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1. Executive Summary

CPS Energy is experiencing significant load growth in the northwest region of Bexar County, in some 
areas as high as 4-7 percent annually. Limitations on the existing electrical infrastructure in that area will 
be challenged by increasing load along the IH-10 corridor north of Loop 1604, including La Cantera, Camp 
Bullis, and the Rim multiuse shopping development area. Future load from the University of Texas at San 
Antonio (UTSA) associated with its Main Campus Master Plan (presented in February 2020) will 
essentially double the current UTSA load. In addition, the UTSA Area is targeted as a regional 
development center in the City of San Antonio’s (City) SA Tomorrow Comprehensive Plan 
(Comprehensive Plan) and is one of the fastest growing areas of the City.  

In conjunction with the significant load growth CPS Energy is experiencing in the northwest Bexar County 
area, the existing distribution circuits within La Sierra Substation and some of the circuits originating at 
the Fair Oaks Ranch Substation are very long (up to nearly seven times longer than the average 
distribution circuit within CPS Energy’s system) and serve thousands of customers. These long, heavily 
loaded circuits have resulted in significant reliability concerns for the area.  

Even with planned improvements to the existing distribution system, without a new substation in 
northwest Bexar County, the existing distribution system will reach its reliability limit within five years. 

A new proposed Scenic Loop Substation will provide CPS Energy with the infrastructure that it needs to 
reliably serve the northwest area of Bexar County for many years to come. The new substation will 
offload existing circuits, thereby enhancing reliability to customers, and enabling additional load growth 
capability within the region.  
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2. Existing System Assessment

2.1  Background of System 

The load in the northwest region of Bexar County is currently served by long circuits from the La Sierra 
and Fair Oaks Ranch substations. The long circuits serving a large number of customers have created 
significant impacts on power reliability in the area. The reliability concerns will increase as load continues 
to grow in the area.  

Figure 1:  Geographic area served by Fair Oaks Ranch and La Sierra 35-kV stations 

The La Sierra Substation has a total transformer capacity of 200 MVA that includes two 100 MVA 
transformers. There are three other substations in the vicinity (Hill Country Substation to the East, 
DeZavala Substation to the South, and Ranchtown Substation to the West) that can help with serving 
load in the event of the loss of one of the 100 MVA transformers. According to CPS Energy’s established 
planning practice, the total planning capacity of the La Sierra Substation is 75 percent of the nameplate 
capacity (i.e., 150 MVA). This planning capacity is based on the ability of CPS Energy to shift load to other 
substations in the event of the loss of one of the two La Sierra transformers.   

The Fair Oaks Ranch Substation has a total transformer capacity of 100 MVA that includes two 50 MVA 
transformers.  Fair Oaks Ranch has less support from other nearby stations because of the terrain in the 
area and the CPS Energy service territory boundary. Thus, it is only capable of being supported after a 
loss of one of the existing transformers from two circuits of the La Sierra Substation. As a result, the total 
planning capacity of the Fair Oaks Ranch Substation is 60 percent of the nameplate capacity (i.e., 60 
MVA).  

Thus, the total planning capacity for the area served by the La Sierra and Fair Oaks Ranch substations is 
60 percent of 100 MVA from Fair Oaks Ranch and 75 percent of 200 MVA from La Sierra for a total of 
210 MVA for the overall area.  

The area served by the La Sierra and Fair Oaks Ranch substations has seen significant load growth over 
the last ten years, which is anticipated to be sustained in the foreseeable future. The following plot 
describes expected load growth within the region along with the planning capacity based on the current 
ability of distribution circuits to support load. The demand on the current system is expected to exceed 
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capacity within the next few years. The area needs an additional substation by 2024 to serve the area 
demand in a reliable manner.  

Figure 2:  Historical Load growth and expected load growth for next 10 years1. 

Evidence supporting CPS Energy’s projected future load growth for the area is contained in the City’s SA 
Tomorrow Comprehensive Plan. As set forth in the plan, the UTSA Area is one of the fastest growing 
areas of the City. Appendix A of this document describes the 2010-2040 Forecast for Residential Dwelling 
Units and Jobs and shows the plan’s 30-year forecasts for housing unit and employment growth under 
two scenarios, (1) the Alamo Area Metropolitan Planning Organization (AAMPO) Baseline, and (2) the 
Targeted Growth Scenario that assumes investment and market shift that results in denser development 
patterns supported by high-frequency transit. 

The tables in Appendix A describe future land use (acreage) including a forecast of dwelling units, jobs, 
and commercial/industrial square footage. The data in the Comprehensive Plan compiles information 
from several different economic and planning system models showing the number of acres designated 
to each land use category in the adopted UTSA Area Regional Center Plan. The land use map included in 
Appendix A describes the overall UTSA Area land capacity estimates for residential and 
commercial/industrial uses (by land use category, and based upon several assumptions and factors that 
are shown in the table) and the 2040 forecasts for net new (from 2018/2019 levels) residential dwelling 
units, commercial/industrial jobs, and commercial/industrial building square footage. 

1 The CPS Energy DP Design Manual 2019 (section 3.3 process 8-11) describes the steps followed in the demand forecast. The process includes 

load normalization to reduce annual variation. Actual recorded demands are statistically adjusted by temperature index relative to 5 year average 
to find an equivalent base each year. Forecasting individual substation growth is based on information known about the area (Large loads, data 
centers and other customer load growth) and apply to the base demand calculated for each circuit.  
Average temperature and not forecast future weather are used for the base demand a single expected average is displayed. Variations in the 
expected demand for Individual substation growth is based on information known about the area (Large loads, data centers and other customer 
load growth) that is applied to the base demand.  
Erratic growth rates in some years reflect load switching between stations that are outside the study with temporary excess capacity while 
investments from contractors is expected to fund local distribution system expansion.
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The Comprehensive Plan designated the UTSA Area as one of the fastest growing areas of the City. The 
amount of forecasted economic activity, jobs, residential/commercial and industrial  development 
equates to a significant increase in load demand on the CPS Energy distribution system and supports and 
validates the assumptions of load growth included in this study for the circuits originating from the La 
Sierra and Fair Oaks Ranch substations.  

Based on the growth experienced by CPS Energy in the area over the last 10 years and information on 
the total anticipated residential dwelling units and the amount of square footage of 
commercial/industrial development from the Comprehensive Plan report, the total additional electrical 
load reasonably projects to approximately 8-9 MW/year of load growth in the region. Considering the 
targeted growth scenario, by 2040 this additional load equates to approximately 160-180 MW using the 
Baseline forecast scenario and could be as high as approximately 300 MW using the Targeted forecast 
scenario. 

 The CPS Energy Distribution Planning Manual describes the electrical load of residential dwelling
units at 6 kW for each new dwelling unit. The Comprehensive Plan indicates 15,900 new dwelling
units (~95 MW) in this region under the Baseline scenario and 37,500 new residential units (~225
MW) under the Targeted scenario by the year 2040. This additional load growth could very easily
be higher considering all the essential service loads that would be necessary to support that level
of new residential development in the region. The additional load on the system cannot be
accommodated reliably from the existing circuits originating from the La Sierra and Fair Oaks
Ranch substations.

 According to the Department of Energy (DOE)2, the average number of kilowatt hours per square
foot for a commercial building is approximately 22.5 kWh. Some types of commercial loads, such
as food service facilities, consume approximately 56 kWh/ft2. Retail malls consume
approximately 23 kWh/ft2 on average. Other loads such as a public assembly buildings and
warehouses consume approximately 15 kWh/ft2 and 9kWh/ft2, respectively. Assuming an
average energy use of 22.5 kWh/ft2 and a load factor of 0.5, this amounts to approximately 5.13
Watts/ft2 for load calculations. A Review of CPS Energy’s commercial/industrial load statistics
indicates an average of approximately 6.5 Watts/ft2.

The following Figure 3 describes the anticipated load growth using the Baseline (minimum) scenario 
projections in the UTSA Area described in the Comprehensive Plan report. The high, medium, and low 
growth scenarios are based on assumed load per square foot values described above. 

2 https://www.energy.gov/eere/analysis/energy-intensity-indicators 

  https://www.eia.gov/totalenergy/data/annual/
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Figure 3:  Load Growth based on SA Tomorrow's forecasted customers – Baseline forecast only. 

2.2 Planning Criteria 

Distribution planning analysis was conducted on various system conditions to determine the reliability 
need for the area and to find a robust and cost-effective solution from both near-term and long-term 
perspectives. The study criteria, assumptions, methodology, and findings from the analysis are presented 
in this section and are consistent with the CPS Energy Distribution Planning Manual.  

