenWV:
1. The aboYe eVWimaWe iV baVed on pUeliminaU\ infoUmaWion.
2. No engineeUing haV been condXcWed.
3. EVWimaWe iV baVed on 2020 coVWV. MaUkeW condiWionV aUe YolaWile and can haYe a VignificanW impacW on acWXal coVWV aW Whe Wime of conVWUXcWion. 
4. RighW of Za\ coVWV aUe noW inclXded in coVW eVWimaWe.

INSTALLATIONS
OVERHEAD



COST ESTIMATE DATE PREPARED: 2/7/2020   SHEET 1 of 1
PROJECT BASIS FOR ESTIMATE
PUojecW 20: CiUcXiW 801 E[WenVion CODE A (SchemaWic DeVign)
DESCRIPTION CODE B (PUeliminaU\ DeVign)
ConnecW NeZ SXbVWaWion 8 Wo E[iVWing S\VWem CODE C (Final DeVign) 100%
ENGINEER :  Mac Fillingim OTHER (NO DESIGN)___________

 ESTIMATOR: Mac Fillingim CHECKED: CUaig MichaeliV
  QUANTITY   LABOR     MATERIAL ($)

DESCRIPTION  NO. UNIT PER TOTAL LaboU PER TOTAL
UNITS MEAS UNIT MH ($) UNIT TOTAL COST

  Primary Cable Instalation (Cable Only)
    3-PhaVe 15 kV Cable (750 AL Z/ 1/3 Con. NeXWUal) 2900 CKT FT 0.040 116.00 11,600.00 21.00 60,900.00 72,500.00
  Trenching
    UWiliW\ TUench foU MXlWiple CondXiW - Good Soil 2640 LF 0.090 237.60 23,760.00 0.00 0.00 23,760.00
  Conduit Installation
    ThUee 3" PVC CondXiWV 2640 LF 0.025 66.00 6,600.00 3.30 8,712.00 15,312.00
  Sectionali]er
    GUoXnd SleeYe BaVe foU - ThUee PhaVe SecWionali]eU 3 EA 4.00 12.00 1,200.00 375.00 1,125.00 2,325.00
    SecWionali]eU - ThUee PhaVe - 4-600 Amp PoViWionV 3 EA 23.00 69.00 6,900.00 4,550.00 13,650.00 20,550.00
  Switchgear
   ConcUeWe BaVemenW foU ThUee PhaVe SZiWch PMH SZiWchgeaU 2 EA 7.00 14.00 1,400.00 3,650.00 7,300.00 8,700.00
    PMH-10 SZiWchgeaU (4-600 Amp SZ.) 2 EA 34.00 68.00 6,800.00 14,530.00 29,060.00 35,860.00

    SXbWoWal 582.60 58,260.00 120,747.00
AYg. LaboU RaWe 100.00
    SXbWoWal LaboU $58,260.00 $58,260.00
    SXbWoWal MaWeUial $120,747.00 $120,747.00
    SaleV Ta[ MaWeUial 7.80% $9,418.27
SXbWoWal LaboU, MaWeUial & Ta[ $188,425.27

ETXipmenW & TUXckV 194.20 125.00$   $24,275.00
ReVWoUaWion 15.00% $29,700.00
ConWingenc\ 20.00% $42,500.00
EngineeUing 7.00% $19,943.02

TOTAL ESTIMATE $304,843.28

NoWeV & CommenWV:
1. The aboYe eVWimaWe iV baVed on pUeliminaU\ infoUmaWion.
2. No engineeUing haV been condXcWed.
3. EVWimaWe iV baVed on 2020 coVWV. MaUkeW condiWionV aUe YolaWile and can haYe a VignificanW impacW on acWXal coVWV aW Whe Wime of conVWUXcWion. 
4. RighW of Za\ coVWV aUe noW inclXded in coVW eVWimaWe.

INSTALLATIONS
UNDERGROUND



COST ESTIMATE DATE PREPARED: 2/7/2020   SHEET 1 of 1
PROJECT BASIS FOR ESTIMATE
PUojecW 21: CiUcXiW 802 E[WenVion CODE A (SchemaWic DeVign)
DESCRIPTION CODE B (PUeliminaU\ DeVign)
ConnecW NeZ SXbVWaWion 8 Wo E[iVWing S\VWem CODE C (Final DeVign) 100%
ENGINEER :  Mac Fillingim OTHER (NO DESIGN)___________

 ESTIMATOR: Mac Fillingim CHECKED: CUaig MichaeliV
  QUANTITY   LABOR     MATERIAL ($)

