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BEFORE THE PUBLIC UTILITIES COMMISSION
OF THE STATE OF CALIFORNIA

Order Instituting Rulemaking to Develop an Electricity
Integrated Resource Planning Framework and to
Coordinate and Refine Long-Term Procurement
Planning Requirements. Rulemaking 16-02-007

COMPLIANCE FILING
OF GOLDEN STATE WATER COMPANY,

ON BEHALF OF ITS BEAR VALLEY ELECTRIC SERVICE,

OF ITS ALTERNATIVE PLAN

Pursuant to D.18-02-018" (the “IRP Decision”), Golden State Water Company, on behalf
of its Bear Valley Electric Service (“BVES” or “Bear Valley”), respectfully submits this
compliance filing of its Alternative Plan.?

Background of Rulemaking

This Rulemaking 16-02-007 was implemented to, among other things, adopt a two-year
planning cycle for the Commission to conduct modeling and analysis, set greenhouse gas (“GHG”)
emission targets, and consider integrated resource plan (“IRP”) filings from all load-serving
entities (“LSEs”). Pursuant to Ordering Paragraph #1 of the IRP Decision, each LSE shall file
either a Standard Plan or an Alternative Plan (based upon load forecasts)® by August 1, 2018 in

this Rulemaking.*

1D.18-02-018, Ordering Paragraph #1 at p. 170.

2 As described herein, Bear Valley’s Alternative Plan is comprised of: (i) its Integrated Resource Plan 2018-2028,
plus (ii) Appendix | entitled “Alternative IRP Plan Under D.18-02-018" attached thereto.

3D.18-02-018, Conclusions of Law #29, at p. 168.

41d. Ordering Paragraph #1 at p. 170.



History of BVES IRP

For well over a decade, Bear Valley has been preparing, updating and utilizing a robust
integrated resource plan (“IRP ) to plan, evaluate and acquire energy resources to meet the
forecasted energy requirements of Bear Valley’s retail customers. Over this time period, Bear
Valley has generally used the same format for each successive IRP, essentially updating the
previous IRP to reflect changed laws, regulations, loads, forecasts and other changed
circumstances from the previous IRP.

Bear Valley has previously filed an IRP with the Commission as part of its power resource
procurement process. Most recently, Bear Valley filed its then-current IRP in Application 08-08-
009 and later filed an updated IRP in Application 13-06-018.

The most up-to-date version of Bear Valley’s IRP is the “Bear Valley Electric Service
Integrated Resource Plan 2018 —2028” (“BVES 2018 IRP”).

Standard Plan Template

The Commission and its staff developed a Standard LSE Plan (also referred to as a
“Standard Plan”) as Attachment A to the IRP Decision. All LSEs with annual load forecasts that
equal or exceed 700 gigawatt hours in California in any of the first five years of the integrated
resource plan planning horizon (except PacifiCorp) shall be required to file Standard Plans
utilizing the template in Attachment A of the IRP Decision.” As explained below, Bear Valley is
not required to use the Standard Plan template.

Alternative Plan Applies to BVES

Ordering Paragraph #14 of the IRP Decision requires each LSE with an annual load
forecast that is 700 gigawatt hours or less in California in any of its first five years of the integrated
resource plan planning horizon (except PacifiCorp) to file an Alternative Plan.® Bear Valley’s
annual forecast load is less than 700 gigawatt hours, thereby meeting this requirement.

An Alternative Plan must consist of at least the following information (which is hereinafter
referred to as the “Alternative Plan Requirements”).

a)  California Energy Commission (CEC) Form S1;

b)  CEC Form S2 or Energy Information Administrative (EIA) Form 861 or EIA
Form 861S;

5D.18-02-018, Ordering Paragraph #12, at p. 173.
61d. Ordering Paragraph #14, at pp. 173-174.



c)  CEC Power Content Report;

d) A description of the treatment of disadvantaged communities, as required in
Ordering Paragraph 6 [of the IRP Decision];

e) A description of how planned future procurement is consistent with
Greenhouse Gas Planning Price or its individual Greenhouse Gas Benchmark;

f) A Conforming Portfolio consistent with the Reference System Portfolio;

g) A description of any alternative or preferred portfolios along with
identification and justification for any deviations in assumptions from the Reference
System Portfolio;

h) A description of how the LSE’s preferred portfolio is consistent with each
relevant statutory and administrative requirement;

1)  An action plan that includes all of the actions the LSE proposes to take in the
next one to three years to implement its plan; and

j) A description of any barriers and lessons learned from the prior IRP and/or
procurement cycle.”’

The Alternative Plan Requirements are the minimum requirements a small LSE is required to
submit under the IRP Decision.
BVES 2018 IRP Includes Alternative Plan Requirements.

Bear Valley added Appendix I: Alternative IRP Plan Under D.18-02-018 to its BVES 2018
IRP in order to satisfy the minimum requirements of an Alternative Plan required by the IRP
Decision. Including the Alternative Plan Requirements as an appendix to Bear Valley’s standard
IRP format allowed Bear Valley to satisfy its minimum Alternative Plan Requirements without
rewriting or reformatting its current IRP. To reformat and rewrite Bear Valley’s IRP to follow the
format of the Standard Plan template (Attachment A to the IRP Decision) would be a very
substantial burden on Bear Valley’s three-person energy department staff. It might also require
the assistance (and additional cost on Bear Valley’s small customer base) of outside consultants to
allow Bear Valley’s small energy department staff to do its other required work. Bear Valley sees
no benefit to reformatting and rewriting its IRP to match the format of the Standard Plan template.

By filing its BVES 2018 IRP (which includes the required Alternative Plan Requirements
in Appendix I thereto) as its Alternative Plan, Bear Valley provides over 100 pages of power
resource planning information to the Commission and interested parties that exceed the minimum

Alternative Plan Requirements under the IRP Decision.

7D.18-02-018 Ordering Paragraph #14 at pp. 173-174.



Compliance Filing of BVES Exceeds Requirements
In conclusion, Bear Valley files its Alternative Plan, attached hereto as Attachment A,
which satisfies its obligations in Ordering Paragraphs #1 and #14 of the IRP Decision.
Respectfully submitted July 31, 2018, at Cerritos, California.

YANNEY LAW OFFICE,

Fred G. Yanney

17409 Marquardt Avenue, Unit C-4
Cerritos, California 90703
Telephone: (562) 926-5050

Email: fredyanney@gmail.com

/s/ Fred G. Yanney
By: Fred G. Yanney

Attorneys for Bear Valley Electric
Service.
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1. Executive Summary

The 2018-2028 Integrated Resource Plan (IRP) for Bear Valley Electric Service
(BVES) is the primary document used in planning, evaluating and acquiring energy
resources to meet the forecasted energy requirements of BVES’ retail customers,
consistent with goals set by the State Legislature. The goal of the IRP is to identify
reliable, best-fit, least-cost energy resources to serve the needs of BVES’ electric
customers. The amount and type of resources in the IRP must also be consistent with
California Public Utilities Commission (hereafter CPUC or Commission) regulations
and California State laws governing, among other issues, resource adequacy, renewable
energy and greenhouse gas emissions limits.

Pursuant to D.18-02-018 (the “IRP Decision”), Golden State Water Company, on
behalf of its Bear Valley Electric Service (“‘BVES” or “Bear Valley”), respectfully
submits this compliance filing of its Alternative Plan. As described herein, Bear
Valley’s Alternative Plan is comprised of: (i) its Integrated Resource Plan 2018-
2028, plus (ii) Appendix I entitled “Alternative IRP Plan Under D.18-02-018”
attached thereto.

Note that for the IRP, BVES’ analysis used retail sales adjusted for billing lag. In other
words, the analysis began with billed sales and used sample load research data to
allocate the retail sales by class to each of the calendar months. The result is retail sales
data that can be matched to contract and production flows, the weather, and the
economy. This adjusted retail sales data is then grossed up to account for line loss to
derive energy requirements for the IRP.

Due to the higher than average concentration of BVES service area employment in the
real estate and the tourism industry, the higher than average concentration of population
in the age 55 to 65 year old cohort, and the fact that 85% of the non-permanent resident
homeowners have a primary resident address in the Los Angeles-Orange County-Long
Beach metropolitan area, firm sales are tied fundamentally to economic growth in
specific economic drivers of the Los Angeles-Orange county-Long Beach metropolitan
area. The specific economic drivers include construction activity, tourism industry
economic product, and the population age 55 to 65 in the Los Angeles-Orange County-
Long Beach metropolitan area. The economy of the Los Angeles metropolitan area
will continue to support growth in residential and commercial classes for Bear Valley
Electric through the forecast horizon.

Average snowmaking load growth began in 2015 due to the expansion of BVES’
capacity to serve Bear Mountain of 1.3 MW; this growth will further increase
significantly in the winter season 2019-2020 due to the planned 13 MW expansion of
capacity serving Snow Summit ski resort. The snowmaking load has varied by 40%
from the average annual consumption from 2004 to 2018. This will continue as
weather, snow skiing traffic, and economic conditions vary the snow making load. Also
this variance in the snow making load dominates the BVES system load variance in the
winter months. Adding to the growth in snow making load is the 13 MW expansion in
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load enabled by the replacement of the 3 MW substation serving Snow Summit with
two 10 MW substations. This will allow BVES to serve the snow making load at Snow
Summit and provide Snow Summit an opportunity to discontinue the generation of
power at Snow Summit using Snow Summit’s Diesel Generation plant. This change of
supply source from Snow Summit to BVES provides significant energy cost savings for
Snow Summit, reduces the average revenue requirement per KWh for all BVES
customers, reduces the carbon emissions at Snow Summit area, and provides a more
stable load pattern and more fully utilized capacity for BVES. This is a significant
increase in sales for BVES beginning November 2019.

BVES is planning a solar generation project with an 8 MW capacity utilizing 60 acres
of land owned by the water treatment center for the BVES service area, BBARWA.
BVES will be providing a tariff for BBARWA as part of the compensation for the use
of the BBARWA land over the life of the BVES solar project. The solar project will
reduce supply cost of power for BVES customers, BBARWA, and support BVES
compliance with Renewable Portfolio Standards and Green House Gas emission
standards set for the state of California. The incentive rate set for BBARWA will allow
BBARWA to use BVES power in place of BBARWA generated power. This should
increase sales significantly beginning in 2020.

A significant unknown to future retail sales is the impact of electric vehicle charging
load by BVES permanent residents and visitors to the Bear Valley service area. There
are as many as 6,000,000 visitors to BVES service area each year, according to the Big
Bear Lake Visitors Bureau. BVES has requested funds to support the “Make Ready
Charging Station” Pilot project. The project will support all the installation costs
associated with the make ready program except the charging station itself. The program
can support up to 100 charging station installations. The program also includes a Time
of Use Rate which incentivizes electric vehicle charging during the solar producing
hours as this is a time with low energy costs and excess capacity on the BVES system.
This program has also removed the demand charges for residential and small
commercial establishments. The barriers that remain are capital investment in an
electric vehicle, the driving distance limitations, the snow conditions, and the high
elevation location of the BVES service area. For this reason, BVES will have to review
the results of the Pilot project study before dedicating resources dedicated to demand
growth from electric vehicle charging stations.

Electric appliance efficiency gains will significantly reduce the retail sales increases
created by economic growth factors mentioned above. The efficiency gains impacts
lighting, heating, ventilation, home insulation, and window insulation ratings. Lighting
will provide the greatest impact on efficiency gains impacting the retails sales for
BVES. Both industry standards and the BVES efficiency programs have been a catalyst
to these changes. Industry standards and the higher electric retail rates at BVES relative
to the national average will continue to promote customer adaption of products
promoting efficiency in the homes and the commercial establishments. Commercial
customers are more likely to adapt these changes due the low payback periods of the
product changes. Also, the increases to the operating margins of the establishments
created by efficiency changes will support faster adaption of efficiency gains by the
commercial sector.
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The Distributed Generation using rooftop solar technology by the BVES customers has
significantly dampened retail sales and will continue to increase in magnitude over the
forecast horizon. Federal tax policies, BVES retail rates, technology changes in the PV
market, and the BVES rate design for Net Metering customers will drive the future
installation of roof top DG solar. Also, over time the penetration of the rooftop solar
into the California residential and commercial rooftop will also boost the adaption of
DG rooftop solar relative to what the economics of DG determine. Battery technology
and price changes will also support the growth of DG even as the utilities in California,
including BVES, adapt the DG rates to provide compensation for received power from
DG customers to be more reflective of avoided power costs, as opposed to the recent
Net Metering rate which was more of a subsidy to the DG customers, paying prices for
received power which far exceeded the avoided costs of power.

However, even with healthy to moderate growth in the Los Angeles metropolitan area
2018 through 2028, the incremental BBARWA sales, Bear Mountain sales, the
transportation electrification pilot project, total retail sales will be dampened
significantly by the production of solar generated power by DG growth and the
increases in electric appliance and home energy efficiency. Total retail sales would be
declining consistently were it not for the boosts in consumption from the incremental
expansions of BBARWA and Bear Mountain retail sales.

There are three categories of uncertainty in the forecast. They are as follows:

e Factors such as economic, technology adaption, environmental policy, level of
trade between countries, and efficiency adaption can influence the possible
outcome. Three scenarios were considered for evaluation and are labeled as
Vertigo, Rivalry, and Autonomous scenarios. Rivalry is the base case,
Autonomous has the most free trade and proactive environmental policies, and
Vertigo is the most restrictive trade policy and has the most resistance to
environmental policy implementation.

e Weather temperature ranges include 25% colder than normal temperatures,
normal temperatures, and 25 % warmer than normal temperatures.

e Distributed Generation capacity growth is varied due to differences in the
assumption of the solar panel costs. It is determined by the results of the
economic and policy variables mentioned in bullet one.