According to CPS Energy’s long-standing Distribution Planning Manual, the electric distribution supply to 
the CPS Energy service territory is deemed adequate when the following criteria are met: 

 No substation transformer is loaded above 80% of its Normal Rating during expected peak energy
usage conditions.

 No backbone distribution feeder is loaded above 80% of its Normal Rating during expected peak
energy usage conditions. A backbone distribution feeder is one within the three phase primary
distribution system characterized by having large conductor and most direct path(s) to adjacent
substations.

 For the extended outage of any substation transformer, no facility will be loaded in excess of its
Emergency Rating.

 Voltages are within the ANSI 84.1 voltage range A limits for normal conditions and range B for
emergency conditions on primary distribution lines.

 Power Factors, or the ratio of the real power absorbed by the load to the apparent power flowing
in the circuit, are greater than 97% at the secondary breakers on each substation transformer
under normal conditions.

In addition to the provisions established in the CPS energy planning manual, and in accordance prudent 
utility practice,  the total transformer capacity of an individual substation is limited by the ability of CPS 
Energy to sustain the loss of one substation transformer by shifting load to other transformers in that or 
nearby substations.  
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2.3 Existing Distribution Circuit Performance 

The existing distribution system served out of the La Sierra and Fair Oaks Ranch substations served a 
peak summer load of approximately 165 MW in 2019. The La Sierra substation has two 100 MVA 
transformers and currently serves approximately 110 MW (peak summer load in 2019) via seven circuits. 
The transformers at the substation were peak loaded to 71% and 42% of their capacity rating in 2019. 
The peak load on one of the transformers was more than 80% in 2018 and near 80% in the other recent 
years. Thus, the loss of one of the transformers within the station will load the other transformer to near 
120% of its emergency rating. The Fair Oaks Ranch Substation has two 50 MVA transformers and serves 
load connected to four circuits split between the two transformers, with a total peak load of 
approximately 50 MW served in 2019. 

The La Sierra and Fair Oaks Ranch substations have no spare transformers and the circuits served from 
these stations have only a limited ability to support load growth as the limit is defined by circuit capacity 
and on how one of the substation transformers gets loaded if the other one is lost as a part of an outage. 

The following 
Table 2  and  

Table 3 show the loading on the circuits and the length of the circuits originating from the La Sierra and 
Fair Oaks Ranch substations. As can be seen in the tables, the loadings on the circuit R034 from Fair Oaks 
Ranch and U114 from La Sierra exceeded CPS Energy’s Distribution Planning Criteria in 2019. The 
projected 2020 summer peak loads on circuits U112 and U114 will exceed CPS Energy’s Distribution 
Planning Criteria of 80% loading on the U114 circuit (98%) and U112 circuit (80%) this summer.  

Of importance to note for this study, CPS Energy reconfigured the circuits out of Fair Oaks Ranch with 
two on each 35-kV switchgear within the substation in the summer of 2020. As a result of the 
reconfiguration, the load and circuit R011 moved to the other switchgear and is named circuit R033. A 
portion of the U114 and R034 circuits shifted to a new circuit R014. Table 1:  Scenic Loop Area 34.5kV 
Distribution Circuits describes the details of the existing circuit lengths connected to La Sierra and Fair 
Oaks Ranch along with a scenario following the energization of circuit R014. This table also provides 
details on the final circuit lengths after inclusion of the Scenic Loop Substation (estimated for 2024). As 
can also be seen in Tables 2 and 3, some of the La Sierra and Fair Oaks Ranch circuits are very long 
compared to an average CPS Energy distribution circuit (which is approximately 12.8 miles long). The 
length and loading on these circuits equate to lower reliability to the customers served by these feeders, 
as will be seen in the reliability metrics presented in the following discussion. 
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Table 1:  Scenic Loop Area 34.5kV Distribution Circuits 

Circuit Lengths in Miles 

Circuit Number Existing Configuration 
Existing 

Configuration +R014 
(2020) 

Existing 
Configuration 

+R014 + Scenic Loop
(2024) 

La Sierra 

U111 2.66 2.66 2.66 

U112 46.37 46.37 46.37 

U113 1.51 1.51 1.51 

U114 85 32.95 8.07 

U132 45.43 45.43 4.58 

U134 34.81 34.81 34.81 

Fair Oaks Ranch 
R014 - 97.13 31.31 

R034 73.27 28.19 28.19 

Scenic Loop Rd 

V611 - - 41.58 

V612 - - 24.28 

V613 - - 34.84 

V614 - - 30.66 

TOTAL 289.06 289.06 288.87 

Table 2:  Fair Oaks Ranch Substation Circuits 

Xfrmr #1 Length  
Customers 

2019 Loads 2020 Loads 

50MVA  (miles) Load (kW) % of Nominal Load (kW) % of Nominal 

R011 27.3 - 9639 36 Not Utilized - 

R012 - 2 Not Utilized - Not Utilized - 

R013 25.9 1660 12933 49 11900 45 

R014 54.8 3021 New - 9461 41 

Xfrmr #3 Length  
Customers 

2019 Loads 2020 Loads 

50MVA  (miles) Load (kVA) % of Nominal Load (kVA) % of Nominal 

R031 - - Not Utilized - Not Utilized - 

R032 - - Not Utilized - Not Utilized - 

R033 27.3 1256 New - 9736 44 

R034 13.3 3140 22812 105 16807 77 

Table 3:  La Sierra Substation Circuits 

Xfrmr #1 Length  
Customers 

2019 Loads 2020 Loads 

100MVA  (miles) load (kW) % of Nominal load (kW) % of Nominal 

U111 2.7 1659 18774 60 20488 66 

U112 46.4 3222 24250 78 24736 80 

U113 1.5 88 8374 28 830 3 

U114 85.0* 4095 28514 91 30577 98 

Xfrmr #3 Length  
Customers 

2019 Loads 2020 Loads 

100MVA  (miles) load (kW) % of Nominal load (kW) % of Nominal 

U131 - - Not Utilized - Not Utilized - 

U132 45.5 2617 13531 39 14644 42 

U133 2.0 553 6409 21 14770 48 

U134 34.7 3288 15647 50 15990 51 
* Circuit will be reduced by approximately 50 miles after the load is being picked up by R014.
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Reliability of a distribution system can be evaluated by considering SAIDI (system average interruption 
duration index), SAIFI (system average interruption frequency index), and CMI (customer minutes of 
interruption). The Customers Affected (CA) include the number of customers whose outages are 
included in the calculation of the reliability indices presented in this report. The reliability metrics for the 
La Sierra and Fair Oaks Ranch substation circuits for the past seven years indicate a much lower reliability 
as compared to the averages of the CPS Energy system. The La Sierra and Fair Oaks Ranch circuits have 
4-6 times higher SAIDI and SAIFI values in comparison to the system average interruption indices for CPS
Energy as a whole.

The reliability statistics on the La Sierra and Fair Oaks Ranch circuits indicate that the CMI from these 
circuits have accounted on average for approximately 11.2 percent of CPS Energy’s total minutes of 
interruptions  (as high as 20% in 2017), even though these circuits serve only approximately 3% of CPS 
Energy’s entire load. This indicates a much lower reliability for the loads served by these substations. 

Notably, from 2013 to 2019 the SAIDI and SAIFI indices have steadily risen (indicating declining 
reliability). This increase in the frequency and duration of interruptions experienced by customers clearly 
evidences a steady decline in the reliability and power quality in the area. Table 4:  CPS Energy System-
wide Average Reliability Indices presents the CPS Energy-wide SAIDI, SAIFI, and CMI in addition to 
number of customers affected. 

Table 4:  CPS Energy System-wide Average Reliability Indices 

YEAR CMI SAIDI SAIFI CA 

2013 37,465,050 51.39 0.79 575,726 

2014 35,449,090 47.55 0.73 547,023 

2015 41,562,265 54.62 0.76 580,576 

2016 44,120,730 57.4 0.8 616,000 

2017 42,443,090 53.97 0.83 654,000 

2018 44,311,290 54.49 0.84 686,000 

2019 42,464,750 61 0.86 603,000 

Total 287,816,265 4,262,325 

Table 5 presents the reliability indices for the circuits served from the La Sierra and Fair Oaks Ranch 
substations. The data clearly show a high CMI. As stated above, in 2017 the interruptions on these circuits 
contributed nearly 20% of the total CMI for the entire CPS Energy system. Based on the outage data 
presented below, the customers served from the La Sierra and Fair Oaks Ranch circuits have experienced 
approximately 8-10 times more outages compared to the entire CPS Energy system average. 