DESCRIPTION  NO. UNIT PER TOTAL LaboU PER TOTAL
UNITS MEAS UNIT MH ($) UNIT TOTAL COST

  Primary Cable Instalation (Cable Only)
    3-PhaVe 15 kV Cable (750 AL Z/ 1/3 Con. NeXWUal) 5800 CKT FT 0.040 232.00 23,200.00 21.00 121,800.00 145,000.00
  Trenching
    UWiliW\ TUench foU MXlWiple CondXiW - Good Soil 5280 LF 0.090 475.20 47,520.00 0.00 0.00 47,520.00
  Conduit Installation
    ThUee 3" PVC CondXiWV 5280 LF 0.025 132.00 13,200.00 3.30 17,424.00 30,624.00
  Sectionali]er
    GUoXnd SleeYe BaVe foU - ThUee PhaVe SecWionali]eU 5 EA 4.00 20.00 2,000.00 375.00 1,875.00 3,875.00
    SecWionali]eU - ThUee PhaVe - 4-600 Amp PoViWionV 5 EA 23.00 115.00 11,500.00 4,550.00 22,750.00 34,250.00
  Switchgear
   ConcUeWe BaVemenW foU ThUee PhaVe SZiWch PMH SZiWchgeaU 3 EA 7.00 21.00 2,100.00 3,650.00 10,950.00 13,050.00
    PMH-10 SZiWchgeaU (4-600 Amp SZ.) 3 EA 34.00 102.00 10,200.00 14,530.00 43,590.00 53,790.00

    SXbWoWal 1,097.20 109,720.00 218,389.00
AYg. LaboU RaWe 100.00
    SXbWoWal LaboU $109,720.00 $109,720.00
    SXbWoWal MaWeUial $218,389.00 $218,389.00
    SaleV Ta[ MaWeUial 7.80% $17,034.34
SXbWoWal LaboU, MaWeUial & Ta[ $345,143.34

ETXipmenW & TUXckV 365.73 125.00$   $45,716.67
ReVWoUaWion 15.00% $54,300.00
ConWingenc\ 20.00% $78,200.00
EngineeUing 7.00% $36,635.20

TOTAL ESTIMATE $559,995.21

NoWeV & CommenWV:
1. The aboYe eVWimaWe iV baVed on pUeliminaU\ infoUmaWion.
2. No engineeUing haV been condXcWed.
3. EVWimaWe iV baVed on 2020 coVWV. MaUkeW condiWionV aUe YolaWile and can haYe a VignificanW impacW on acWXal coVWV aW Whe Wime of conVWUXcWion. 
4. RighW of Za\ coVWV aUe noW inclXded in coVW eVWimaWe.

INSTALLATIONS
UNDERGROUND



COST ESTIMATE DATE PREPARED: 2/7/2020   SHEET 1 of 1
PROJECT BASIS FOR ESTIMATE
PUojecW 22: PaUkZa\ Wo SXbVWaWion 8 69 kV Line CODE A (SchemaWic DeVign)
DESCRIPTION CODE B (PUeliminaU\ DeVign)
CompleWe 69 KY Loop along WaVhingWon PaUkZa\ CODE C (Final DeVign) 100%
ENGINEER :  Mac Fillingim OTHER (NO DESIGN)___________

 ESTIMATOR: Mac Fillingim CHECKED: CUaig MichaeliV
  QUANTITY   LABOR     MATERIAL ($)

DESCRIPTION  NO. UNIT PER TOTAL LaboU PER TOTAL
UNITS MEAS UNIT MH ($) UNIT TOTAL COST

  Poles & Guys
    TUanVmiVVion Pole 21 EA 24.00 504.00 50,400.00 3,000.00 63,000.00 113,400.00
    GX\ & AnchoU 10 EA 4.25 42.50 4,250.00 347.05 3,470.50 7,720.50
  Pole Top Assemblies
    69 kV Pole Top AVVembl\ 19 EA 15.00 285.00 28,500.00 4,000.00 76,000.00 104,500.00
    69 kV Deadend Pole Top AVVembl\ 2 EA 25.00 50.00 5,000.00 6,000.00 12,000.00 17,000.00
  Overhead Primary Conductor
    ThUee PhaVe PUimaU\ CondXcWoU (795 kcmil ACSR) 6000 CKT FT 0.044 264.000 26,400.00 6.95 41,700.00 68,100.00
    FibeU SpliceV 2 EA 8.00 16.000 1,600.00 5,000.00 10,000.00 11,600.00

    SXbWoWal 1,161.50 116,150.00 206,170.50
AYg. LaboU RaWe 100.00
    SXbWoWal LaboU $116,150.00 $116,150.00
    SXbWoWal MaWeUial $206,170.50 $206,170.50
    SaleV Ta[ MaWeUial 7.80% $16,081.30
SXbWoWal LaboU, MaWeUial & Ta[ $338,401.80

ETXipmenW & TUXckV 774.33 125.00$   $96,791.67
ConWingenc\ 20.00% $87,000.00
EngineeUing 7.00% $36,553.54

TOTAL ESTIMATE $558,747.01

NoWeV & CommenWV:
1. The aboYe eVWimaWe iV baVed on pUeliminaU\ infoUmaWion.
2. No engineeUing haV been condXcWed.
3. EVWimaWe iV baVed on 2020 coVWV. MaUkeW condiWionV aUe YolaWile and can haYe a VignificanW impacW on acWXal coVWV aW Whe Wime of conVWUXcWion. 
4. RighW of Za\ coVWV aUe noW inclXded in coVW eVWimaWe.

INSTALLATIONS
OVERHEAD
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