All of these factors support the forecast for retails sales and the energy pricing
environment, all of which will determine the supply portfolio for BVES and the energy
supply cost for that portfolio. As the portfolio of supply and the retail sales composition
changes over the 2018 to 2028 time period, so will the hourly load profile. These
changes in the hourly load profile portfolio of supply will impact BVES carbon
emissions across the years and the hours of the day.

The results of the forecasts are summarized below.
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Figure 1: BVES Retail Sales across Scenarios in MWh
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Rivalry Rivalry
25% 25%
year Rivalry  Colder Warmer Autonomy Vertigo
2011 129,653 129,653 129,653 129,653 129,653
2012 133,039 133,039 133,039 133,039 133,039
2013 135,832 135,832 135,832 135,832 135,832
2014 131,993 131,993 131,993 131,993 131,993
2015 139,442 139,442 139,442 139,442 139,442
2016 133,873 133,873 133,873 133,873 133,873
2017 130,299 130,271 130,271 130,241 130,278
2018 135,730 137,900 132,825 134,932 135,344
2019 144,741 147,290 141,526 143,850 144,094
2020 155,605 157,827 152,110 154,342 154,619
2021 154,257 156,362 150,721 152,869 153,519
2022 153,317 155,383 149,805 151,898 152,670
2023 152,861 154,928 149,385 151,445 151,932
2024 152,953 155,044 149,520 151,577 151,551
2025 152,626 154,682 149,189 151,255 150,880
2026 152,108 154,142 148,699 150,800 150,208
2027 151,640 153,666 148,282 150,427 149,780
2028 151,189 153,209 147,888 150,059 149,485
2011-2017 0.08% 0.08% 0.08% 0.08% 0.08%
2017 to 2028 1.36% 1.49% 1.16% 1.30% 1.26%

BVES Integrated Resource Plan for 2018 to 2028




The jump in sales beginning in 2020 from Snow Summit substation expansion and from
BBARWA sales does create a need to revisit the supply strategy for BVES to meet the
load. BVES will be using a combination solar generation capacity of 8 MW and stored
energy of 5 MW with 3 to 4 hours of storage capability, and shaped hourly load power
strip firm contracts to meet the load requirements facing BVES in the forecast horizon.
See table and chart below.

Table 1: BVES Supply Composition of Net Energy Requirements in MWH

Energy
Energy Requirements Seasonal
Year | Requirements Rivalry 25% Winter Clzll:tnrl;ilts 1133\11511;? ::)] ;:_ DIi;sitl:zelge BVPP
Rivalry NW Colder Contracts
Weather
2011 152,027
2012 146,236
2013 150,133
2014 145,768
2015 150,388
2016 156,258
2017 161,565
2018 152,018 154,985 105,120
2019 158,931 162,318 68,600 105,120
2020 171,776 174,791 68,600 142,954 19,769 7,300 144
2021 170,267 173,145 68,600 142,954 19,631 7,300 136
2022 169,213 172,042 68,600 142,954 19,493 7,300 128
2023 168,702 171,527 68,600 142,954 19,357 7,300 126
2024 168,806 171,652 68,600 142,954 19,221 7,300 126
2025 169,633 176,046 68,600 142,954 19,087 7,300 258
2026 169,060 175,411 68,600 142,954 18,953 7,300 257
2027 168,598 174,901 68,600 142,954 18,820 7,300 254
2028 169,111 175,369 68,600 142,954 18,689 7,300 270

The hourly composition of the BVES net energy requirements has changed
significantly and will continue to shift towards a more fully utilized capacity across the
higher MW levels. The significant increase in capacity utilization will begin in 2020 as
the BBARWA and the supplemental Snow Summit snow making load is served by
BVES. Both daytime and nighttime load will increase, filling the MW tranches from 15
MW to 50 MW. Facilitating this change in the load shape and capacity utilization will
be the battery used for stored energy. Daytime load is increased as the battery charges
at 5 MW capacity over a 4 hour period, and the evening to late evening load is reduced
as the battery discharges. This will allow BVES to serve a load above the 47.4 MW
capacity set by the SCE transmission contracted line capacity serving BVES and the
BVPP capacity as well. The result is a fuller load shape that requires a higher level of
firm load capacity in the contracts than required in the past. See table 2 below.

BVES Integrated Resource Plan for 2018 to 2028 8



Table 2: Number of Hours where Net Energy Load is above the stated MW Levels

Peak Energy Req. Load Factor Hours BVES System Above: Sales
Year MW Mwh % 5MW I0MW  15MW  20MW 25MW  30MW 35MW  40MW 45MW 50 MW KWh
2011 Actual 40.1 152,027 43.31% 8,760 8,760 5,320 1,817 1,003 376 48 1 0 0 133,709
2012 Actual 43.6 146,236 38.29% 8,760 8,760 5,088 1,192 594 302 69 14 0 0 128,616
2013 Actual 38.8 150,133 44.16% 8760 8757 5340 1,591 79 418 49 0 0 0 132,043
2014 Actual 46.4 145,768 35.85% 8,760 8,760 5,105 1,124 565 281 95 29 4 0 128,204
2015 Actual 46.0 150,388 37.33% 8,760 8,755 4,799 1,564 907 539 189 46 3 0 132,267
2016 Actual 42.7 156,258 41.77% 8,760 8,760 6,348 1,918 764 288 57 13 0 0 137,430
Normal Weather
2017 42.7 161,565 43.21% 8,760 8,760 7,051 2,189 847 300 57 13 0 0 142,098
2018 45.3 152,018 38.32% 8,760 8,759 5,484 1,604 783 335 140 33 1 0 133,701
2019 52.4 158,931 34.62% 8,760 8,760 5,587 1,857 1,086 662 344 168 55 21 139,781
2020 52.4 171,776 37.42% 8,760 8,760 6,111 2,430 1,758 1,137 536 289 104 40 151,078
2021 52.4 170,267 37.09% 8,760 8,760 5,925 2,381 1,741 1,106 521 281 99 37 149,751
2022 52.4 169,213 36.86% 8760 8760 5804 2,354 1,729 1,088 512 274 94 34 148,824
2023 52.4 168,702 36.75% 8,760 8,760 5,733 2,337 1,725 1,072 504 273 92 34 148,375
2024 52.4 168,806 36.77% 8,760 8,760 5,747 2,339 1,726 1,070 503 271 92 34 148,466
2025 52.4 169,633 36.96% 8,761 8,252 5,670 2,551 1,748 1,212 607 339 195 63 149,194
2026 52.4 169,060 36.83% 8,760 8,409 5,435 2,511 1,745 1,211 598 341 197 60 148,690
2027 52.4 168,598 36.73% 8,760 8,410 5,389 2,495 1,737 1,197 595 339 195 59 148,283
2028 52.4 169,111 36.84% 8,781 8,427 5,396 2,511 1,752 1,200 601 338 199 71 148,735
25 % Colder Temperatures
2018 47.8 154,985 37.00% 8,760 8,758 5,691 1,816 863 414 191 56 7 0 136,311
2019 52.4 162,318 35.36% 8,760 8,758 5,759 2,051 1,158 775 412 223 86 28 142,760
2020 52.4 174,791 38.08% 8760 8760 6220 2,553 1,799 1285 633 339 150 56 153,730
2021 52.4 173,145 37.72% 8,760 8,759 6,004 2,495 1,784 1250 607 330 144 54 152,282
2022 52.4 172,042 37.48% 8,760 8,758 5,874 2,457 1,771 1229 596 326 137 53 151,312
2023 52.4 171,527 37.37% 8,760 8,758 5,812 2,445 1,768 1221 592 322 134 52 150,859
2024 52.4 171,652 37.39% 8,760 8,758 5,821 2,447 1,768 1222 592 322 134 53 150,969
2025 52.4 176,046 38.35% 8,761 8,211 5,732 2,791 1,933 1,495 846 461 282 136 154,834
2026 52.4 175,411 38.21% 8,760 8,355 5,520 2,767 1,905 1,492 831 467 285 135 154,275
2027 52.4 174,901 38.10% 8760 8351 5,493 2,748 1,900 1,482 820 459 281 128 153,827
2028 52.4 175,369 38.20% 8,781 8,368 5,485 2,758 1,912 1,484 827 460 285 136 154,239
25 % Warmer Temperatures
2018 42.5 148,227 39.80% 8,760 8,759 5121 1,378 679 277 98 9 0 0 130,366
2019 52.4 154,796 33.72% 8,760 8,759 5,239 1,622 995 550 293 120 40 16 136,144
2020 52.4 167,335 36.45% 8,760 8,760 5,772 2,253 1,676 953 434 230 72 19 147,172
2021 52.4 165,786 36.12% 8,760 8,760 5,592 2,199 1,661 925 418 220 67 19 145,810
2022 52.4 164,765 35.89% 8,760 8,759 5,444 2,161 1,649 904 409 214 65 17 144,912
2023 52.4 164,300 35.79% 8,760 8,759 5,389 2,150 1,644 892 404 211 65 17 144,503
2024 52.4 164,457 35.83% 8,760 8,759 5,405 2,153 1,645 893 406 210 65 17 144,641
2025 52.4 164,687 35.88% 8,761 8,229 5450 2,389 1,644 1,020 492 268 139 45 144,844
2026 52.4 164,159 35.76% 8,760 8,394 5,216 2,356 1,643 1,012 487 268 141 46 144,379
2027 52.4 163,767 35.68% 8,760 8,394 5,183 2,346 1,640 1,001 483 266 135 45 144,034
2028 52.4 164,316 35.80% 8,781 8,418 5,178 2,353 1,653 1,002 487 265 139 49 144,517

1) Note that although load is interrupted above 50 MW, BVES can serve load up to 52.4 assuming 5 MW battery solution implemented.
Also, load can be served up to 56.4 MW for a duration of 3 hours. The load served above 50 MW has some degree of uncertainty.

To properly hedge the BVES load, BVES analyzed the hourly load patterns across the
months under the Rivalry scenario with normal weather and with weather 25% colder
than normal and 25 % above normal. The hourly load varies across the months due to
tourism cycles, monthly weather cycles, DG solar generation pattern changes across the
months, ski season traffic, and snow making patterns in the winter months. The hour
patterns with in the months are impacted by the factors mentioned above. The
supplemental sales to BBARWA and the Mammoth snow making load, and the battery
duty cycle will contribute significantly to the changes in the hourly load patterns and
the load levels beginning in 2020. Also, there is a significant variance in the hourly
load across the months created by differing weather and economic cycles across the
month. The weather is a significant driver of the load variance and colder than normal
weather has more of an impact on sales and load than warmer than normal weather
conditions. BVES must hedge the load requirement with contracts to support all the
load levels estimated in the 25% colder than normal weather. Also the forecast experts
call for significant increases in gas prices in the 2022 period as more expensive
resources are called upon to serve the market. California has reduced the emphasis on
gas infrastructure in the state and has put a moratorium on natural gas generation. Also
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the natural gas demand growth is driven by the export markets to LNG world market
and Mexico, and this will put upward pressure on gas market prices. This trend along
with gas infrastructure problems makes price spikes in power and gas more likely in
California. California has already experienced this with the nuclear plant outage, Aliso
Canyon reduced deliverable capacity, and the Transwestern and El Paso pipeline outage
in January, 2018, resulting in price spikes. BVES is more likely to face this price spike
with colder weather than normal. Also contributing to higher power prices are the
increases in incremental capacity value and the increases in carbon allowance prices. In
addition, the RPS portfolio requirement will put upward pressure on power prices due
to the intermittence of solar and wind production. BVPP as a hedge is less likely due to
higher gas prices.