Table 5:  La Sierra and Fair Oaks Ranch Circuits Reliability Indices 

YEAR CMI CMI % SAIDI SAIFI CA 

2013 1,842,904 4.90% 83.77 2.67 58,633 

2014 1,868,883 5.30% 83.06 3.39 76,259 

2015 3,900,198 9.40% 169.57 4.67 107,463 

2016 5,614,911 12.70% 238.93 5.85 137,513 

2017 8,219,320 19.40% 342.47 5.65 135,583 

2018 5,483,364 12.40% 223.81 6.05 148,185 

2019 5,345,088 12.60% 215.53 7.82 194,027 
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Total 32,274,667 11.20% 857,663 

Figure 4 shows the degree to which the low reliability on the La Sierra and Fair Oaks Ranch circuits 
(comprising approximately 3%  of the CPS Energy overall load) contribute to the CPS Energy metrics for 
reliability in terms of CMI and customers affected (CA). The number of CA for the year 2019 on the loads 
served on La Sierra and Fair Oaks Ranch circuits is more than 30% of the CA for the whole CPS Energy 
system.  

Figure 4:  Fair Oaks Ranch and La Sierra Load Contribution to CPS Reliability Metrics from 2013-
2019 

The reliability issue with the La Sierra and Fair Oaks Ranch circuits is self-evident. Between 2010 and 
2018, some of the La Sierra and Fair Oaks Ranch circuits have made CPS Energy’s poor performing circuits 
(PPC) list for five different years (based on standards established by the Public Utility Commission of 
Texas), and a total of 6 of the 11 circuits have been on the list since 2010. Additionally, five circuits from 
La Sierra and Fair Oaks Ranch were on the PPC list in 2018, the most of any year within the past 10 years. 
This increase in the number of PPC is shown in Table 6Error! Reference source not found..  

Table 6:  La Sierra and Fair Oaks Ranch Poor-Performing Circuits 

Station Circuit 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 

Fair Oaks R011 

Fair Oaks R012 PPC PPC 

Fair Oaks R013 PPC PPC 

Fair Oaks R034 PPC PPC 

La Sierra U111 PPC 

La Sierra U112 

La Sierra U113 

La Sierra U114 PPC PPC PPC 

La Sierra U133 

La Sierra U134 

La Sierra U132 PPC PPC 
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Table 7 and Table 8 demonstrate the severe reliability issues that are occurring on circuits served from 
the La Sierra and Fair Oaks Ranch substations. As can be seen in the information presented in the tables, 
in the past year, La Sierra circuit U134 has the most affected customers experiencing momentary 
operations,3 high frequency interruptions at 593% of system SAIFI, and is ranked one of the PPCs in 2019. 
Fair Oaks Ranch circuit R012 has high SAIDI and SAIFI values at 240.59 (which exceeds the 300% 
threshold) and 2.76, respectively. These statistics reveal the urgent need to remediate the reliability 
issues across La Sierra and Fair Oaks Ranch circuits. In addition to the objective declining reliability 
metrics presented above, CPS Energy has experienced subjective reliability complaints from customers 
in the Scenic Loop area. On two occasions in 2019 alone, CPS Energy representatives met with groups of 
customers in the area to address the frequent and sustained outages. 

Table 7:  La Sierra and Fair Oaks Frequent Device Operations Sustained & Momentary 
(Apr 1, 2019 to Mar 31, 2020) 

Circuit Device 
# of Sustained 

Operations 
# of Momentary 

Operations 
Customers 
Affected 

CMI 

U114 R3696 6 - 1027 96,502.88 

R013 S5106 4 - 150 18,537.30 

U132 CBU132 - 7 19344 8930.5 

U134 CBU134 - 6 28316 7939.32 

U114 CBU114 - 4 21176 30901.67 

Table 8:  SAIFI Poorest Performing Circuits 

Circuit 
Number 

Customers 
Served as of Last 

Outage 

Last 
Outage 
Month 

SAIDI SAIFI 
Compared 
to System 

SAIFI 

Also Exceeds 
SAIDI 300% 
Threshold 

U134 3288 1-Mar-20 18.33 1 593.37% NO 

R012 1085 1-Jun-19 240.59 2.76 460.03% YES 

One root cause for increased number of outages and duration of the outages on the La Sierra and Fair 
Oaks Ranch circuits are due to the length of the circuits. As shown above, some of the circuits from these 
substations are approximately 6-8 times longer than an average circuit length within CPS Energy’s service 
territory. The length and poor reliability of these circuits today, coupled with the additional load growth 
these circuits will experience in the next several years, will continue to further erode the reliability on 
these circuits through an increase in the number and duration of outages along with the number of 
customers experiencing these outages. Installation and maintenance of adequate numbers of reclosers 
to detect and interrupt momentary faults will help with reliability but cannot fully address the reliability 
issues associated with the length and loading of the circuits. Specifically, the La Sierra and Fair Oaks 
Ranch circuits have adequate automation and sectionalization, but due to the nature of the circuit 
topology related to the terrain, length, and number of customers, reliability is still an underlying issue to 
be resolved. 

Circuit # of Reclosers 

R014 5 

R034 3 

U111 1 

U114 4 

U132 1 

U134 5 

3 A momentary operation is a brief loss of power delivery (less than 5 minutes) caused by the opening and closing operation of an interrupting 

device (e.g., a circuit breaker or recloser). These momentary operations and the number of customers impacted typically increase with line 
length, number of customers served. 
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For example, the longest circuit in the region is La Sierra circuit U114 that serves approximately 30 MW 
of load and over 4,000 customers. The circuit has four reclosers to help improve reliability, but it 
traverses heavily wooded areas and a canyon, which greatly impacts reliability. The circuit was flagged 
as a worst performing circuit more than three times in the last 10 years based on a large number of 
customer minutes of interruption.  

As discussed previously, CPS Energy is not waiting until the construction of a new substation to improve 
reliability to the region. In order to increase capacity in the region and improve the reliability of circuit 
U114, during the early summer of 2020 CPS Energy moved a portion of the downstream load of U114 
(approximately 6 MW) so it is picked up by another circuit (Fair Oaks Ranch R014). This reduces the 
length of the U114 circuit and provides some capacity for load growth on it. However, following the 
transfer, the R014 circuit increased from 52.05 miles to approximately 97 miles in length (which will likely 
result in decreased reliability on that circuit for those customers). Furthermore, shifting approximately 
6 MW from U114 to R014 is only a temporary fix to create a small increase in capacity on the La Sierra 
circuits to help facilitate load interconnections and load growth around the IH-10 corridor. Capacity on 
the La Sierra circuits is very much needed to serve load growth around the UTSA area, La Cantera, and 
loads around IH-10, but the circuits also need to also be able to shift loads between the Hill Country and 
DeZavala substations. The Hill Country Substation has a single 50 MVA transformer that is expected to 
have a loading of 50% in 2020. The DeZavala Substation has three 100 MVA transformers and the peak 
loading on those transformers is expected to be 42%, 61% and 83% in the summer of 2020. Load 
increases and outages at these stations will need additional capacity from La Sierra to pick up load and 
to restore service in certain outage conditions.  

Finally, shifting load to R014 will only reduce the circuit length of U114 by 25 miles. After the transfer, 
U114 will still be around 60 miles in length, which is still almost 5 times longer than the system average 
circuit length (resulting in continued reliability challenges for that circuit).  

Figure 5:  Existing System Configuration of Circuits Served from La Sierra Substation, 
(U114 is the Longest Circuit) 
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The aerial image in Figure 6 shows the locations of the distribution substations owned and operated by 
CPS Energy in this area. The La Sierra, Hill Country, De Zavala, and UTSA substations are all within three 
miles of each other. Similarly, the Stonegate, Panther Springs, and Bulverde substations are within three 
to six miles of each other and the circuits between these stations are not very long. In contrast, the La 
Sierra and Fair Oaks Ranch substations are approximately 11 miles apart and some of the circuits served 
by these substations are extremely long. Because of the distances, the loads at the downstream portions 
of the La Sierra and Fair Oaks Ranch circuits (such as U114) cannot be served by any other substations 
without building significant additional infrastructure from more than 10 miles away through hilly and 
wooded terrain, which further increases the length of the lines, resulting in a continued possibility of 
lower reliability to the downstream loads.    