BVES accounted for this price risk by determining the upper range in the hourly load
patterns for the months in the near term forecast where the load is at least 90% likely to
be below the upper range determined for each hour, for each month. This level was
determined for 2019 to 2023 for each hour, for each month to determine contract
hedging target levels. This would be used to size purchase power contracts for BVES.
Table 3 below shows the target levels for the hedging contracts.
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Table 3: Targeted Hourly Load Levels in MWh to Hedge Using Firm Power Contracts

Adjusted Total Contract Level PurclNew Contract  Existing EDF

jan Feb Nov Dec Annual Existing Annual
12/2019-11/2024 1/2019-11/2019
HR1 39 37 35 39 14 12
HR2 39 36 34 39 14 12
HR3 39 36 35 39 13 12
HR4 39 36 36 39 13 12
HR5 39 38 36 39 13 12
HR6 39 39 36 39 13 12
HR7 39 39 37 39 13 12
HR8 39 39 38 39 14 12
HR9 39 37 37 39 15 12
HR10 39 35 35 39 16 12
HR11 39 34 35 39 17 12
HR12 39 38 36 39 20 12
HR13 39 38 35 39 20 12
HR14 39 36 34 39 20 12
HR15 39 36 35 39 20 12
HR16 38 31 31 39 16 12
HR17 39 31 32 39 16 12
HR18 39 32 33 39 17 12
HR19 39 34 34 39 18 12
HR20 39 31 30 39 14 12
HR21 39 35 30 39 14 12
HR22 39 34 30 39 13 12
HR23 39 34 30 39 11 12
HR24 39 39 35 39 15 12

This annual contract target levels are stated above. The winter seasonal contract target
levels would be the difference between the target level for the winter months and the
annual contract value. The contract levels are defined below.
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Table 4: Seasonal Contract Requirement for 1/1/2019 to 12/31/2022

adjusted seasonal

jan Feb Nov Dec
HR1 24.6 22.5 20.2 24.6
HR2 25.0 22.3 20.0 25.0
HR3 25.7 22.9 22.0 25.7
HR4 26.1 234 22.7 26.1
HR5 26.4 25.8 23.0 26.4
HR6 26.3 26.1 23.3 26.3
HR?7 25.6 25.6 23.7 25.6
HR8 24.8 24.8 234 24.8
HR9 23.6 21.4 21.5 23.6
HR10 22.8 19.1 18.9 22.8
HR11 22.5 17.3 18.2 22.5
HR12 18.5 17.8 15.9 18.5
HR13 18.8 17.7 14.4 18.8
HR14 18.6 15.8 14.1 18.6
HR15 18.7 15.9 14.3 18.7
HR16 22.5 15.8 15.2 23.1
HR17 22.8 14.4 15.3 22.8
HR18 21.8 14.7 16.1 21.8
HR19 20.8 16.0 15.3 20.8
HR20 24.9 17.3 16.0 24.9
HR21 24.9 20.8 16.0 24.9
HR22 25.9 20.5 16.4 25.9
HR23 27.5 22.7 18.7 27.5
HR24 23.7 23.7 20.0 23.7

To reduce BVES’ exposure to price spikes and to secure lower wholesale power costs
for over 36 to 59 months, BVES requested Commission approval in June 2013 of the
Master Agreement with EDF and four products overall consisting of annual baseload
(EDF), seasonal baseload (Shell), a physical daily call option (EDF) and resource
adequacy (“RA,” Shell).! The Commission approved the proposed contracts on
December 4, 2014. On December 9, 2014, BVES executed the annual, seasonal and
call option products which resulted in a January 1, 2015 start date for these

products. BVES executed the RA transaction with Shell in January with a March 2015

" BVES had a Master Agreement with Shell already in place. It then negotiated another Master
Agreement with EDF, and then secured four energy contracts, two each with Shell and EDF.
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start date. The contract volumes are detailed in Section 2.G, Table 14. The physical call
option and the annual baseload contract with EDF and the RA contract with Shell
continue through March 2020 and through November 2019 for the annual contract.

On May 12, 2018 BVES requested proposals for an annual contract to begin in
December 2019, for duration of 59 months, at the volumes stated above. The pricing,
the quality of the bidders and products, and the turnout of bidders will determine if
BVES pursues approval of the two finalists and the firm energy products with the
Commission.

The proposed annual and seasonal contracts combined will hedge up to 90% of the load
through 2024, and 2022 respectively. The BVPP provides a partial hedge for the
remaining 10% as gas prices still drive the BVPP generation marginal power cost. The
BVPP has an 8.4 MW capacity and can therefore provide hedge equal to the gas price
plus transportation cost at the 12,900 BTU/KWh heat rate of the BVPP. Although this
provides some protection, the BVPP supply price is subject to gas price spikes.

The CAISO Market Redesign and Technology Upgrade (MRTU) Tariff has been in
operation since April 1, 2009. Overall, the CAISO markets have performed as
designed. While some extreme prices have occurred due to actual system constraints,
improvements in the market software and modeling of the grid have resulted in less
frequent price spikes. The CAISO will likely continue to introduce new features and
functionality over the next few years, some of which may affect BVES, such as the RA
program and a possible CAISO capacity market.

Due to changes over time in the CAISO tariff, BVES has had to take a modified
approach to fulfilling its RA obligation. It is not yet known if the CPUC will adopt
BVES’ changes in its RA and capacity counting conventions. In the meantime, BVES
will continue to procure RA resources including a 15% reserve margin, and will use its
BVPP as a “behind-the-meter,” distributed generation resource that decreases BVES’
RA obligation. Other options for reducing the RA obligations and the associated cost
will include development of a BVES-owned 8 MW AC solar project, facilitating further
renewable DG growth in the residential and commercial sectors, and development of a
5 MW /20 MWh (4 hour ) battery solution, both located at the BBARWA location.
These sources of solar production will decrease BVES’ overall load and therefore
reduce the RA requirement for BVES. BVES is assessing the benefits of stored power
via flow battery or Lithium ion technology as a means to manage its load profile and
reduce peak load and therefore contribute to the RA requirement. Results of the
preliminary analysis indicate that the battery solution would provide a reduction in the
RA requirement, a daily arbitrage, an increase in capacity served, and other load
shaping benefits. The annual revenue requirements which includes the cost of capital,
depreciation, operation and maintenance expenses , administration expenses, and taxes
would be reduced by the 30% Federal Investment Tax Credit on the capital investment
if the battery project were co-commissioned with the solar project . The net savings
would benefit all the BVES customers directly by reducing the supply cost of power.

With a ten-year contract for Renewable Energy Credits (RECs) in place, BVES
anticipates satisfying its obligations under the Commission’s Renewables Portfolio
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Standard (RPS) program through at least the year 2021. This contract, approved by the
Commission in July 2013, provides the flexibility needed to manage the current RPS
requirements that ramp up from 20% of retail sales to 33% by 2020 and to 50% by
2030.2 The rest of the RPS requirement will come from the BVES 8 MW facility at
BBARWA which will generate 19,224 MWh per year over the period 2020 to 2028, the
length of the IRP. This project will have a 30 year life, and the MWh of generation will
qualify as local renewable energy meeting the RPS standards. BVES will evaluate the
additional RECs required after the solar project is approved and will base the decision
on the IRP for 2020.

BVES analyzed the market environment utilizing IHS-CERA’s energy market,
economic, and policy outlook for the California market region and the Los Angeles
economy, a sales and energy requirement forecast model, weather data from 2006 to
2017, the residential customer saturation surveys, and the hourly load shape data by
customer class from 2006 to 2015.

BVES tested a variety of supply options against the energy market probable outcomes
to determine a robust strategy plan for Energy Resource Supply that would minimize
the energy costs for BVES and create the most benefit for the customer using average
total cost of energy, average fixed cost, and emission reduction measures to judge the
outcome of the strategies against the forecast environment. The net present value of
these benefits across the various forecast scenarios was used to select the optimal
strategy that BVES should pursue to provide probable least cost and most benefit to
customers. In this IRP, particular attention was made to assure that the GHG emissions
resulting from BVES supply were below the targets set for BVES in the IRP standards
determined for the California utilities this summer. From the analysis supporting this
IRP, the following conclusions and possible options have been determined:

Conclusions

e The current transmission capacity contracted with SCE (39 MW), the
generation capacity of the BVPP (8.4 MW), and the demand-side management
(DSM) resources available from the interruptible customers (currently 12 MW)
are sufficient to meet BVES’ firm load requirements through 2024 under
normal and colder than normal weather conditions defined as those experienced
within the last ten years.

e BVES can meet the interruptible load from the AS primary class, existing and
supplemental load, with less than 5% interruption with the current supply in
place. If BVES is successful in gaining approval for the solar project at
BBARWA and the 5 MW/20 MWh battery solutions, BVES can meet the
supplemental load serving Bear Mountain Ski resort and the BBARWA waste
water facility with no interruption to Bear Mountain Ski resort, barring a
downed transmission line or BVPP outage.

e Model enhancements and a survey of customers provided significant support to
the planning process, forecasting accuracy, and the ability for BVES to assess

2 AB 350 was signed by Governor Brown in October 2015 and, among other changes, makes the 33%
RPS a floor and not a ceiling and establishes a floor of 50% by 2030. See Chapter 3 for more
information about the future of the RPS.
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impacts of the residential and commercial customer DG program and the
impacts of appliance and building envelope efficiency on BVES sales. BVES
methodology for forecasting a method in line with other major utilities in the
US and Canada.

There is a significant uncertainty in the RA requirement given the uncertainty
of the policy requirement for local and flexible RA for BVES, load-mitigating
solar NEM/DG production, and the regulatory approval for the addition of a
BVES-owned 8 MW solar facility directly connected to the BVES system, and
the approval of a 5 MW/20 MWh battery facility. The supplemental sales to
BBARWA and Bear Mountain ski resort which total approximately 20,000
MWh year beginning primarily in 2020 is highly likely however, it is not
certain.

Options Being Considered

Pursue the shaped power contracts for annual and base load based on the
shapes derived assuming BBARWA and Bear Mountain incremental sales, the
8 MW solar facility build by 2020, DG and efficiency will continue to more
than offset growth in retail sales, and finally a battery solution of 5 MW which
reshapes the load significantly to allow for more capacity served. The bottom
line is that the load and contract requirements have changed significantly since
the last IRP in 2016 due to all changes stated above.

Increase the daytime and summer load by offering customers an electric vehicle
pilot program and eventually a special TOU residential and commercial rate
encouraging use of electricity for transportation needs. The SCAQMD has
selected Big Bear Lake to install two universal charging stations in the near
future. Also the BVES Transportation Electrification Pilot project request has
been filed, pending approval. The challenges of mountain elevation and snow
conditions will be a barrier to overcome for BVES visitors. The incremental
load for electric vehicle charging was not assumed in this forecast analysis.
Energy efficiency trend already in place for residential and commercial
customers will reduce annual retail sales from 4,000 MWh in 2018 to 16,000
MWh by 2028. This already has and will continue to reduce peak loads
significantly as the lighting load is aligned with the system peak (7 PM to 10
PM at Christmas holidays). This should also allow more snowmaking energy
sales relative to the capacity of the BVES system as Mammoth Resorts
becomes more confident in BVES’ capability to serve additional load without
interruption.

Add 8 MW of utility-owned solar generation to BVES service area via the
BBARWA location project and continue to support solar DG using a tariff to
compensate the customer at avoided cost for received power in order to reduce
average energy cost, reduce average fixed costs by increasing daytime capacity,
and reduce interruptions and air emissions. DG production is expected to grow
from 5,800 MWh in 2017 to 18,700 MWh in 2028.

Improve reliability of system and reduce price spikes via fuel and technology
diversity in supply and increasing BVES local capacity relative to its total
supply portfolio.
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e Reduce BVES supply emissions to meet targets set by the California Air
Resource Board in coordination with the California Public Utilities
Commission, the California Energy Commission and reduce carbon emissions
of the ski resort through BVES supplemental sales to Bear Mountain in place of
customer using customer-owned diesel generators to make snow at Snow
Summit ski resort.

e Monitor economic development trends in the BVES service area regularly in
order to determine when it is appropriate to incorporate these developments
into the sales and load forecast.

e Continue internal model improvements. Already have established Statistically
Adjusted End Use models, DG capacity and energy production models, and
financial evaluation tools for evaluating solar and battery projects.

e Continue use of customer surveys; use the survey data to build a forecasting
tool for individual customers and therefore enhance the distribution planning
initiatives.

e Enhance load research initiatives to better capture the changes to the load usage
patterns of customers due to efficiency and DG production.

For the reader’s benefit, because acronyms are frequently used throughout this IRP, a
glossary of acronyms is included in Appendix F.
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2. BVES Loads and Resources
2.A  Description of BVES

Bear Valley Electric Service (BVES), a division of Golden State Water Company
(GSWC), is an investor-owned utility (IOU). BVES provides electric service in a resort
community to approximately 24,000 customers,* of which approximately 22,500 are
residential customers with a mix of approximately 40% full-time and 60% part-time
residents. Approximately 1,500 of the total number of customers are commercial,
industrial and public-authority customers, including two ski resorts. This includes 425
net energy metering (NEM) customers.*

BVES’ historical peak load is 45 MW;> winter monthly peaks occur when snowmaking
machines at the ski resorts are operating and recreational visitors are present (generally
between 5:00 pm and 11:00 pm on weekends). In the summer months, the load in
BVES’ service area ranges from an average minimum of about 11 MW (early summer
mornings) to a maximum of approximately 24 MW (weekend holiday, mid-morning
and late evenings).

BVES purchases wholesale power to meet the majority of its energy requirements. To
aid in meeting peak demand for electric energy, BVES installed and now operates the
Bear Valley Power Plant (BVPP), a natural gas-fired, 8.4 MW generation plant, with a
tested heat rate of 11,500 Btu/kWh, in its service area. The BVPP became
commercially operational on January 1, 2005.

BVES has two receipt points of power from Southern California Edison Company
(SCE), the Goldhill transfer station and Radford Feeder. The majority of BVES’ power
is transmitted over SCE’s 33 kV distribution line from the Cottonwood substation to the
Goldhill transfer station. The remainder of BVES’ energy is transmitted over SCE’s 33
kV distribution facilities from the Zanja substation near Redlands, over the Radford
Feeder to BVES’ Village substation.’

BVES’ distribution system is located and operates under the Balancing Authority of the
California Independent System Operator (CAISO); however, BVES does not own any
transmission facilities and is not a Participating Transmission Owner (PTO) under the
CAISO Tariff. BVES facilities are indirectly interconnected with the CAISO-
controlled grid via wholesale distribution access facilities owned, controlled and
operated by SCE, that are then directly interconnected with SCE transmission facilities
that are part of the CAISO-controlled grid. Lastly, the BVPP does not operate under a

3 Based on number of active billed accounts as of December 2017.

4 Includes systems under construction.

5 The historical peak of 45 MW occurred on 12/26/2015. Prior peaks include 44.9 MW which occurred
on December 31, 2014; 38 MW on January 12, 2013 and 44.6 MW on December 30, 2012. The last two
years of peak occurred on 12/24/2016 and 12/16/2017 for 39.4 MWs and 40.5 MWs, respectively.

¢ BVES refers to voltages on these SCE lines as 34.5 kV.
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Participating Generation Agreement (PGA) and thereby is not considered a CAISO
controlled unit under the CAISO Tariff.

It should be noted that because GSWC is a holder of Congestion Revenue Rights
(CRRs), BVES falls under direct tariff regulation by the CAISO. BVES must indirectly
adhere to the CAISO Tariff due to power scheduling and RA requirements. The
requirements are imposed on BVES by its third party schedule coordinator (SC),” who
must abide by the CAISO Tariff to schedule BVES’ power and RA resources.

2. B Summary of Loads and Resources

Tables 5 and 6 summarize the forecast of BVES’ resources and requirements through
the year 2028.

Table 5: Peak (MW) and Annual Load Requirement and Supply Hedge in MWh

Increases

Covers load Hedge
95th Percentile above 39 MW Capability
Annual
Requirement Annual Seasonal Total Total BVPP Battery Shift
Year Peak MW in MWh Contract Contract Contract Short BVPP Hours Generation Long Position of Load

2011 40.1 152,027
2012 43.6 146,236
2013 38.8 150,133
2014 46.4 145,768
2015 46.0 150,388
2016 42.7 156,258 105,408
2017 42.7 161,565 105,120
2018 42.7 152,018 105,120
2019 453 158,931 118,540 68,600 187,140 8,524 76 638 28,848 7,300
2020 52.4 171,776 136,323 69,087 205,409 8,524 144 1,210 34,843" 7,320
2021 52.4 170,267 135,950 68,600 204,550 8,524 136 1,142 35,425 7,300
2022 52.4 169,213 135,950 68,600 204,550 8,524 128 1,075 36,412 7,300
2023 52.4 168,702 135,950 68,600 204,550 8,524 126 1,058 36,906 7,300
2024 52.4 168,806 136,3237 69,087 205,409 8,524 126 1,058 37,662" 7,320
2025 52.4 169,633 135,950 68,600 204,550 8,524 258 2,167 37,084 7,300
2026 52.4 169,060 135,950 68,600 204,550 8,524 257 2,159 37,648 7,300
2027 52.4 168,598 135,950 68,600 204,550 8,524 254 2,134 38,085 7,300
2028 52.4 169,111 136,323 68,600 204,922 8,524 270 2,268 38,079 7,320

7 Currently APX is under contract with BVES to act as its SC and provide schedule coordination
services.
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Table 6: Hourly Hedge Requirement Detail in MW

Hedge Short
Requirement Hedge adjusted Hedge Short
non-Winter Requirement Hedge Dueto for February Adjusted ShortHedge November December  Adjusted Hedge
Hour Months January Import Limit  January Requirement February forFebruary Requirement Requirement December December
1 14 46 39 7 37 37 0 35 47 39 8
2 14 45 39 6 36 36 0 34 47 39 8
3 13 44 39 5 36 36 0 35 46 39 7
4 13 44 39 5 36 36 0 36 46 39 7
5 13 44 39 5 38 38 0 36 46 39 7
6 13 44 39 5 39 39 0 36 46 39 7
7 13 44 39 5 40 39 1 37 45 39 6
8 14 45 39 6 39 39 0 38 42 39 3
9 15 45 39 6 37 37 0 37 41 39 2
10 16 43 39 4 35 35 0 35 40 39 1
11 17 41 39 2 34 34 0 35 40 39 1
12 20 44 39 5 38 38 0 36 43 39 4
13 20 43 39 4 38 38 0 35 42 39 3
14 20 43 39 4 36 36 0 34 42 39 3
15 20 43 39 4 36 36 0 35 43 39 4
16 16 38 38 0 31 31 0 31 39 39 0
17 16 40 39 1 31 31 0 32 41 39 2
18 17 43 39 4 32 32 0 33 46 39 7
19 18 45 39 6 34 34 0 34 48 39 9
20 14 45 39 6 36 31 5 35 49 39 10
21 14 46 39 7 40 35 5 35 50 39 11
22 13 44 39 5 38 34 5 34 49 39 10
23 11 46 39 7 39 34 5 35 49 39 10
24 15 45 39 6 41 39 2 35 49 39 10
Total 372 1,050 935 115 879 857 22 836 1,076 936 140

The annual peak and the annual energy requirement do provide insight as to the
physical capacity requirements of the load. However, it is the hourly shapes that dictate
the hedging requirement from contracts. The hourly load requirement was determined
from the Rivalry (Base Case) scenario with weather that is 25% colder than normal.
This weather event is very likely with the abnormal weather patterns experienced over
the last 10 years. Under such a weather event, California is likely to experience gas and
power price spikes. BVES will need to hedge against this occurrence. There is also a
wide variance in the hourly load shape across the days of the months and the days of
the week. Therefore the hourly hedge requirement was determined by taking the
average hourly load and multiplying it by the t statistic for a 90% confidence interval.
The product is multiplied by one plus the standard deviation of the hourly load for each
month over the contract period. The result is an hourly load number that reflects a level
where 90% of the hourly load observations will fall below that number. This insures
that the hourly load would be properly hedged. The challenge is the transmission line
from SCE to BVES capacity is limited to transmission capacity of 39 MW. That is the
only contract supply line from CAISO to BVES. The result is that the contract has to be
reduced to accommodate the SCE transmission line capacity limitation. This shortage is
mitigated by the storage capability to transfer excess contract supply to hours where the
contract supply is short. The contract supply is still likely to be long even after storage
load shifting if BVES only subscribes to 5 MW of storage capacity. If only 5 MW of
storage capacity is subscribed to, there will be a portion of the contract that will be sold
back to the market. If more storage capacity is subscribed to, BVES could fully hedge
the load and fully utilize the contract volume. Either supply solution is better than
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BVES being short in a high price gas environment. Also, the gas fired generation unit
can provide a partial hedge for power prices; however, the cost of BVPP power is tied
to gas prices which should be higher and more volatile in the 2020s, especially with
weather events. The BVPP does provide a volume hedge, but not an effective price
hedge. The problem with using the BVPP as a price hedge, besides the higher gas
prices is the high heat rate of 12,500 BTU/KWh and the high transportation rate for gas
to BVES.

2.C  Forecast of Load Requirements
2.C.1 Load Duration Analysis and Conclusions

After a careful review of the BVES system’s peak load forecasts, it is concluded that
even in extreme weather scenarios where capacity limits are approached, the duration
of the peak load is very short-lived, 1 to 2 hours at most. Options, under consideration,
include (1) reducing peak demand through continued support of lighting efficiency
program for residential and commercial class, (2) interruptible tariff schedules, (3)
water heater cycling, and spa cycling, which shift load usage by a few hours and even
minutes to achieve the resource balance needed during peak hours. Because the
efficiency programs sponsored by BVES have already targeted and implemented
lighting efficiency for most of the large commercial classes, the hotels, larger
restaurants, the major grocery stores and residential classes for the residential class with
special emphasis on the low income who needed support implementing the lighting
efficiency changes, the efficiency trend has been primed enough to allow the economics
and technology changes to continue the efficiency trend. The efficiency trend has taken
off significantly for the residential and commercial classes and already has had an
impact on shaving the nighttime load, which is the time of the peak for BVES. Other
appliances were retrofitted via the efficiency program such as water heaters; however,
lighting offered the greatest load shaving benefit. BVES has discontinued the program
as the efficiency equipment changes already have a significant benefit relative to the
cost due to the higher electric rates in BVES and California relative to the rest of the
country and the technology changes offered at a reasonable cost to consumers. The EIA
forecast for lighting efficiency, window standards, appliance standards, and
construction standards for home insulation has assessed a continuation of the strong
impact of efficiency on commercial and residential energy consumption.

The strong growth in energy efficiency also ties with the adaption rate of distributed
generation and battery solutions for customers. The stored energy technology in the
residential and commercial sector offers a way for customers to maximize the benefits
of solar generation in the home or business which is needed given that BVES has
discontinued the Net Metering Program (NEM), and will be replacing NEM with
another Distributed Generation Tariff for new subscribers. The new Distributed
Generation Tariff will compensate customers for received daytime power at the avoided
cost and not the full retail rate at all times of consumption. Energy revenues and not
KWh costs will be netted; and therefore evening consumption will be more costly for
the customer under the new Distributed Generation Program than under the Net
Metering Program. The battery solution can minimize the cost of energy for the
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Distributed Generation customer under the new tariffs; however, the consumption of
power will be a target for efficiency changes in adapting the new Distributed
Generation program in order to minimize the battery and the generation capacity. In
other words, there are limitations on the capacity of the solar panels and there is a
significant cost per KW of solar and battery capacity that incentivizes the customer to
minimize energy usage where possible. Efficiency gains in the household and the
business establishment meets that requirement very easily.

Energy efficiency changes are more likely to work as a solution for minimizing energy
costs to BVES customers given that the Bear Valley Electric Service area is a tourist
spot and has more visitors or non-permanent customers than permanent customers.
Changing visitors’ behavior while on vacation is not feasible. A BVES customer
changing the technology to reduced energy consumption is more effective than BVES
implementing a demand response program. This has been the case in residential and
commercial establishments replacing light bulbs, installing light control switches, and
using thermostat programs to control temperatures throughout the day. For this reason,
BVES has allowed the efficiency and Distributed Generation to continue and has
removed as options the efficiency subsidies and the demand response options.

Also under consideration at this time to manage the hourly load for BVES, is the
application of Lithium Ion and flow batteries. The flow batteries are a family of battery
chemistries including vanadium, redox, zinc bromine, and iron chromium in which a
liquid electrolyte is cycled through an electron chemical cell. This battery system
typically stores power up to 10 hours, and can store power for longer periods if
necessary. The battery system would be used to condition the system load and reduce
capacity requirements. Given the short duration of the top 5 MW of system firm load,
the wide swings in the non-firm load shape, and the fact that this technology can store
power for long durations, this technology could help BVES achieve the load
conditioning required to significantly reduce capacity costs.

The Lithium Ion battery has a storage capacity of 3 to 4 hours and has a lower capacity
cost than the flow battery. BVES hired Fractal Energy Storage Consultants to perform
an engineering and financial analysis of the different battery solutions. Taken into
account was the degradation of the duty cycles, the cost of replacing battery storage
cells, the parasitic load of the battery, the benefit solutions of batteries, the feasibility of
the optimization schedules of the duty cycle accommodating the benefits, and the 30 %
federal tax ITC for batteries co-commissioned with solar projects. The largest benefit of
the battery solution is the arbitrage value of supply purchases, the reduction in
Resource Adequacy Requirement, the reduction of capacity cost for the SCE lines, and
the reduction in interrupted retail sales. Benefits of the battery include the
accommodation of the hedging of the BVES load by way of load shaping, and the
accommodation of more renewables from customer owned Distributed Generation and
utility owned solar, and therefore the reduction of carbon emissions from BVES power
supply. BVES is further investigating the 5 MW / 20 MWh solution to reducing BVES
supply cost by enabling a greater hedge in the energy requirements through fixed price
firm power contracts.
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2.C.2 Base Case Peak Load Forecast

Please refer to Table 7 and Figure 2. Table 7 is the energy requirements across three
scenarios. Energy requirements include the retail sales, taking into account the
Distributed Generation impact on sales, grossed up for line losses. This is the energy
requirement that BVES must supply. Figure 2 is a line graph where the top cluster of
lines is the energy requirements. The middle two lines are the retail sales with
supplemental sales and retail sales without supplemental sales. The bottom cluster of
lines is the supplemental sales components, the solar production from utility owned
generation at BBARWA site and the solar generation from residential and commercial
customer’s roof top solar generation, and the impacts of efficiency on sales.
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Table 7: BVES Net Energy Requirements across the Scenarios in MWh

Net Energy Net Energy Net Energy Net Energy Net Energy
Year Regq. Regq. Regq. Req. Req.
Benchmark 25% Colder | 25% Warmer | Autonomous Vertigo

(Rivalry) Temperature | Temperature Scenario Scenario
2011 152,027
2012 146,236
2013 150,133
2014 145,768
2015 150,388
2016 156,258
2017 161.565
2018 152,018 154,985 148,227 150,635 155,380
2019 158,931 162,318 154,796 157,392 161,601
2020 171,776 174,791 167,335 169,725 174,090
2021 170,267 173,145 165,786 168,001 173,752
2022 169,213 172,042 164,765 166,904 173,176
2023 168,702 171,527 164,300 164,731 170,110
2024 168,806 171,652 164,457 164,780 168,540
2025 169,633 176,046 164,687 168,120 170,846
2026 169,060 175,411 164,159 167,611 169,792
2027 168,598 174,901 163,767 167,249 169,461
2028 169,111 175,369 164,316 167,795 170,465
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Figure 2: Net Energy Requirements (Top Lines) and Retail Sales and Impacts (Bottom Lines) in
MWh
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BVES has a wide range of firm and non-firm hourly loads due to varying weather
patterns, adaption rates of renewable distributed generation, environmental policies,
trade policies, economic cycles, technology adaptions, and timing of hourly load
relative to monthly sales. BVES sets a target hourly load forecast based on all the
hourly load shapes observed across the years 2008 to 2015, with an emphasis on the
more recent observed load shapes and the forecasted monthly energy requirements
across the weather and net metering scenarios. A set of forecasts across with varying
economic-environmental-trade policies (Rivalry, Autonomous, and Vertigo) determine
where energy requirements will land in the future because these macro policies impact
all utilities and energy suppliers. The benchmark case is the Rivalry case which is the
middle forecast for economic growth, technology adaption, trade policies, and the
environmental policies. The Vertigo scenario reflects a break down in open trade
policies, a slowdown in technology innovation, a moratorium of some environmental
policies, and most importantly a reduction in the growth in the solar Distributed
Generation of residential and commercial customers. The Autonomous scenario
reflects open trade, strong environmental policy, technology innovation, strong
economic growth, and faster adaption of Distributed Generation and batteries by the
utility customers. These three scenarios set milestones in the forecast. Note that the US
will likely bounce around these three scenarios over the life of the project.