Figure 6:  CPS Energy Substations in Northwest Region of Bexar County 

2.3.1 La Sierra Distribution Circuits Current Configuration – 
Power Flow Analysis 

To evaluate the capacity and reliability of the current system in northwestern Bexar County, a power 
flow analysis was performed. This initial analysis did not include the load shift from circuit U114 to circuit 
R014. That configuration is shown in the second modelling provided below.  The current CPS Energy 
distribution system shows loading on the U114 and U112 circuits was higher than CPS Energy planning 
criteria of 80% of their nominal rating in 2019. The 100 MVA transformers at the La Sierra Substation 
were loaded beyond 70% and 40% of their nominal rating in 2019.  At this loading level, the loss of one 
of the transformers would result in a shortage of capacity to serve all the feeders out of the substation. 
In 2019, heavy loading on distribution circuits U114, results in voltage problems on downstream circuits 
and loads.  
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Figure 7 shows the La Sierra circuits with overloads and low voltages on a few portions of the U114 
circuit. 

Table 9:  La Sierra Distribution Circuit Loadings 

La Sierra 
Distribution Circuits 

Loading Total Load 

% kW kVAr kVA 

U111 59.06 18331.07 6702.41 19517.95 

U112 79.83* 24682.79 4667.76 25120.27 

U113 31.78 8792.21 5324.65 10278.85 

U114 87.91* 27428.49 4684.55 27825.65 

Total 79234.55 21379.36 82068.21 

La Sierra 
Distribution Circuits 

Loading Total Load 

% kW kVAr kVA 

U132 37.79 13178.12 1317.49 13243.81 

U134 50.75 15911.63 1727.68 16005.15 

Total 29089.75 3045.17 29248.7 

* CPS Distribution Planning Criteria violations

Figure 7:  N-0 Model of La Sierra Circuits with Peak Loading (Actual FY 2019) Included in the 
Model 
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As discussed above, this part of the CPS Energy system has been experiencing above average (4-7% ) 
load growth for the last five years. A model has been simulated to include additional loads to represent 
the year 2025 assuming a conservative load growth of 4% each year. 

Table 10:  La Sierra Distribution Circuit Loadings (FY 2025) 

La Sierra Distribution 
Circuits 

Loading Total Load 

% kW kVAr kVA 

U111 77.34 24007.96 10423.74 26173.2 

U112 101.28* 31315.61 8081.35 32341.55 

U113 43.54 12047.04 7445.16 14161.97 

U114 112.23* 35015.09 8658.51 36069.74 

Total 102385.7 34608.76 108076.81 

La Sierra Distribution 
Circuits 

Loading Total Load 

% kW kVAr kVA 

U132 49.82 17371.29 3324.67 17686.58 

U134 64.37 20180.17 4073.32 20587.16 

Total 37551.46 7397.99 38273.25 

* CPS Distribution Planning Criteria violations
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The modelling results indicate that the system problems in the area are exacerbated and voltage issues 
can be seen on multiple circuits in the region by 2024. Specifically, circuit U114 does not have adequate 
capacity to support the load and results in thermal and voltage violations as depicted in Figure 8. 

Figure 8:  N-0 Model of La Sierra Circuits with Peak Loading (Forecast FY 2025 with 4% Growth) 

As discussed above, circuit U114 is currently greater than 85 miles long, which decreases reliability. As a 
result, CPS Energy has planned to shift a portion of the downstream network and load from circuit U114 
to circuit R014 that is served from the Fair Oaks Ranch Substation.  

2.3.2 La Sierra Distribution Circuits with R014 Energized – 
Power Flow Analysis 

The forecasted peak load on circuit R014 in 2020 is estimated to be approximately 9.46 MW (41% loading 
of nominal rating). This circuit is served off the Fair Oaks Ranch Substation and serves load on the west 
side of IH-10. As discussed above, CPS Energy shifted approximately 6 MW of load from circuit U114 to 
circuit R014 in June of 2020 to reduce the length and loading on circuit U114. The following Table 11 
provides the loads on the circuits in the area under this modelling scenario.  
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Figure 9 describes the R014 circuit along with other circuits in the region. 

Table 11:  La Sierra Distribution Circuit Loadings with R014 

La Sierra Distribution 
Circuits 

Loading Total Load 

% kW kVAr kVA 

U111 59.06 18331.07 6702.41 19517.95 

U112 79.83* 24682.79 4667.76 25120.27 

U113 31.78 8792.21 5324.65 10278.85 

U114 66.35 20701.81 3878.69 21062.03 

Total 72507.86 20573.49 75370.15 

La Sierra Distribution 
Circuits 

Loading Total Load 

% kW kVAr kVA 

U132 37.79 13178.12 1317.49 13243.81 

U134 50.75 15911.63 1727.68 16005.15 

Total 29089.75 3045.17 29248.7 

Fair Oaks Ranch 
Distribution Circuits 

Loading Total Load 

Network ID % kW kVAr kVA 

R014 61.67 14234.66 1791.57 14346.96 

* Nearing CPS Distribution Planning Criteria violations
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Figure 9:  N-0 Model of La Sierra Circuits + Fair Oaks Circuit R014 with Peak Loads (Forecast FY 
2020) Included in the Model 

As can be seen in the modelling results, shifting a portion of the load from circuit U114 to circuit R014 
improves the power flow in the area. Due to the significant lengths of several of the circuits (including 
reconfigured circuits R014 and U114, the loads will still be subject to reliability concerns resulting from 
the circuit lengths. After the load shift to R014, an outage of the main feeder of U114 is simulated with 
the entire load being picked up by R014. Under that scenario, the loading on R014 will violate its ratings 
in 2020, which will result in an infeasible solution considering future load growth through 2024 and 
beyond. 

Table 12:  La Sierra Distribution Circuit Loadings with R014 (FY 2020 & N-1) 

La Sierra 
Distribution Circuits 

Loading Total Load 

% kW kVAr kVA 

U111 59.06 18331.07 6702.41 19517.95 

U112 79.82 24682.79 4667.76 25120.27 

U113 31.78 8792.21 5324.65 10278.85 

U114 0.037 11.59 -9.94 15.27 

Total 51817.65 16684.87 54437.61 

La Sierra 
Distribution Circuits 

Loading Total Load 

% kW kVAr kVA 

U132 37.79 13178.12 1317.49 13243.81 

U134 50.75 15911.63 1727.68 16005.15 
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Total 29089.75 3045.17 29248.7 

Fair Oaks Ranch 
Distribution Circuits 

Loading Total Load 

Network ID % kW kVAr kVA 

R014 155.34* 35861.26 8834.26 36933.37 

* CPS Distribution Planning Criteria Violation

Figure 10:  Outage of Circuit U114, R014 Included in the Model with Peak Loads (FY 2020) 

The reconfigured circuit case (without any outages) was also run to include additional loads to represent 
the year 2025 (assuming a reasonable average load growth of 4% each year). The following are the 
modelled loadings on the circuits. 

Table 13:  La Sierra Distribution Circuit Loadings with R014 (FY 2025) 

Substation U1-1 Loading Total Load 

Network ID % kW kVAr kVA 

U111 77.35 24007.96 10423.74 26173.2 

U112 101.28* 31315.61 8081.35 32341.55 
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U113 43.54 12047.04 7445.16 14161.97 

U114 84.41* 26336.08 6519.35 27131 

Total 93706.69 32469.6 99172.67 

Substation U1-3 Loading Total Load 

Network ID % kW kVAr kVA 

U132 49.832 17371.29 3324.67 17686.58 

U134 64.37 20180.17 4073.32 20587.16 

Total 37551.46 7397.99 38273.25 

Substation R0-1 Loading Total Load 

Network ID % kW kVAr kVA 

R014 102.03* 23547.91 7689.13 24771.49 

* CPS Distribution Planning Criteria violations

Figure 11:  N-0 Model of La Sierra Circuits + Fair Oaks Circuit R014 with Peak Loads (Forecast FY 
2025 with 4% Growth) Included in the Model. 