BVES Integrated Resource Plan for 2018 to 2028 24



The weather scenarios were derived from the Rivalry case. These weather scenarios set
likely boundaries to the energy requirement forecasts as weather will vary from normal
weather conditions year over year. The weather scenarios include (normal, 25% colder
and 25% warmer). From the scenarios, it was determined that the Rivalry with 25%
colder than normal weather would be used to size the contracts.

From the forecast service IHS-CERA provides it is apparent that 2021 to 2024 could
prove to be an inflection point for gas prices as the gas supply shifts towards dry and
non-associated gas for supply sending gas prices to higher levels. This trend along with
growth in exports to Mexico and the LNG export market will drive most of the growth
in natural gas demand. With a strong push back from California from developing gas
fired generation plants and nuclear plants and the gas pipeline infrastructure coupled
with a strong policy push for renewables there will be significant drivers in play for
higher prices, price spikes in both the power and gas markets. It is an unknown as to
what the final levels for battery and solar will play out to be and what the price curves
in the CAISO price shapes will look like.

The most vulnerable scenario for BVES would be the case of healthy growth in the
economy and colder than normal weather, which is most likely to create an
environment with price spikes in gas and power. High power prices would impact
BVES supply cost if unhedged, also the BVPP power plant would not be a useful hedge
because of the high heat rate in the plant (12,500 BTU/KWh) and the high natural gas
prices because the BVPP is a gas fired generation unit. Also there is a high
transportation rate for natural gas transported to Big Bear Lake for the BVPP.

BVES used the Rivalry scenario with 25% colder than normal temperature. BVES
calculated the 90" percentile for the 24 hourly load periods for each month to determine
a shape for annual and seasonal contracts for BVES to build a hedge. This would assure
that BVES would not be short more than 10% of the time. BVES’s storage solution can
provide contracted load to short positions using the long positions that occur in the
contract to supply the storage. This would allow BVES to be fully hedged on the price
for all volumes served by BVES, without having to depend on the gas fired power
plant, BVPP, for price hedging. The BVPP gas fired generation plant would only be
used to support load above the import or storage discharge capability. This was
decided to be best for BVES given the tight gas market and California gas
infrastructure challenge along with the California RPS policy that will challenge supply
in the power market and gas market conditions.

The high RPS supply percentage already creates vulnerability conditions for the CAISO
market given the intermittent nature of the wind and solar facilities. Weather
occurrences can significantly reduce the wind and solar power supply in any given day,
putting pressure on the gas market to supply fuel to the gas fired generators with fast
ramp up capability.

Already in January, BVES faced high gas and power prices due to the gas pipeline

capacity reduction at Transwestern and El Paso pipeline entering the Southern
California border, the reduction in Aliso Canyon storage facility, and the nuclear plant
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outage in southern California. A cold snap with these conditions created the price
spikes in SP15 power price point and the Southern California city gate price. These
events are more likely to occur more in the 2020 to 2028 period of the IRP planning
period; therefore, BVES must be conservative in the hedging position and hedge at the
90% confidence level for each hour using the Rivalry scenario with 25% colder
weather. Please see Table 8. Although there is a significant variance in the energy
requirement across the scenarios and the growth in energy requirements is significant as
Mammoth supplemental sales and BBARWA sales take hold, the peak load forecast
variance between peak loads is constrained by the capacity limits of the system and the
battery discharge.

Table 8 below is the peak load forecast which does not change after 2019 due to the

capacity limits. The capacity components is 34 MW at Goldhill Transmission Line , 5

MW at Radford, 8.4 MW from BVPP, and 5 MW battery discharge.

Table 8: BVES Peak Load Forecast Across Scenarios in MW

Year
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028

Benchmark
(Rivalry)

40.1
43.6
38.8
46.4
46.0
42.7
42.7
45.3
52.4
52.4
52.4
52.4
52.4
52.4
52.4
52.4
52.4
52.4

25% Colder
Temperature
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40.1
43.6
38.8
46.4
46.0
42.7
42.7
47.8
52.4
52.4
52.4
52.4
52.4
52.4
52.4
52.4
52.4
52.4

25% Warmer
Temperature

40.1
43.6
38.8
46.4
46.0
42.7
42.7
42.5
52.4
52.4
52.4
52.4
52.4
52.4
52.4
52.4
52.4
52.4
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Please refer to Table 9 below. Although the peak levels are relatively stable, the hours
of load above 40 MW should significantly increase as the BBARWA and Snow

Summit, Mammoth, supplemental loads take place. Also growth in the exiting A5

primary rate class for snow making will provide a boost to energy requirements. Also
refer to Table 2, which has the hours above a variety of MW thresholds in the BVES
energy requirement. Both these tables indicate that the supplemental loads coming on

line need the storage charging in the daytime to supplement the nighttime capacity
required at higher MW levels in the firm hedging contracts than what BVES subscribed

to in the past.

Table 9: Hours Where BVES Load is Above 40 MW

Year
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028

hours of +40 MW hours of +40 MW hours of +40 MW

Benchmark
(Rivalry)

1
14
0
33
49
13
13
34
244
433
417
402
399
397
597
598
593
608

25% Colder
Temperature

1
14
0
33
49
13
13
63
337
545
528
516
508
509
879
887
868
881

25% Warmer
Temperature

1
14
0
33
49
13
13
9
176
321
306
296
293
292
452
455
446
453

Other solutions under consideration but not included in the most likely case are as

follows:
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1. Utility-sponsored residential lighting efficiency program targeting all residential
lighting bulbs above 9 watts. This has a load reduction potential of 9.5 MW.

2. Proposed demand response programs for water heaters and spas could also
reduce total system peak.

3. Enhance the current import capacity by 1-2 MW at a fraction of the cost of other
supply alternatives would involve reconfiguring BVES’ distribution system by
adding circuits to the Radford line during winter months.

All of these options will be assessed based on the benefit to the customer. Lighting
efficiency has already taken off a significant portion of load and will continue to shave
load. BVES does not have to continue to subsidize this growth in efficiency because the
market and the government policies already will stimulate the efficiency impact growth
in the forecast horizon. Efficiency programs for low income population BVES
customers will continue.

Demand response programs are not as effective in tourist locations as efficiency
equipment installations. Lighting and appliance efficiency changes and autonomous
light switches have been more effective in reducing energy consumption during the
night time peak hours at BVES.

Adding circuits at Radford is already under consideration along with other options.
BVES included this enhancement by assuming full capacity utilization of Radford and
Goldhill, equal to 39 MW to serve the BVES hourly load. The exact technology to
achieve this is still under investigation.

Capacity expansion is not required to serve firm peak load over the forecast horizon of
2018 to 2028. This includes the supplemental BBARWA sales. BVES can meet the
entire interruptible load with interruptions less than 5% of the time. This includes the
additional supplemental capacity to serve Snow Summit of 13 MW. The storage
solution can eliminate the need for interruption. With the growth, a higher level of
hedging is required to protect against price spikes. The battery solution enables BVES
to smooth BVES hourly load to fully utilize the hedging contracts, which may be fixed
volume, variable volume, and shaped contracts. The pricing outlook for power and gas
sector makes this requirement more apparent in this outlook from 2018 to 2028.

2.D Forecast of Energy Sales
2.D.1 Retail Sales Trends

BVES’ annual retail sales remain below the all-time sales achieved in 2006. Energy
sales declined in 2007 and continued to decline significantly through 2010. While the
national economic recession was partially the cause, the decline in real estate values
had a major effect on the growth of the Big Bear economy and local activity. With the
recovery in the economy and real estate more pronounced in 2012 and continuing
through May 2015, BVES sales have increased from the 2010 levels. In 2014, BVES
sales were 7.3% short of the peak sales in 2006 while 4.4% higher than the trough in
2010.
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The peak in sales due to demographic and economic activity occurred in 2006, reaching
148,436 MWh. Sales then declined, hitting a low in 2010, of 129,583 MWh. As
incomes in the Log Angeles-Long Beach-Santa Anna metropolitan statistical area
(MSA) continue to increase, the real estate and tourism industries see growth in the
BVES service area and, therefore, result in increased electricity sales.

All along efficiency gains have continued to shave retail sales growth. Also, net
metering production from the residential and commercial sales class began to solidify
and surpassed the 1,000 MWh of production the latter half of 2014. By 2015 the Net
Metering production hit the 1,800 MWh level and began to grow more rapidly, hitting a
level of 5,800 MWh by 2017. This growth was stimulated by the NEM tariff structure
which compensated received power from the customer at full retail rate. It was also
stimulated by the 30% federal government investment tax credit, the high retail rates
(relative to national average), the reduction in the cost of solar panels, and the solar
initiative program in 2014 which subsidized the solar panel capital investment. This
trend along with energy efficiency reversed the growth in sales trend by the end of
2015. Retail sales growth has declined significantly from 2015 to 2017.

Although the retail sales inflection point of 2006 was led by the residential and
commercial, firm sales class, the volatility of sales has been driven by the A5 primary
(non-Firm sales class). This class is driven by snow making activity which can vary as
much as 40% in a year. Temperature variation, winter skiing activity, economics of
running the ski resorts (Bear Mountain, Snow Summit) dictate the amount of snow
making and therefore the amount of A5 Primary sales each winter season.
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Figure 3: BVES Retail Sales History in MWh
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Table 10 Retail Sales History Firm and Non-Firm in MWh
APCT
Non-Firm (A5 Total
Primary) Total Retail Retail
Year Sales FIRM Sales Sales Sales
1996 12,235 96,646 108,880
1997 10,854 98,004 108,858 -0.02%
1998 14,297 106,868 121,166  11.31%
1999 15,967 106,182 122,148 0.81%
2000 16,841 114,381 131,222 7.43%
2001 12,919 112,696 125,615 -4.27%
2002 15,333 116,707 132,040 5.12%
2003 18,582 117,826 136,408 3.31%
2004 13,415 123,006 136,421 0.01%
2005 9,623 123,331 132,955 -2.54%
2006 17,532 130,904 148,436  11.64%
2007 15,271 132,202 147,474 -0.65%
2008 13,115 125,674 138,789 -5.89%
2009 14,528 120,460 134,989 -2.74%
2010 11,385 118,198 129,583 -4.00%
2011 15,257 117,609 132,866 2.53%
2012 12,448 124,319 136,767 2.94%
2013 13,108 124,796 137,903 0.83%
2014 11,456 125,619 137,075 -0.60%
2015 15,702 123,996 139,698 1.91%
2016 12,693 121,179 133,873 -4.17%
2017 12,361 117,938 130,299  -2.67%
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Distributed Generation by residential and commercial customers has contributed
significantly to retail sales declines as both residential and commercial class have
engaged significantly to the NEM program .

Figure 4: NEM KW and KWh History
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Demand for electricity is a derived demand; that is, consumers do not buy electricity in
and of itself. Instead, consumers buy goods and services that require electricity. BVES
saw the impact of the real estate boom in California through 2007, after which the real
estate sector began to crumble. BVES’ service territory was particularly distressed
because many homes are second homes and are expendable when real estate markets
decline. This was reflected in the residential sales from 2007 to 2010. Big Bear Lake
was especially hard hit economically as an area dependent on discretionary income of
the Los Angeles-Long Beach-Santa Ana MSA. A healthy recovery has continued since
2010 with a moderate decrease in 2013, a stall in 2014 and strong growth in 2015.

Since 2006, renewable DG by residential customers through the net energy metering
tariff has increasingly displaced retail sales. This became even more evident after the
introduction of the Bear Valley Solar Initiative and the extension of the 30%
Investment Tax Credit offered by the federal government to encourage solar
production. The table below illustrates displaced sales by year.
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Table 11: Retail Sales Displace by NEM Production

Net Energy Metering
Year Displaced Retail Sales
(kWh)
2004 8,561
2005 32,618
2006 76,505
2007 95,659
2008 154,225
2009 190,077
2010 261,474
2011 402,300
2012 592,015
2013 714,369
2014 1,028,618
2015 2,255,334
2016 4,629,706
2017 5,846,732

The combination of customer generated solar power and the impacts of energy
efficiency continued to dampen sales over the historic period.

2.D.2 Economic Structure of BVES’ Service Area

The economic activities in the BVES service area depend mostly on recreation, food
services and lodging, real estate and rentals. There is also a high amount of retirement
activity in the service area, age 55 to 65. The percent of total employment in these
industries and the retirement age population as a percent of total population are high
relative to other major metropolitan areas in California.

There is a strong correlation between the BVES service area economy and that of the
Los Angeles-Long Beach-Santa Ana MSA because 85% of the non-permanent
residential customers reside in the Los Angeles metropolitan area. Resurgence in the
Los Angeles-Long Beach-Santa Ana MSA economy will have a positive effect on the
BVES area. As personal income increases in Los Angeles Metropolitan area, so should
real estate investment, recreational activity, lodging, restaurants, and retail activity for
the BVES area economy, which in turn stimulates other commercial and residential
activity for the local economy. Personal income for the Los Angeles-Long Beach-Santa
Ana MSA reflects the wages and salaries of the area along with proprietors’ income,
real estate returns, stock market returns, and additional income received by retirees and
government aid recipients. As these income sources increase, so should interest in
activities in the BVES area.® The Los Angeles-Long Beach-Santa Ana MSA economy
is in turn dependent on the national and California economy.

8 The electric sales forecast for BVES’ service area is tied to the forecast of variables of the LA-Long
Beach-Santa Ana MSA, provided by IHS-CERA, a vendor of economic and financial data forecasts.
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2.D.3 Macro Economic Outlook

The U.S. economy’ grew moderately in 2017 and is projected to maintain that
trajectory in 2018 and beyond due to a variety of factors:

The abundance of natural gas and oil made available through the rapid
advancement of resource extraction in the shale regions provides a boost to the
whole economy via increase in disposable income ($1B / $.01 drop in gasoline
price).

The “mature” status of shale natural gas production has reduced gas prices to
the $3.00-$3.50 per MMBtu range over the long term (2016 to 2024), allowing
the petro-chemical and primary metals sector to grow.

Jobs have increased significantly across many sectors of the U.S. economy,
created both directly and indirectly by the increase in production activity of the
natural gas and oil industry (3 million by 2020). . Positive surprises on the
reserves measurements for gas should add to the production capabilities for both
oil and gas.

The information technology boom continues, benefiting the California
economy, and spanning many regions of the U.S.

An increase in automobile sales occurs as pent up demand is released.

The housing industry experiences a strong recovery due to low mortgage rates,
housing price equilibrium, economic recovery, and the baby boomer generation
downsizing their homes.

US households have worked through the debt bubble and consumption is
driving the growth in the US due to increased optimism.

Positive boosts over the near term include growth in the household formulation
rate for age 21 to 35 population cohort, reduced corporate tax rates, and
regulatory role backs.

Risk to growth include the US and Global political risk which may stifle capital
investment.

Labor shortage continues to be concern as unemployment rate hits all time low
in many regions.

Regions with younger populations, educated populations, and which provide
tourism, such as California, have seen faster growth than other regions.
Services and education sectors are growing strong, especially in the California
region.

Tourism, construction, real estate, younger population, and education will drive
the California economy.

In addition, the US economy is growing without help from exports as China, Europe,
Mexico and Canada face weaker economies. Although the economic slow-down in
China has challenged the commodity industries (energy and metals), all major suppliers
will make adjustments and revisit strategies in order to maintain growth in production
and maintain market share. Movement away from price collusion and towards open
competition should maintain health in the commodity industry. There is a new order in

9 From IHS-CERA’s US Markets: An Executive Summary of Regional Economies, Winter 2015, IHS-
CERA Spring Energy Series for 2016.
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the oil industry as suppliers view market share as being more effective than reducing
production to manipulate oil price. Supply cost reduction through innovation and new
allies in supply projects could set lower oil industry prices resulting in strong growth
and benefits to all consumers. The natural gas industry continues to make technology
and drilling strategy enhancements and invest in the infrastructure to bring gas to
markets. Already demand for gas has increased significantly as gas-intensive
manufacturing expands in the US. As supply adjusts to these changes, the demand will
increase as commodity intensive industries benefit from sustained lower prices.

The California economy has maintained strong growth throughout 2013 to 2017,
ranking 10" out of 50 states. California continues to grow faster than the U.S. as a
whole because of growth in technical services, biotech, entertainment and related
services industries, apparel manufacturing, housing construction, transportation,
transportation materials, population growth, venture capital availability, and renewable
product manufacturing. The highly educated work force in combination with venture
capital availability continues to boost economic growth in burgeoning industries for
California. The drought in California has dampened growth to some degree, impacting
the agriculture industry severely. Water availability will have to be managed as
droughts occur, but urban sprawl will continue to challenge water supply even in less
severe drought conditions. In addition, exports have suffered due to the significant
slowdown of the Chinese economy.

Although California has seen loss of population from US citizens leaving California to
work in Texas and other regions of the US with lower tax rates and lower cost of living,
there has been an increase in in-migration of people, young and educated, from all parts
of the world to live in California. These immigrants have brought new venture capital
to California as well. This influx of people and venture capital will also provide a boost
to California economy.

The two figures below indicate employment momentum for regions across the US and
for the Pacific Region states, which includes California. These figures show year over
year growth in the horizontal axis and the last 3 months of growth in the vertical axis.
The diameter of the spheres reflects the relative employment sizes of each of the
regions. Spheres to the upper right hand portion of the graph reflect regions that are not
only growing faster over the last year, but also indicate regions whose growth is
accelerating. Both the Mountain and the Pacific regions show accelerating high growth
in the economies. California economy is also showing accelerating employment growth
over the recent history. This all supports growth in the BVES service area economy.
The growth in California economy will support growth in the Los Angeles Economy
and will therefore support growth in the Big Bear Lake tourism, real estate, and the
early retirement population growth. This in turn supports retail sales growth for BVES.
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Figure S: Employment Growth by Region 3 Month and Year over Year
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Figure 6: Pacific Region Employment Growth Momentum
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2.D.4 Factors Affecting Wholesale Energy Prices

Drought creates a challenge for the power industry in California as the majority of gas
fired generation requires water for cooling. Although water usage is restricted, the
price of water is not yet high enough to fund water supply growth opportunities such as
seawater desalination projects. Water restrictions can dictate power dispatch options
and therefore increase prices as much as $8.00/MWh, according to IHS-CERA.!® A
more favorable solution for the power industry might involve dynamic water pricing
that would then allow generators better dispatch options. The resulting impact would
likely cause only a $2.00/MWh increase in prices. The power industry’s marginal
revenue product for water is estimated by IHS-CERA to be $26,000 per acre-foot
whereas the marginal revenue product for the agriculture industry is $2,000 per acre-
foot. As a result, there is an opportunity for the trading of water rights between the
agriculture and power industries. Either restriction of water usage or water pricing
could create upward pressure on wholesale power prices.

The boom in the natural gas industry in the U.S. will not only allow the country to be
the top producer of natural gas and accelerate growth, but will also allow California to
receive discounted gas prices in the market. The supply boom in the Northeast,
Rockies, Texas, Louisiana, Arkansas, Oklahoma, and Alberta, Canada will “push” gas
toward the West as suppliers compete for markets. The planned northeastern pipeline
expansions will allow more Marcellus shale gas to enter the market, benefiting the
whole US economy. Because gas-fired generation is a major source of electricity for
California, the lower gas prices will put downward pressure on southern California
power prices.

Also providing a boost in near term power supplies will be the increase in supply
availability from Powder River basin coal inventories, which will in turn have a
dampening effect on western market power prices. Renewables will continue to expand
rapidly and provide a boost to power supplies, providing a hedge against reductions in
hydro production due to drought. Gas fired generation will be an important energy asset
to California as renewable energy is intermittent and only gas fired generation can ramp
up quickly to follow load losses due to renewable power interruptions (i.e., cloudy
days). Although stored energy does provide a solution to the intermittency of the solar
load, there are still cost and technology challenges that limit the adaption rate of stored
energy. BVES does see stored energy as a compliment to the renewable energy growth
for the BVES service area and for California. However, gas fired generation will need
to be part of the supply mix for California and for BVES.

Gas prices do face upward price pressure from a need for the traditional dry gas
production basins, which is a more expensive option than the current wet gas, shale gas,
and the associate gas plays. The major gas shale plays more recently face pressures for
pipeline expansions from a cost of construction increase and environmental policy
restrictions. Also the plays are experiencing sweet spot exhaustion. This will reduce the
increase in supply from these plays at current low gas prices and will thus increase the

10 THS-CERA, Water Scarcity: What are the Potential Implications for U.S. Power Plant Economics? Alex Klaessig
and Meg MclIntosh, December 2014.
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market price of natural gas over the next decade. This in turn will increase the dry
production plays in order to make up the supply shortage due to slow down in the
associated gas and the shale plays. Adding to the gas price upward pressures is the
continued rapid increase in LNG exports and US pipeline exports to Mexico. The LNG
export growth adds another dimension to the higher gas prices over the next decade.
The LNG exports in the winter are much higher and therefore support higher prices in
the winter months, which is the prime season for BVES. The key uncertainty will be the
price of oil and the impact it will have on associated gas. Much higher oil prices could
sustain the associated gas play surge in the market and therefore would keep gas prices
below at current low levels.

Another driver of gas demand growth for California markets will be the power demand
sector demand growth resulting from 23 GW of power generation capacity that will be
retired in western power markets by 2020 due to once-through cooling regulations.

Besides gas price increases in the near term, California power market also faces higher
heat rates in the production of electricity from gas fired generation units. The growth in
renewables, as California pushes forward on the Renewable Portfolio Standard
requirement of 50% renewables in the supply mix of power by 2030 does increase the
intermittency of the power supply and does create a ramp up requirement of gas fired
generation as the solar sources of power fade in the waning time period of solar
production. Faster ramp up requirement in the gas fired generation supply requires less
use of less efficient gas fired engines and creates a higher average heat rate in the
California power market. This trend along with higher gas prices will produce higher
power prices for CAISO region and in particular for the SP-15 region, which serves
BVES power needs.

The economic growth and fuel price assumptions used in this IRP forecast are listed in
Table 12 and Figure 7 below.
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Figure 7: Los Angeles Economic Drivers Regional Economic Drivers Indexed to 1990
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Table 12: BVES Economic and Energy Price Index

SP-15
LA Gas S(l))};-s off-
LA . Gross E(‘lual Price Peak Pez.lk
Year Population LA Housmg State Mix of Index Period Pen?d
55-65 Completions Product ]:‘A SO?AL Power Implied
(Leisure) Drivers City Price Heat
Gates Rate
Index
Index
1990 1.00 1.00 1.00 1.00 1.00
1991 1.01 0.56 0.96 0.84 0.97
1992 1.02 0.46 0.96 0.82 0.94
1993 1.03 0.36 0.94 0.78 0.98
1994 1.04 0.51 0.93 0.83 0.89
1995 1.04 0.42 0.96 0.81 0.70
1996 1.05 0.47 1.00 0.84 0.89
1997 1.07 0.56 1.06 0.89 1.03
1998 1.08 0.52 1.14 0.91 0.82
1999 1.10 0.62 1.18 0.97 0.90
2000 1.12 0.67 1.26 1.02 1.49
2001 1.16 0.63 1.25 1.02 2.29
2002 1.23 0.68 1.32 1.07 1.10
2003 1.28 0.75 1.42 1.15 1.78
2004 1.33 0.78 1.50 1.20 2.08
2005 1.38 0.73 1.45 1.19 2.72
2006 1.42 0.74 1.49 1.22 2.33
2007 1.46 0.59 1.45 1.17 2.35
2008 1.51 0.36 1.43 1.10 2.76 1.00
2009 1.57 0.19 1.31 1.02 1.31 0.56 1.00
2010 1.63 0.22 1.34 1.06 1.53 0.58 0.96
2011 1.70 0.35 1.41 1.15 1.46 0.56 0.78
2012 1.74 0.42 1.45 1.20 1.07 0.54 1.12
2013 1.79 0.55 1.49 1.28 1.37 0.69 1.36
2014 1.84 0.63 1.62 1.36 1.62 0.55 1.25
2015 1.88 0.79 1.67 1.45 0.96 0.42 1.48
2016 1.92 0.75 1.73 1.47 0.90 0.29 1.37
2017 1.96 0.72 1.77 1.48 1.05 0.34 1.33
2018 1.99 0.68 1.78 1.48 0.95 0.48 1.43
2019 2.02 0.69 1.81 1.51 0.96 0.45 1.43
2020 2.04 0.68 1.82 1.51 0.98 0.38 1.47
2021 2.06 0.68 1.81 1.52 1.07 0.45 1.51
2022 2.08 0.69 1.81 1.53 1.16 0.50 1.54
2023 2.10 0.68 1.82 1.53 1.27 0.55 1.55
2024 2.11 0.68 1.84 1.54 1.36 0.61 1.61
2025 2.12 0.68 1.85 1.55 1.40 0.65 1.72
2026 2.13 0.67 1.86 1.55 1.42 0.64 1.80
2027 2.14 0.66 1.86 1.55 1.47 0.66 1.85
2028 2.14 0.65 1.88 1.56 1.53 0.69 1.87
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2.D.5 Additional Forecast Factors

In addition to economic growth and lower gas prices, the following factors should
affect retail sales and have been considered in the forecast.

Expansion of the ski resorts’ snowmaking capability enabled by improvements
to the existing substation which will add 1.3 MW to load capacity beginning in
2015 and anticipated substation expansion of 13 MW in winter 2019-2020. This
could increase BVES sales significantly for the A-5 primary rate class.

Impact of continuing California drought conditions on BVES service area
economy, exacerbated by urban sprawl in Southern California, may continue to
dampen sales.

BVES’ Net Metering program, which reimburses customers for their excess
solar output at their applicable retail rate, should continue to grow due to the
extension of the 30% Investment Tax Credit through 2020, and displace BVES
electric sales. Beginning in 2015, Net Metering solar capacity and production
increased due to the launch of the Bear Valley Solar Initiative, which funded a
portion of installation costs. Although the Solar Initiative is no longer funded, it
is projected that up to 12.4% of sales will be displaced by Net Metering activity
by 2028.

Electric Vehicle charging load initiated by EV charging installations funded by
the SCAQMD in the near future, and a utility sponsored program starting the
end of 2019, could add sales initially. Six to eight charging stations could be
installed at locations in the Big Bear Lake Village, ski resorts, and BVES office
by summer of 2019. A pilot project offering TOU incentive rates and
commercial and residential make ready stations for customers have been
requested by BVES to the Commission. This pilot project will aid BVES in
evaluating the success of Transportation Electrification programs and the
willingness of customers to shift their charging times to the daylight hours when
solar production provides power on the BVES grid and the CAISO system. The
level of uncertainty in the use of electric vehicles up in Big Bear Lake has led to
BVES not including the Transportation Electrification load in the IRP forecast.
BVES will review the pilot project results, if approved by the Commission and
will make an assessment of electric vehicle charging load in BVES service area
once the results of the pilot project are evaluated.