Next, the reconfigured circuit case was modelled with a loading scenario for year 2025 with the outage 
of circuit U114 where all its load is picked up by circuit R014. There is not adequate capacity available on 
other La Serra circuits and R014 to be able to pick up this load from U114. 
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Table 14:  La Sierra Distribution Circuit Loadings with R014 (FY 2025 & N-1) 

La Sierra 
Distribution 

Circuits 

Loading Total Load 

% kW kVAr kVA 

U111 77.35 24007.96 10423.74 26173.2 

U112 101.28* 31315.61 8081.35 32341.55 

U113 43.54 12047.04 7445.16 14161.97 

U114 0.047 14.67 -8.99 17.2 

Total 67385.28 25941.26 72206.12 

La Sierra 
Distribution 

Circuits 

Loading Total Load 

% kW kVAr kVA 

U132 49.82 17371.29 3324.67 17686.58 

U134 64.37 20180.17 4073.32 20587.16 

Total 37551.46 7397.99 38273.25 

Substation R0-1 Loading Total Load 

Network ID % kW kVAr kVA 

R014 224.87* 51900.61 21679.47 56246.54 

* CPS Distribution Planning Criteria violations

Figure 12:  Outage of Circuit U114 with 4% Load Growth to Simulate a 2025 Case with Circuit 
R014 Energized 
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Based on the reasonable growth and expected development described above, the current La Sierra and 
Fair Oaks substations will exceed capacity and cannot adequately serve the area by 2024.  

The modelling reveals low voltages on portions of the system served by circuit U114. These low voltages 
are within the Scenic Loop Road area. In addition, a loss of circuit U114 results in a voltage collapse in 
the Scenic Loop Road area (and beyond) as there is not adequate capacity on adjacent feeders to pick 
the load from circuit U114. Under that circumstance, voltages at the loads drop to a point lower than 
what a regulator or a capacitor bank can do to push the voltage to a normal operating range. Shifting 
loads to adjacent circuits only provides additional operation flexibility or near term planning flexibility 
and would not improve system reliability or overall system capability to support additional load growth 
within this region.  

Importantly, CPS Energy’s Distribution Planning Criteria includes limiting the loading on a distribution 
circuit to 80% of its capacity in order to ensure safe and reliable operation of the circuit and maintain 
quality service to customers. Circuit U114 recorded a peak loading of approximately 30 MW in 2019, 
which is approximately 98% of its rating. Circuit R014, which will be energized in  summer 2020 will 
offload circuit U114 to under 70% of the rated capacity for a short time. However, the historical load 
growth in the region, and especially on circuit U114, is reasonably forecasted to remain at 4% (or higher). 
Thus, the loading on circuit U114 will again reach its reliable loading limit of 80% within four years. In 
addition, the load growth on the other circuits (within the entire northwestern region of Bexar County) 
will reasonably experience similar load growth and will not have adequate capacity on existing circuits 
by 2024.  
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3. System Assessment with Scenic Loop Substation

As a result of the limitations on the existing system to reliably serve current and future load, CPS Energy 
considered reasonable alternatives, including the construction of a new substation near the intersection 
of Scenic Loop Road and Toutant Beauregard Road. A new Scenic Loop substation within the area will 
significantly improve reliability for the northwest region of Bexar County by reducing circuit length and 
loading on each circuit, which will reduce exposure for outages as well as the number of customers 
affected during an outage. The new circuits out of the proposed Scenic Loop Substation will also create 
strong backbones and sufficient field ties to adjacent substation circuits (La Sierra and Fair Oaks Ranch) 
that will prevent major loss of customer load in emergency conditions. The new substation will not create 
additional circuits initially, but rather will allow for portions of existing circuits in the area to terminate 
at the new station, essentially shortening circuits and providing a new source to meet load demand. The 
proposed configuration of the Scenic Loop Substation would connect portions of circuits U114, U132, 
and R014 to Scenic Loop, thereby creating circuits V611, V612, V613 and V614 as shown in Figure 13 and 
Figure 14 below.  

The new substation will support the development and requirements of existing and future critical load 
customers. Initially, an estimated 20-25 MW of load will be served by this new substation. If the project 
is not completed, the distribution system capacity in the Scenic Loop area will be exceeded by 2024 and 
the La Sierra and Fair Oaks Ranch substations will have increased reliability concerns. Also, some 
contingency conditions may lead to customer load being at risk of lengthy outages due to exceeding 
emergency capacity limits. 

CPS Energy has designed new substations to help loads on circuits showing poor reliability very similar to 
the loads served from circuits connected to the La Sierra and Fair Oaks Ranch substations. As an example, 
H341 is a circuit in the nearby Helotes Substation that was serving approximately 4,000 customers and 
experienced poor reliability. In 2016 it was split into three circuits (K021, K022, K023) with 1,600 
customers served off a new transformer in the Ranchtown Substation. When the load was moved onto 
the new circuits, the remaining customers served from the H341 circuit connected to the Helotes 
Substation experienced improved reliability and a reduction of CMI by 95% and CA by 97%. The SAIDI and 
SAIFI values on the circuit H341 shown in Table 15 indicate significant improvement in reliability achieved 
by splitting a portion of the load from H341 onto three shorter circuits beyond 2016.  

The circuit H341 is a good example of the reliability benefits that can be achieved with the Scenic Loop 
Substation project. H341 is located nearby the Scenic Loop Substation study area and traverses similar 
terrain. Prior to the reconfiguration that significantly shortened the circuit, for years customers served by 
H341 experienced outages and poor reliability similar to the circuits served off the La Sierra and Fair Oaks 
Ranch substations.  

Table 15:  Helotes H341 Substation Circuit 

Year Customers CMI SAIDI SAIFI CA 

2011 3562 329,619.53 92.55 0.76 2,708 

2012 3818 286,261.77 74.98 1.38 5,279 

2013 4016 237,979.13 59.25 1.03 4,136 

2014 3638 517,724.22 142.32 2.37 8,631 

2015 3620 683,906.21 188.95 2.38 8,611 

2016 2011 447,157.68 222.37 4.64 9,335 

2017 1706 23,537.00 13.80 0.17 298 

2018 1704 26,470.12 15.53 0.15 262 

2019 1707 18,032.17 10.57 0.17 290 
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The following plots describe the SAIDI and SAIFI reliaiblity indices on the circuit H341 and it can be cleary 
seen that after the significant load shift to other circuits described above, there has been a dramatic 
improvement in reliability to the loads remaining connected to that circuit. 

Following the reconfiguration of circuit H341, the reliability on the three new circuits K021, K022, K023 
generally experienced reliability similar to the CPS system wide averages with a few exceptions due to 
extended outages during construction and other planned upgrades on these circuits. Table 16 lists the 
reliability values on these circuits for the past few years. 

Table 16:  Reliability values for circuits K021, K022 and K023 after shifting loads from H341 

YEAR 
K021 K022 K023 

SAIDI SAIFI SAIDI SAIFI SAIDI SAIFI 

2016 22.06 2.22 - - - - 

2017 1.37 0.01 26.15 0.52 5.3 0.07 

2018 490.46 2.34 83.29 2.41 29.88 0.23 

2019 128.15 1.82 154.15 1.43 72.23 0.33 

A planning analysis was conducted to identify system reliability based on assumed load forecast under 
no outage and selected outage conditions after inclusion of the Scenic Loop Substation. The analysis 
shows that a new substation in the Scenic Loop area will improve reliability within the northwestern 
region of Bexar County and will provide additional capacity for the significant forecasted load growth for 
the area. The proposed project configuration does not add additional circuits initially, but rather 
terminates existing circuits at the new substation, thereby directly contributing to improvement of 
reliability to the loads connected to the new substation as well as the shorter and less loaded circuits 
that remain connected to the La Sierra and Fair Oaks Ranch substations. 

It is anticipated that by shifting portions of circuits U114, U132, and R014 to the Scenic Loop Substation 
(thereby creating four circuits V611, V612, V613 and V614), would provide an improvement on the 
reliability to the loads on the underlying circuits and would improve the overall reliability within this 
region. 

The following circuit loadings described in the Table 17 represent a scenario that models the year 2024 
in the region with Scenic Loop substation and inclusion of V611, V612, V613, and V614 circuits. 
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Table 17:  Loading on Circuits in the Area after Including the New Scenic Loop Substation. 

Scenic Loop 
Substation Circuits 

Loading Total Load 

% kW kVAr kVA 

V611 30.80% 10925.01 -112.47 10925.59 

V612 41.30% 12956.41 1945.47 13101.66 

V613 19.62% 6516.88 1735.68 6744.06 

V614 19.13% 6229.53 2104.14 6575.29 

Total 36627.83 5672.82 37064.53 

La Sierra Substation 
Circuits 

Loading Total Load 

% kW kVAr kVA 

U111 74.10% 23076.39 9806.55 25073.66 

U112 97.1%* 30089.77 7438.95 30995.68 

U113 41.80% 11581.9 7140.82 13606.31 

U114 38.70% 11844.05 3255.19 12283.23 

Total 76592.11 27641.52 81427.3 

La Sierra Substation 
Circuits 

Loading Total Load 

% kW kVAr kVA 

U132 17.40% 5942.39 1697.92 6180.2 

U134 61.70% 19393.11 3634.74 19730.79 

Total 25335.5 5332.65 25890.63 

Fair Oaks Ranch 
Substation Circuits 

Loading Total Load 

Network ID % kW kVAr kVA 

R014 39.44 9572.99 2324.3 9851.12 
* loads on this circuit can be easily switched on to other circuits on La Sierra and this is not considered a violation for this planning analysis

Figure 13:  Ariel Imagery of Scenic Loop Region Indicating Boundaries of Circuits Serving Loads 
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Figure 14 : Performance Under Peak Load (Forecast Summer 2024 Peak Loads with 4% Growth) – 
No Outage Conditions 

Additional analysis was conducted on the case with the Scenic Loop Substation in service under a severe 
outage that results in a loss of the main feed to circuit U114. The modelling tested the ability of Scenic 
Loop to pick up the service to loads connected to U114. The results indicate a feasible solution with 
acceptable thermal and voltage performance.  
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Table 18:  Outage of Circuit U114 and Loads Getting Picked Up by Circuit V612 

Scenic Loop 
Substation Circuits 

Loading Total Load 

% kW kVAr kVA 

V611 30.86% 10925.01 -112.47 10925.59 

V612 80.08% 24953.43 5839.71 25627.64 

V613 19.66% 6516.88 1735.68 6744.06 

V614 19.16% 6229.53 2104.14 6575.29 

Total 48624.86 9567.06 49557.09 

La Sierra 
Substation Circuits 

Loading Total Load 

% kW kVAr kVA 

U111 74.10% 23076.39 9806.55 25073.66 

U112 97.1%* 30089.77 7438.95 30995.68 

U113 41.80% 11581.90 7140.82 13606.31 

U114 - 14.10 -9.16 16.82 

Total 64762.16 24377.16 69198.15 

La Sierra 
Substation Circuits 

Loading Total Load 

% kW kVAr kVA 

U132 17.40% 5942.39 1697.92 6180.2 

U134 61.70% 19393.11 3634.74 19730.79 

Total 25335.5 5332.65 25890.63 

Fair Oaks Ranch 
Substation Circuits 

Loading Total Load 

Network ID % kW kVAr kVA 

R014 9.44 9572.99 2324.3 9851.12 

* loads on this circuit can be easily switched on to other circuits on La Sierra and this is not considered a violation for this planning analysis
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Figure 15:  Circuit Loadings on a Case that Models Outage of Circuit U114 in Forecast Summer 
2024 with 4% Growth and Scenic Loop Substation in Service 

The distribution planning cases, and analysis indicate that the existing and planned system can be further 
optimized and circuit loadings can be well balanced by shifting loads onto other circuits such that the 
existing infrastructure will be well utilized under such outage conditions.  
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4. Transmission Interconnection

CPS Energy evaluated potential transmission options that are best capable to serve the proposed Scenic 
Loop Substation. CPS Energy’s standard practice is to loop in 138-kV transmission lines for CPS Energy 
owned load serving stations and has arrived at three potential transmission options that connect the 
proposed Scenic Loop Substation to the existing interconnected transmission grid. Although there are 
345-kV transmission lines in the vicinity of the proposed Scenic Loop Substation, because CPS Energy
does not serve the distribution system load from 345 kV system, interconnection with such lines was not
considered a viable alternative option.  Figure 16 Transmission lines in the area surrounding the
proposed Scenic Loop Substation provides an overview of the available transmission lines in the area,
including substations within the region.

Figure 16 Transmission lines in the area surrounding the proposed Scenic Loop Substation 

To determine the best option to serve and connect to the proposed Scenic Loop Substation, additional 
power flow analysis was conducted. This analysis coupled with the cost estimates to construct a looped 
138-kV transmission circuit on mono pole structures determined the preferred transmission option.
Figure 17  shows the three options considered and their possible connection to the area proposed for
the Scenic Loop Substation. Table 19 provides the high level cost estimate considered in the analysis. To
estimate the length of ROW, a straight line length with a 30% adder was used. For purposes of this
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analysis, CPS Energy’s estimated cost per mile for double circuit 138-kV structure for the study area of $ 
6.9 million/mile was assumed for this analysis. 

The following are the three options considered for the analysis: 

 Option 1: Looping the Ranchtown to Menger Creek 138-kV transmission line into the Scenic Loop
Substation.

 Option 2: Looping the La Sierra to UTSA BTap 138-kV transmission line into Scenic Loop
Substation.

 Option 3: Looping Fair Oaks to Esperanza 138-kV transmission line into Scenic Loop Substation.

Figure 17 Transmission Options considered for analysis. 

Table 19:  Transmission options cost estimates 

Study 
Options Description 

Conductor 
Type 
Modeled 

Mileage 
(miles) 

Substation 
($M) 

Transmission 
($M) 

Total 
($M) 

Option 1 

Looping Ranchtown 
to Menger Creek 
transmission line into 
Scenic Loop 

795 Drake 
ACSR (2-
Bundled) 

4.27 Straight 
line length+ 
30% adder= 
5.55  $      8.0  $     38.3  $    46.3 

Option 2 

Looping La Sierra to 
UTSA B Tap 
transmission line into 
Scenic Loop 

1272 
Narcissus 
AAC (2-
Bundled) 

5.28 Straight 
line length+ 
30% adder= 
6.86  $    8.0   $      47.3  $    55.3 

Option 3 

Looping Fair Oaks to 
Esperanza 
transmission line into 
Scenic Loop 

795 Drake 
ACSR (Single) 

6.65 Straight 
line length+ 
30% adder= 
8.65  $     8.0   $    59.7   $    67.7 
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Power Flow Analysis: 

To evaluate the performance of the considered transmission options, power flow analysis was conducted 
on a 2024 summer peak case published by ERCOT in March 2020. For this power flow case, the new 
Scenic Loop Substation was added along with the relevant transmission connections described above.  

The following figures describe the power flows on the system based on the transmission options 
proposed. 

Figure 18 Option 1: Looping Ranchtown to Menger Creek transmission line into Scenic Loop 
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Figure 19 Option 2: Looping La Sierra to UTSA B Tap transmission line into Scenic Loop 
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Figure 20 Option 3: Looping Fair Oaks to Esperanza transmission line into Scenic Loop 
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To evaluate the robustness of the transmission options, power flow contingency analysis was conducted 

to determine the impact of serving 25 MW from the Scenic Loop Substation. Contingency4 analysis based 

on contingencies within Kendall Zone5 for LCRA Transmission Services Corporation along with CPS Energy 

contingencies and standard single element outage and double element outages along with ERCOT specific 

outages were simulated for the analysis and compared against ERCOT planning criteria and CPS planning 

criteria.  

The results from the analysis indicate no thermal overloading problems for all the options analyzed. The 
screening of the voltages (Table 20) following contingency analysis indicate a few outages where Option 
3 does not meet the planning criteria. Over all the analysis indicates that Option 1 is a better performing 
option. 

 Table 20:  Voltage Performance of the Transmission Options 

Contingency 
Type 

Bus Bus 

KV 1st Con 

Option1 Option2 Option3 

Number Name V Init V Con V Init V Con V Init V Con 

P1 

5363 SCENIC_LOOP 138 7169 L_FAIROA8_1Y - 7170 L_BERGHE8_1Y - 1* 0.987 0.986 0.997 0.996 0.993 0.933 

5470 FAIRRA 138 7169 L_FAIROA8_1Y - 7170 L_BERGHE8_1Y - 1* 1.001 0.977 1.001 0.978 0.997 0.931 

P2 

5363 SCENIC_LOOP 138 5470 - CAP* 5470 FAIRRA - 7169 L_FAIROA8_1Y - 1 0.987 0.986 0.997 0.996 0.993 0.919 

5470 FAIRRA 138 5470 - CAP* 5470 FAIRRA - 7169 L_FAIROA8_1Y - 1 1.001 0.957 1.001 0.957 0.997 0.912 

ERCOT3 

5363 SCENIC_LOOP 138 
7770 L_BERGHE5_1Y - 7170 L_BERGHE8_1Y - 7771 L_BERGHE1_1Y – 1 
Followed by      
7152 L_KENDAL8_2Y - 7153 L_WELFAR8_1Y - 1      
7770 L_BERGHE5_1Y - 7046 L_KENDAL5_1Y - 1 

0.987 0.989 0.997 0.997 0.993 0.879 

5470 FAIRRA 138 1.001 0.935 1.001 0.935 0.997 0.892 

Based on the cost and power flow analysis described above, connection of the Scenic Loop Substation to 

the existing interconnected transmission grid is most viable and less impacting to the community from a 

tie point on the Ranchtown to Menger Creek 138-kV transmission line located approximately five miles 

west of the area proposed for the Scenic Loop Substation.   