2.D.6 Energy Sales Forecast

Figure 8 illustrates the forecasted trend in BVES’ energy sales. The system sales
forecast without supplemental sales to Snow Summit or BBARWA represent the sales
to firm and non-firm classes that result from economic activity , from normal activities,
and assuming normal weather conditions. This projection does take into account the
impacts of efficiency and the roof top solar production by the residential and
commercial customers. This indicates sales growth should be non-existent as efficiency
and customer solar production will erode normal sales growth from BVES. The two
supplemental sales blocks which are likely to occur but require negotiated settlement
agreements are the Snow Summit supplemental sales and the BBARWA sales, which
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could start in November 2019 and January 2020, respectively. These two blocks of
sales reflect a step up in retail sales and not a growth trend in sales. Both Snow Summit
and BBARWA are customers of BVES who have their own generation to support their
energy demands. BVES is proposing replacing the 3 MW substation at the Snow
Summit site with two 10 MW substations. This will allow the supplemental sales to
Snow Summit for snow making activities, and avoid generation from Snow Summits
diesel generation units. BBARWA gas fired generation supply will be replaced with
BVES supply which will include solar production and BVES supply contracts through
CAISO. Both of these initiatives require CPUC approval. BVES is requesting approval
of the added facilities agreement with Snow Summit and will be requesting a special
rate approval for BBARWA and approval of a utility owned 8 MW solar facility on the
property of BBARWA.

Figure 9 reflects total retail sales forecast across the economic and policy scenarios
(Rivalry, Vertigo, and Autonomy) and the weather scenarios (Normal, 25% Colder,
25% Warmer). The base case is the Rivalry case. The scenarios impact energy
consumption and adaption of customer solar production. The uncertainty in the US
economy, government policies, technology adaption, and weather require BVES to
utilize scenarios in making supply decisions.

Figure 10 illustrates retail sales segmented into firm and non-firm sales and the
supplemental sales assumptions. Note that the supplemental sales will be firm for
BBARWA and will be non-firm for Snow Summit.

Figure 11 illustrates solar production by the residential and commercial customers of
BVES. This production displaces the retail sales for BVES. The higher production in
the forecast years is driven by the Federal Investment Tax Credit, the declining cost of
solar panels, the compensation of received power from the customer to BVES, and the
otherwise applicable tariff that applies to the BVES customer with the solar production
facility. The scenarios dictate the magnitude of the solar production adaption by BVES
customers through the cost of panel assumption. The Rivalry is the base case. The
Autonomy reflects open trade and more adaption of solar panel technology, with
increasing productivity of panels. Dampening the solar production forecast is the fact
that BVES has discontinued the solar Net Metering Program with full retail rate
compensation for received power and will be replacing the compensation for received
power with an avoided cost, which reflects a lower compensation rate. The Vertigo
scenario reflects restricted trade, higher cost of panels, and lower productivity of
panels. The result of the scenario analysis is a wide range of retail sales displacement in
the BVES retail sales forecast.
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Figure 8: Total Retail Sales with Supplemental Sales Additions (Rivalry Sales Scenario)
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Figure 9: Retail Sales across Scenarios
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Figure 10: Retail Sales in Detail for Rivalry Scenario
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Figure 11: Solar Production by BVES Customers across Scenarios
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BVES’ energy forecasting methodology in this IRP began by using historic customer
billing data from January 1996 through 2017. Past usage and customer counts were
then used to develop models for residential, commercial, and industrial customer
aggregations. Data were aligned with calendar months corresponding to monthly
weather conditions captured by heating and cooling degree days.!' A set of regression
models was then used to forecast monthly demand and energy for the period 2018
through 2028.!2 This IRP forecast methodology differs from what was used in the past
IRPs in that the model structure included the Statistically Adjusted End Model
framework. End use EIA analysis of Pacific Region, with adjustments for local
saturation rates of appliances, were used as drivers in the forecast of retail sales for the
customer groups. This provided additional variables to the monthly type, weather,
price, and economic drivers. Also the solar production variable was used in the models.
This model framework allows for an explicit determination of efficiency and customer
solar production on retail sales. As a check of the demand and energy forecasts, the
capacity factor was also considered.!® The load research sample data was utilized to
derive hourly load shapes for each of the customer classes which results in an hourly
load forecast based on those load shapes and the retail sales. The retail sales and the
peak load are adjusted to reflect line losses in order to determine energy and load
requirements for the IRP.!*

2.E  Summary Forecast of Demand and Energy

Figure 12 provides a summary of BVES’ annual forecast for demand (peak load, MW,
right axis) and energy requirements (MWh, left axis) across the various scenarios. All
scenarios indicate growth in energy requirements in 2019 and 2020. This is the result of
the sales increase stated in the section above. The energy requirements are losses plus
the retail sales. The peak load does not have a distinguishable difference between the
scenarios. This is because the system peak capacity of 52.4 MW collapses the
difference between the scenarios. The system peak is the sum of 34 MW at Goldhill
transmission line, 5 MW Radford transmission line, 8.4 MW BVPP, and 5 MW stored
energy battery solution.

' Weather data was sourced from NOAA for the Big Bear Lake (station 40741) location.

12 The forecast model for this IRP through 2028 uses real per capita income, real estate activity,
retirement age cohort 55-65, entertainment activity, or transfer payments as economic drivers for some
rate classes. The model also includes California’s relative price of electricity as compared to the US.

13 The capacity factor is the ratio of the electrical energy produced by a generating unit for a period of
time compared to the electrical energy that could have been produced at continuous full power operation
during the same period.

!4 The adjustment factor for line losses is 1.06442. For total losses, the adjustment factor is 1.137119.
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Figure 12: Net Energy Requirements and System Peak Load across Scenarios
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Refer to Figure 13. The composition of the system load under normal weather
conditions is better defined viewing hours that the system load is above certain
thresholds of MWs (10, 15, 20, 25, 30, 35, 40, 45, 50). The chart indicates that all hours
have load above 10 MW. Most hours are above 15 MWs. At all MW thresholds, the
hours increase by 2019 and 2020 due to the incremental load from Snow Summit and
BBARWA as well as the battery duty cycle which would be charging during the
daytime hours to discharge in the late evening time period, adding to BVES peak load
capacity. This increase in hours across the higher MW thresholds indicates more
utilization of capacity in the future. This also indicates that BVES will require a higher
level of annual and seasonal power contract levels to hedge against higher prices end of
2019 into the future.

Figure 14 illustrates the composition of system load under 25% colder weather
scenario. The impacts of the supplemental load and the existing load over the forecast
horizon are more pronounced. This indicates the need for even higher firm power
contract levels for all months. This is what BVES will use to frame the power contracts
for volumes after 2019 because the power price levels will be higher and more volatile
in a colder than normal winter and summer.

Note that although the AS primary load and the Mammoth supplemental sales are

interruptible, the load will have to be served if BVES system load is below capacity.
All but about 5% or less of Mammoth snow making load will likely be interrupted.
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Therefore, BVES must use power contracts to protect BVES customers from
significantly higher prices from serving the incremental load.

Figure 13: Load Composition and System Peak: Normal Weather
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Figure 14: Load Composition and System Peak: 25% Colder Than Normal Temperatures
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Weather also has an impact on firm sales, though mostly in the winter season as
electric-driven heating load is required in the winter because most homes and
commercial establishments have heaters and use electricity for ventilation of central
heating system or space heating. The larger commercial establishments and some

homes have air conditioning for warmer months; therefore, weather drives commercial
sales year round. The summer air conditioning demand is somewhat diminished by the
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cooler nighttime temperatures in the summer. Lighting load is impacted to some degree
by weather as the colder temperatures result in more daytime hours spent indoors,
creating more lighting demand in the winter. Because most homes are not air
conditioned and have heating fueled by gas, there is a wide range between the average
temperature case and the minimum case and the maximum case.

Because a significantly larger portion of sales occur in the winter season between the
Christmas and New Year’s holidays, there is a higher coincidence in the customer class
loads during this period in a colder than normal season which results in a higher peak
load forecast due to sales effect and coincidence factor increase. Also, in general, there
is more of a coincidence between snowmaking and the other classes during a colder
than normal winter season; this can push up peak demand for the BVES system.
Therefore, there is more of a peak demand response due to weather than the energy
sales response due to weather.

In a milder than normal winter and the resulting lower amount of electricity usage for
snowmaking, there is more of a divergence of the peak load patterns between classes.
The peak load for the low case is significantly lower than the high case and the
difference in the peak load is more pronounced than the difference in the energy sales
between the high and low scenarios. The low case weather conditions actually shift the
timing of the system peak load into early January as opposed to late December for the
base case or the high case.

BVES’ wholesale energy requirements, as measured by the meters at the two SCE
receipt points, include retail sales plus SCE distribution feeder losses and BVES system
distribution losses. BVES system losses are approximately 14 percent.'’

Under certain high loading scenarios, BVES may experience capacity deficiency. In
order to mitigate interruption and obtain best-fit, least-cost supply while considering the
loading order, !¢ the following capital investment scenarios are under strong
consideration and BVES is seeking CPUC approval:

e Further invest in an energy efficiency public purpose program which targets
residential lighting in order to reduce load during the critical peak period of 7 to
10 PM during the winter hours.

e Seek CPUC approval for 8 MW Solar single axis tracking system facility on the
Baldwin Lake dry lake bed property (BBARWA) of 60 acres.

e Invest in an electricity storage system of at least 5 MW with 4 hour storage
capability to balance the system load and accommodate more sales given the
same level of capacity.

e Enhance the current import capacity by 1-2 MW at a fraction of the cost of other
supply alternatives would involve reconfiguring BVES’ distribution system by
adding circuits to the Radford line during winter months.

15 Based on a study for BVES using 2009 data. The BVES distribution system includes 4 kV and 34 kV
systems, and the losses cited include both SCE distribution system losses and BVES system losses.
16 See Section 5.C for a more detailed discussion on the loading order in California.
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Further explanations of the possible capital projects and the potential benefits of those
projects are provided in Section 5.E, Possible Capital Projects, in this IRP.

2.F Current and Planned Resources
2.F.1 Background

As a result of a competitive bidding process, in August 2008 BVES entered into a
master power purchase agreement (PPA) with Shell Energy North America (US) L.P.
(Shell) and subsequently executed four separate confirmation agreements for four
distinct products with delivery dates commencing on January 1, 2009. The four
products were annual baseload energy, seasonal baseload energy, a heat rate call option
and resource adequacy (RA) capacity.

The 13 MW annual baseload contract, heat rate call option and resource adequacy
contracts covered the period 2009 through November 2013. The seasonal baseload
contract, supplying S MW in November and 7 MW in December, January and
February, covered 2009 through December 31, 2011.

To replace the above contracts, BVES issued two separate competitive Requests for
Proposals (RFP), one for annual and seasonal baseload and a physical call option and
the other for system RA. After a thorough evaluation of the bids, BVES awarded the
annual baseload and physical call option contracts to EDF Trading North America,
LLC (EDF) while Shell was awarded the contracts for seasonal baseload and the system
RA.

2.F.2 Current Energy Contracts

In December 2014, BVES received the Commission approval of the power purchase
agreements resulting from the RFPs. The contracts for the annual and seasonal
baseload and physical call option began delivering power January 1, 2015 while the RA
contract commenced in March 2015. EDF is the provider of the annual baseload and
physical call option products, while Shell is the provider of the seasonal baseload and
RA. The contracts’ attributes are shown in Table 13.
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Table 13: Current Energy Contracts

Product * Resource Term Capacity Time Dimensions
Type Years MW) (hours/day, days/week)
Annual Baseload CAISO Firm 4 yrs, 11 mo 12 MW 24/7 All months
Energy
i 5 MW No
Seasonal Baseload CAISO Firm 3 yrs v 24/7 All Months
Energy 7 MW Dec-Feb
Physical Call .
; ; i 7 MW winter;
Option with CAISO Firm 3 years winter: 16/7 All Months
$75/MWh Strike Energy 3 MW other
System R Cc()}rflli;flgcribg;c;le 15-31 MW **
ystem Resource )
Adequacy Capacity Combustion 4 yrs, 11 mo depending on 24/7 All Months
Turbine month

*  For all products, delivery point is SP15 EZ Gen Hub in CAISO, as defined in the EEI Master Power Purchase
and Sale Agreement, as amended.
** MW capacity in RA product refers to the combined amount of RA that BVES will purchase.

Because the Commission approval of the Shell and EDF contracts did not occur before
the November 2013 expiration of the previous Shell contract, BVES purchased its
annual and seasonal baseload and RA requirements on a monthly basis by issuing
Requests for Offers (RFO) to various energy supply firms.!” The resulting monthly
transactions were governed by the Western Systems Power Pool (WSPP) Agreement in
effect at the time of the transactions.'® The amount of firm energy and capacity (RA)
BVES purchased on a monthly basis matched the volumes in the contracts that the
CPUC approved in December 2014.

2.F.3 Bear Valley Power Plant (BVPP)

The BVPP became commercially operational on January 1, 2005. The current Permits
to Operate (PTOs), issued on March 26, 2009 in compliance with current air district
rules, limit each engine to 1,000 hours of operation annually.'

The BVPP is currently treated as a distributed generation, or “behind-the-meter”
resource, by the CAISO and is not under a Participating Generator Agreement (PGA).
When operating, the BVPP reduces BVES’ metered peak demand on the CAISO
system, as measured by the SCE meters at the Goldhill receipt point.? Operation of the

17 As noted, the seasonal baseload product expired December 2011.

'8 BVES is a member of the WSPP.