4 NERC TPL-001-4 P1 through P7 type contingencies
5 submitted by LCRA published on 03/19/2020 
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5. Alternatives Considered

Six options were considered to address the reliability and capacity concerns associated with the CPS 
Energy distribution system in northwestern Bexar County. Option A involves shifting load from existing 
circuits identified as overloaded. Option B involves the construction of a new Scenic Loop Substation. 
Option C involves adding a distributed generation power source as a non-wire solution for the area. 
Option D describes an alternative with inclusion of a simple cycle gas generating station within the 
footprint to relieve loadings on the transformers. Option E involves adding new circuits into the Fair Oaks 
Ranch Substation to pick up additional loads in the Scenic Loop region. Option F describes rebuilding 
existing low reliable circuits as underground circuits. These six options are described and analyzed below. 

• Option A
Option A involves designing tie points and shifting load from the La Sierra Substation to surrounding 
available circuits to create greater capacity on the La Sierra circuits to pick up growing loads in the Scenic 
Loop area. Because of the geographic relief and the existing CPS Energy service territory boundary, the 
Fair Oaks Ranch circuits can only shift load with La Sierra circuits, which would not enhance the capacity 
in the Scenic Loop area. Specifically, as shown in Table 21, Option A would involve shifting approximately 
14.24 MW of load from La Sierra circuit U114 and Fair Oaks Ranch circuit R034 onto Fair Oaks Ranch 
R014 to provide loading relief on those circuits. This would result in 13.22 MW of capacity on circuits 
U114 and R034. Of this additional capacity that is available, only 2.7 MW can be useful for planning 
purposes as per the CPS Energy planning criteria to maintain circuit loadings under 80% of their nominal 
rating.  After load shifts, the circuit R014 will have a loading of 62% and can additionally accommodate 
4 MW to keep the circuit loading under 80%. Option A would result in approximately 6.7 MW of 
additional capacity available for future load growth in the Scenic Loop area. Based on CPS Energy’s 
current load forecasts, Option A would provide sufficient capacity for the area until approximately 2021. 
The cost for Option A is minimal as no additional equipment upgrades are needed but will not provide 
the desired capacity to meet the load forecast beyond 2021. The R014 circuit has been energized in June 
of 2020 and the Table 21 describes the loading on circuits and the shift in loads on to R014 circuit.  

Although Option A would provide some temporary additional load serving capacity from the La Sierra 
Substation and possibly some short term reliability improvement, it will not significantly improve the 
reliability issues experienced in the Scenic Loop area (described in Section 2.3) over the longer planning 
horizon. Under the Option A scenario, the circuit lengths originating from the La Sierra and Fair Oaks 
Ranch substations will be the same or in some cases lengthened based on load shifts chosen. Further, 
Option A would not add additional capacity to the Scenic Loop area and any benefit provided by this is 
only operational flexibility and has a minor benefit in short term planning.  

The La Sierra circuits currently serving the Scenic Loop area loads (current U114 circuit is an example) 
are already extremely long and heavily loaded. The length and loading configuration of these circuits has 
resulted in decreasing reliability performance. Although Option A is a low cost alternative, it will only 
temporarily decrease some of the circuit loading in the area and will not notably reduce circuit line 
length.  Within a short period of time, Option A will exacerbate the poor reliability performance of the 
CPS Energy distribution system in the Scenic Loop area and will not be able to accommodate load growth 
beyond the next few years. Regardless of cost, Option A is not a viable alternative to address the 
significant reliability and capacity problems CPS Energy is experiencing in northwest Bexar County.  
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Table 21:  Load Shift Design. 

From To Load Shift 

CKT 1 
CKT 1-
kW 

CKT 1- 
Nominal 
kW 

CKT 1- 
% 

CKT 2 
CKT 
2-kW 

CKT 2- 
Nominal 
kW 

CKT 2- 
% 

Load 
Shift-
kW 

CKT 1 
Adjusted-
kW 

CKT 1 
New - 
% 

CKT 2 
Adjusted-
kW 

CKT 2 
New - % 

U114 28514 30577 93.25 
R014 0 22806 0 

7812 22765 74 
14235 62 

R034 22812 21799 110 6423 16389 75 

• Option B
Constructing a new Scenic Loop Substation will result in new transformer capacity (at the substation) 
directly connected to the existing transmission grid in an area where CPS Energy needs to significantly 
reduce distribution circuit length for reliability and increase overall system capacity (by more than 50 
MW) for load growth. As proposed, locating a new substation geographically between the La Sierra and 
Fair Oaks Ranch substations significantly reduces the length and loading on many of the existing 
distribution circuits in the area. As discussed in greater detail above, shorter, less loaded distribution 
circuits will significantly decrease the exposure of the distribution system to potential outage events, 
which will directly relate to improved reliability. In contrast to Option A, which shifts some load, but 
cannot alter the distance of many of the distribution circuits in the area due to the geographic distance 
between La Sierra and Fair Oaks Ranch substations (approximately 11 miles), Option B places a new 
substation (with dual feed transmission service) geographically central to the area of increasing load 
growth (compare Figure 1 to Figure 13). Importantly, given the significant new load growth in the area 
generally, and specifically associated with the UTSA expansion and growth along the IH-10 corridor north 
of Loop 1604, a new substation in the in the Scenic Loop area will provide much needed operational 
flexibility that will allow CPS Energy to reliably serve capacity demands from the La Sierra, Fair Oaks 
Ranch, and Scenic Loop substations well into the future.  

The customers connected downstream of the circuits from La Sierra will especially see a benefit from 
the new station in terms of improvements in reliability, as the additional station will offload circuits 
connected to La Sierra and Fair Oaks Ranch. The current estimated cost of the Scenic Loop  Substation 
(including the transmission line project to connect the substation to the existing electric grid) is 
approximately $46.3M.    

• Option C
Option C considers non-wire alternatives to traditional transmission and distribution facility investments. 
The concept behind Distributed Energy Resources (DER) is that these alternatives will ultimately result 
in savings for ratepayers as utilities are able to develop DER within communities to offset or relieve local 
grid needs at a potentially lower cost and lower impact to the community than installation of additional 
distribution or transmission infrastructure. Thus, for DER to be a viable alternative to the Scenic Loop 
Substation project, it will need to provide similar system improvements at a reasonably similar cost to 
ratepayers.  

To assess the relative costs of DER as an alternative to the Scenic Loop Substation project, Solar 
photovoltaic (PV) generation operated in conjunction with battery storage (BESS) was compared to the 
CPS Energy La Sierra Substation facilities as a potential solution to reduce peak and relieve capacity on 
circuits.   
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Figure 21:  Relative Plots of MWh Comparing Energy Supplied by Source 

Figure 21 shows August 2019 Peak day demand of a transformer at La Sierra substation and one of the 
circuits (U114) to study the benefits and costs associated with a reduction of peak that is possible by 
including Solar PV and BESS as potential means to reduce circuit loadings. The plot shows an output of a 
6.64 MW solar site and how including  a 40MWh BESS on one of the circuits could perform in reduction 
of peak load on the transformer and provide adequate demand reduction. In this example, solar 
provided 40 MWh of energy during the day that is available to reduce the demand on the station. 
Because the solar PV generates energy in the afternoon rather than at evening peak, energy storage is 
required to shift the power to the evening when demand is the highest. Storage could perform the 
demand reduction without solar nearby if the energy is stored using the distribution system available 
capacity during low demand periods. The NREL study6 is used to estimate battery capacity, solar power 
requirements and the costs. BESS offset illustrates a demand reduction of 8.3 MW with 40MWh of 
storage and the demand peak that may be flattened by applying a BESS.  

Based on the example discussed above, the cost of providing a demand reduction of 8.3 MW is $15.2M 
($0.38M/MWh (40MWh). The Scenic Loop Substation is anticipated to provide a system capacity benefit 
of 20-25 MW initially and the cost of BESS to provide a similar benefit would be approximately $45.0M. 
In addition, the typical functional life-span of BESS is currently limited to approximately 15 years 
(compared to the estimated 40 year lifespan of the proposed substation facilities). BESS also requires 
higher operating costs to maintain the BESS resource.  

The estimated cost of single axis tracking solar panels with the inverters to produce 40MWh on a sunny 
day is approximately $7.5M. Replacing the 20-25MW initial capacity of the Scenic Loop Substation would 
cost approximately three times that amount. In addition, using a conservative estimate of 2.5 acres per 
MW of solar, such a facility would require approximately 50-60 acres of available property for operation 
of the solar PV facility. Thus, the total cost of the installation of a 25 MW PV resource would be 
approximately $25 - $30M and would require at least ten times the acreage of the proposed substation. 
In addition to the significant total cost of resources nearly $75M ($45M for BESS and $25M for PV), it is 
also important to note that this solution will require additional station costs to interconnect the DER 

6 https://www.nrel.gov/docs/fy19osti/71714.pdf 
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resources to the distribution system and will not fully alleviate existing reliability issues that are directly 
associated with line length and overhead line length through significant terrain and vegetation since the 
existing distribution circuits would remain unchanged.   

• Option D
Another DER option considered was construction and operation of gas-fired generation within the 
project area to replace the capacity of the proposed Scenic Loop Substation. The nearest available gas 
pipeline to the Scenic Loop area capable of serving a gas-fired generating station is approximately 5.0 
miles away. In addition, any new fossil-fueled generation would require significant water usage and 
environmental permits.  

Based on the review of the load growth in the region, a new substation is needed in the Scenic Loop area 
by 2025. It is highly unlikely that any new fossil-fueled generation could be permitted and constructed 
in order to address the need for the area within this time frame.  

Also, it should be noted that adding a generation resource to the existing circuits will still require 
additional switchgear and transformers and the cost would be considerably similar to the cost of 
developing a new Scenic Loop Substation (in addition to the cost of the generation facility).  

The cost to develop a new 50 MW peaking plant (aeroderivative engine) would be approximately $60M 
without considering the costs to develop a pipeline to the plant and the costs to mitigate other 
constraints to make this option a viable alternative to the Scenic Loop Substation. In addition to the 
significant cost of more than $60M (plus the Pipeline costs and interconnection costs), and depending 
on the location of the generation facility, it is also important to note that this solution may not fully 
alleviate existing reliability issues that are directly associated with distribution circuit line length and 
overhead line length through significant terrain and vegetation since the existing distribution circuits 
would remain unchanged if the new generator is not constructed in the area proposed for the new Scenic 
Loop Substation.   

• Option E
An alternative to construction of the Scenic Loop Substation that was evaluated involves upgrading the 
existing transformers at the Fair Oaks Ranch Substation for 100 MVA operation and the construction of 
two new distribution circuits from that substation. The Ranchtown Substation is further west to Scenic 
Loop area it was determined that building new circuits from that substation was not a reasonable 
alternative to the project.  

The Fair Oaks Ranch Substation is located on the east side of the I-10 with more than a mile of 
underground conduit to terminate cables into the station. The distribution corridor in the Scenic Loop 
area is very limited and would require converting the existing single circuit structures to double circuit 
structures and terminating the new circuits into Fair Oaks Ranch with additional undergrounding and 
utilizing existing trenching. The length of a new circuit is anticipated to be 30 miles long to pick up 
portions of the Scenic Loop area load and is anticipated to have a cost of more than $20M. Expansion of 
the capacity of the Fair Oaks Ranch Substation will provide some additional capacity for the distribution 
system in the Scenic Loop area. However, as can be seen on Figures 1 and 13, expansion of Fair Oaks 
Ranch will still leave the Scenic Loop area served by long distribution circuits many miles from the 
substation transformers at Fair Oaks Ranch and La Sierra. Thus, while there may be some benefit in the 
short term to some aspects of reliability and capacity expansion, the reliability to the Scenic Loop area 
will continue to deteriorate due to the distance from a strong substation in the vicinity. Further, at a 
total estimated cost of $45M (2 circuits with transformer and station upgrades), this option is nearly as 
costly as the Scenic Loop Substation alterative with significantly less improvement to the reliability and 
capacity flexibility for the area.  
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• Option F
In order to address reliability of the existing distribution circuits serving the Scenic Loop area, an 
alternative was evaluated that involved relocation of existing poor performing circuits from overhead to 
underground. While undergrounding distribution circuits can have a significant improvement on 
reliability, the cost to underground an entire circuit is typically 8-10 times7 more expensive than 
overhead circuits (approximately $40M8). At least two of the existing circuits from the La Sierra and Fair 
Oaks Ranch substations (U114, R034) would need to be relocated underground to achieve the reliability 
benefits anticipated from construction of the proposed Scenic Loop Substation. An estimated cost of 
such undergrounding is reasonably estimated at approximately $80M.  

In addition, the engineering and maintenance for underground distribution circuits is more complex and 
expensive and would take many years to complete (resulting in further decreasing reliability in the 
interim of the conversion).  In addition, the expanded capacity on the new underground ground 
distribution circuits would result in further needed upgrades to equipment at the Fair Oaks Ranch and 
La Sierra substations, resulting in additional costs for this alternative.  

In order to achieve the same reliability and capacity benefits of the Scenic Loop Substation alternative, 
the undergrounding alternative would cost more than twice the cost of a new substation and will not 
provide the same operational flexibility as a third substation (Scenic Loop) for the region. This alternative 
was rejected based on the significant expense of the alternative.  

7 https://emp.lbl.gov/sites/all/files/lbnl-1006394_pre-publication.pdf
8 https://emp.lbl.gov/sites/all/files/lbnl-1006394_pre-publication.pdf - EEI (2013) reported a minimum overhead-to-underground distribution 

line conversion cost range of $158,100–$1,000,000/mile and a maximum conversion cost range of $1,960,000–$5,000,000. EEI (2013) also 
reported that installing new underground distribution lines costs from $297,200-$1,141,300/mile (minimum) to $1,840,000–$4,500,000/mile 
(maximum).
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6. Conclusion and Recommendation

As residential, commercial, and industrial development and associated electric demand increases in the 
northwestern region of Bexar County, CPS Energy has identified reliability violations in the Scenic Loop 
area today. Although few modifications of the existing distribution circuits will provide additional 
capacity and some short term improvements in reliability, the existing system will be inadequate to 
reliably serve the area by 2024 in accordance with CPS Energy’s Distribution Planning Criteria.  If 
additional capacity is not added to the system, it will become difficult for CPS Energy to provide reliable 
service, sufficient voltage support for normal summer load, and capacity for load shifts during 
maintenance or emergency conditions. By 2024 the distribution system will reach a point at which 
connection of new customers will lead to unacceptable levels of reliability. The addition of the Scenic 
Loop Substation will support existing, short-term, and long-term load growth in the region, increase 
system capacity and infrastructure support circuit ties, improve reliability, and decrease outage 
durations. The new substation will also reduce transformer loading at adjacent substations, providing 
for additional load growth in the regional area. 

The reliability concerns, driven by continued load growth in the area, demonstrate the need for a new 
substation. Burns McDonnell conducted analysis that supports CPS Energy’s recommendation that a new 
Scenic Loop Substation (Option B) is the preferred solution to address the short-term and long-term 
system needs of the northwestern Bexar County region. 

The proposed new Scenic Loop Substation will meet the forecasted load growth and improve the 
reliability of the area with shorter circuits, strong backbones, and sufficient field circuit ties that will 
prevent major loss of customer load in faulted conditions (e.g. equipment failures, tree contact, lightning 
strikes, or vehicle incidents).  The Scenic Loop Substation will be designed as a three unit site to 
accommodate two transformers and a spare position. An estimated 20-25 MW of load will be served by 
the new substation initially. The substation will be looped into the existing Ranchtown to Menger Creek 
138 kV transmission line approximately five to seven miles to the west. 

In addition to accommodating forecasted load growth, the Scenic Loop Substation will improve reliability 
in the northwestern region of Bexar County. Adding the proposed substation will reduce the total 
number of customer interruptions and duration of those interruptions. 
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7. Appendix A: UTSA 2010-2040 Forecast for Residential Dwelling Units and Jobs
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UTSA Area Regional Center’s adopted Future Land Use Map. 
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