1 The 1,000 hours per engine annual limitation does not include hours BVPP operates due to loss of a
transmission line. The limit can be increased by application to the South Coast Air Quality Management
District (which may take up to one year to process) and under current air district rules, would require
additional CEMS equipment to continuously monitor CO.

20 Operating the BVPP does not affect SCE’s metering at the Harnish receipt point.
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BVPP can be very useful during on-peak periods when power costs may be higher than
the marginal cost of operating the BVPP. Although there are maintenance costs such as
running the BVPP for inspections and maintenance, these costs are not factored into the
decision to run the plant based on economics. Only the marginal costs are considered in
the economic evaluation of resource deployment.

BVES is able to reduce energy costs and increase price certainty by contracting for as
much energy as possible from high capacity factor (baseload) resources and then
meeting additional peaking and intermediate load through the CAISO Day Ahead (DA)
market or the BVPP. If energy prices in the DA market are forecasted to be less than
the cost of production from the BVPP, BVES does not operate the BVPP and instead
purchases energy in the DA market. Otherwise, the BVPP could be utilized to satisfy
demand. Operating in this fashion allows BVES to avoid paying capacity costs for a
low capacity factor resource and also helps BVES reduce its contribution to system
peaks.

2.G Procurement Plan

BVES analyzed the benefit of renewing existing contracts for annual and seasonal
baseload and a physical call option(s) at the current contract volumes once the contracts
expire. The total annual savings from renewing current contracts is potentially
significant. Other options include maintaining the current annual baseload volume,
extending the existing seasonal baseload and physical call option contracts but with
different volumes and differentiating on and off peak load. Another option was to use
shaped annual and seasonal contracts to hedge the volumes over the next 3 years. The
contract volume would vary by hour across the months. This approach was selected as
the optimal procurement strategy because it yields the highest savings and it maintains
a minimal imbalance between demand and supply in daily transactions.

BVES also considered extending contracts beyond 59 months by tying contracts to
specific assets with the goal of reducing contract prices as fuel producers try to hedge
their production returns. Given the uncertainty in the gas market as shale plays mature,
greater efficiency in production and drops in LNG prices, many buyers and producers
wonder how low gas prices will go. As a result, this may be the best time to lock into
contracts longer than 59 months at prices similar to the price bids for the contracts
received from the existing suppliers of the energy products. The element of risk may
incentivize suppliers to price product below the benchmark prices. Although BVES will
pursue 59-month contracts to minimize the risk, there are benefits for “extended range”
products that indicate savings would be multiples of the savings generated from the 59-
month contracts. Only a few very large utilities have pursued these extended term
contracts.

BVES’s proposal to purchase an 8 MW Single Axis tracking solar facility on 60 acres
of land at Baldwin Lake (BBARWA) offers an excellent alternative to the contracts tied
to specific assets and offers a long term hedge on pricing, RA, RECS, a daytime
capacity increase, and a means of reducing emissions for Southern California. This
option uses land which has no other commercial value to BVES service area. With a 5
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MW battery solution, this asset offers all of the above, plus a night time capacity
increase. The capacity increase benefit to BVES customers is the avoided interruption
of sales to the A5 Primary customers which increases revenues and reduces the average
fixed cost for all customers. The 30% Federal Investment Tax Credit available for the
solar and battery solution makes this proposal even more cost effective for customers.

BVES will pursue other local supply options and storage solutions as a hedge for
supply cost, an instrument for increasing capacity, and a means of reducing carbon
emissions as land becomes more available. For the current IRP outlook, the Purchase
Power Contacts for Firm power will be pursued by BVES to supply power through
2024, given the purchase of the 8 MW solar project and a 5 MW/4 hour battery
solution.

BVES developed a benchmark pricing methodology to facilitate approvals by the
CPUC for BVES power contracts. This is a policy tool that provides pre-approved
benchmark prices. If prices in the bids are below the benchmark prices, the product
purchased by the utility would be reviewed by the Commission via an Advice Letter
filing.

In the analysis for determining the benefits of contract volumes and renewals, BVES
discounted the benchmark price based on experience on bidding in the latest
procurement cycle. The discounted price was then applied to analysis as the contract
price. Note that the benefit analysis assumed proposed capital projects, rate programs,
and supplemental sales occur concurrently with the renewed contracts, with the higher
volumes for the annual baseload and existing volumes for the renewal of the other
products. It was determined that the contract renewal and the capital projects and rate
design initiatives complement each other; in other words, the initiatives and the
procurement plan benefit as a whole do not diminish the individual initiatives values.

The contracts, existing and proposed, are listed in Table 14. Note that the evaluation
end date is December 2028, even though contracts would extend beyond 2028.
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Table 14: Existing and Proposed Contracts for BVES

Contract Hours Capacity Duration
‘i‘::ﬁiize 7#24 Hours, All 12 MW Jan 2015 — Nov
. S Months 2019
Price (Existing)
Annual Base
Load Fixed 7*24 Hours, All 16 MW Dec 2019 — Oct
Price (New, Months 2024
option 1)
Annual Base . Shaped:
15322 (FI\II’;S 7 2‘;\411‘1’1‘3;2 All 14,14,13,13,13,13,13.11,11,109,12, | ¢ 22001294_ Oct
e 12,13,14,12,15,17,18,16,16,15,13,15
option 2)
Annual Base
Load Fixed 7*24 Hours, All 16 MW Nov 2024 — Sep
Price (New, Months 2029
option 1)
Annual Base Shaped:
{;ggg (Fl\ll’;f 7*2‘;2‘;‘;? AL 1414.13,13,13,13,13,11,11,109,12, | OV 22002249_ Sep
T 12,13,14,12,15,17,18,16,16,15,13,15
option 2)
Seasonal Base Jan 2015 — Dec
Load (Existing) 7*24 Hours, Nov 5 MW, TMW 2017
Seasonal Base
7*24 Hours, Nov, Jan 2019 — Dec-
Load (New, Dec-Feb 2IMwW 2022
option 1)
Seasonal Base 2019:25,20,27,23 MW
Load (New 7*24 Hours, Jan ,Feb 2020: 23 MW Jan 2019 — Dec-
option 2) ’ ,Nov ,Dec 2021: 23 MW 2022
2022: 23 MW
Seasonal Base Shaped: Jan
Load (New, 7*2‘;/[2‘;113;2 All 24,2525,26,26,26,26,27,28,27,25,22 | Jan 2019-Dec 2022
option 3) 21,21,20,21,24,21,20,22,22,23.25.23
Seasonal Base 724 Hours, All | 22,22,22,23 52 azp6eg:6er7b 22,20,19,18
Load (New, Months 18.15.15.15.13.14.16,17.2020.22 23 | Jan 2019-Dec 2022
option 3)
Seasonal Base Shaped: Nov
Load (New, 7*2‘1\413)2;1122 AL 50.20,22,22.23.23.24.24.22,18.18,15, | Jan 2019-Dec 2022
option 3) 14,13,14,15,16,16,15,16,16,16,18,20
Seasonal Base " Shaped: Dec
Load (New, 7 212‘:&‘122 AL 94252526262626.27,252423.22 | Jan 2019-Dec 2022
option 3) 21,21,22,232421,20,22,22,23,25,23
Seasonal Base
7*24 Hours, Nov, Jan 2023 — Dec-
Load (New, Dec-Feb 2IMW 2026
option 1)
Seasonal Base 2019: 25,20,27,23 MW
Load (New 7*24 Hours, Jan ,Feb 2020: 23 MW Jan 2023 — Dec-
option 2) ’ ,Nov ,Dec 2021: 23 MW 2026
2022:23 MW
Seasonal Base Shaped: Jan

Load (New,
option 3)

7*24 Hours, All
Months

24,25,25,26,26,26,26,27,28,27,25,22
,21,21,20,21,24,21,20,22,22,23,25,23

Jan 2023-Dec 2026
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Seasonal Base

7*24 Hours, All

Shaped: Feb
22,22,22.23,25,26,26,27,22,20,19,18,

Load (New, Months 18.15.15.15,13,14,16,17,20,0,22,23 | Jan 2023-Dec 2026
option 3)

Seasonal Base % Shaped: Nov

Load (New, 7 2‘;\/111(1)11;2 Al 5020,22,22.23.23,24.24.22,18,18,15, | Jan 2023-Dec 2026
option 3) 14,13,14,15,16,16,15,16,16,16,18,20

Seasonal Base % Shaped: Dec

Load (New, 7 2‘;\/111(1)11;2 Al 942525262626.26.27.2524.23.22 | Tan 2023-Dec 2026
option 3) 21,21,22,23,24,21,20,22,22,23,25,23

Seasonal Base

7*24 Hours, Nov, Jan 2027 — Dec-

Load (New, Dec-Feb 2 MW 2030
option 1)

Seasonal Base 2019: 25,20,27,23 MW

Load (New 7*24 Hours, Jan ,Feb 2020: 23 MW Jan 2027 — Dec-

tion 2) ’ ,Nov ,Dec 2021: 23 MW 2030

opto 2022: 23 MW

Seasonal Base " Shaped: Jan

Load (New, 7 2‘;2?;‘122 AL 942525.26.262626.27,28.27.25.22 | Tan 2027-Dec 2030
option 3) 21,21,20,21,24,21,20,22,22,23,25.23

Seasonal Base Shaped: Feb

7%24 Hours, All | 22,22,22,23,25,26,26,27,22,20,19,18,
Lg;ggg;v Months 18,15,15,15,13,14,16,17,20,20,22,23 | Jan 2027-Dec 2030

Seasonal Base

7*24 Hours, All

Shaped: Nov

Load (New, | lours 20,20,22,22,23,23,24,24,22,18,18,15, | Jan 2027-Dec 2030
option 3) 14,13,14,15,16,16,15,16,16,16,18,20
Seasonal Base " Shaped: Dec
Load (New, 7 2‘1\4}(1)‘;‘3122 Al 942525262626.26.27,25.24.23.22 | Jan 2027-Dec 2030
option 3) 21.21.22.03.24.21.2022.22.23.25.23

2.H Summary and Conclusions

An updated analysis of BVES’ load for this IRP suggests that the current economic
conditions and other factors will maintain BVES’ loads despite the residential and
commercial solar production and the increases in efficiency impact. The BBARWA and
Snow Summit supplemental sales will step up load significantly. The U.S. economy
has grown moderately through 2018. Growth factors include near low price
environment for natural gas and oil, low prices for commodities in general created by
the Tax Cut and Jobs Act in 2017, infrastructure expansions across the country creating
job increases, housing recovery, consumer debt reduction, and pent up consumer
demand. In addition to macroeconomic growth, the California region will outpace the
US economy because of strong population growth, a younger population, an average
education level of the labor force, the attraction of milder weather and geographic
wonders, a robust growth in housing construction, and the availability of venture
capital. BVES regional economic activity growth is driven by expansion in the
entertainment and real estate markets for Los Angeles, economic development which
attracts new industry into the area. Potential demand from electric vehicles will be
studied with the approval of the transportation electrification pilot project which will
support connection of charging stations to the grid and create a Time of Use incentive
rate for car charging.
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This IRP represents a conservative assessment of load growth. If Distributed
Generation does not grow as robustly as anticipated, BVES firm load would grow
anywhere between a slight growth rate to moderate growth rate. BVES will continue to
monitor the continued adoption of customer Distributed Generation and moderate its
forecasts accordingly.

The two uncertainties for load growth are the Snow Summit and the BBARWA
expansions. The load profiles and the amount of retail sales are estimated based on
discussions with the two customers and review of the historic usage patterns. BVES
used the usage patterns of the Bear Mountain snow making load from 2004 to 2017 to
determine likely patterns for snow making for the new supplemental load from Snow
Summit ski resort, currently served by Snow Summit’s in-house diesel generated
power. BBARWA has supplied all of their load through their in-house gas fired
generation since 2004. BVES proposal for supplemental sales to BBARWA will be tied
to an incentive rate for BBARWA in exchange for use of 60 acres of land for the 8§ MW
Solar project. The supplemental load that BVES will serve from BBARWA was
estimated based on the usage patterns established in 2000 to 2002 when all of the load
was served by BVES. BVES is assuming all of the load will return as confirmed by
BBARWA. The magnitude of the increase in sales from these two customers could be
as high as 20,000 MWh in 2020 out of 135,000 MWh total retail sales without the
supplemental sales. This is a 14.8 % increase in BVES sales in 2020 created by these
supplemental sales. This has a significant influence on the contract hedging plan for
2020 to 2028. This will also benefit all customers as the incremental sales will
contribute revenues towards fixed capital and contract costs; thereby reducing future
rates for all customers. Although these expansions are highly likely to occur, there are
still contracts pending and CPUC approval required before these sales come to fruition.

Another uncertainty is the 8.0 MW BVES Solar project on BBARWA property. This
solar project will provide local supply of power and will save on transmission,
Resource Adequacy, Renewable Energy Credits expenses, and reduce carbon emissions
for Southern California. This project will also reduce interruptions on supply to Snow
Summit for snow making and will therefore increase retail sales for BVES. The result
of these impacts will be reduced cost of supply for BVES customers. This project is
highly likely but it is pending contract and CPUC approval.

Another uncertainly is the 5 MW battery storage project, optimized for 4 hour
discharge capability. This would provide supply cost savings; reduce Resource
Adequacy requirements, and reduce transmission capacity charges through load
shaping. The battery can also provide voltage support. [f BVES co-commissions this
facility with the BVES solar project, there would be 26% to 30% Investment Tax
Credit. All of these factors reduce the cost of supply for customers. The charge and
discharge of the battery would increase the daytime load and decrease the nighttime
load. The IRP assumes the battery will be in operation by 2020. The battery duty cycle
will shift 14,600 MWh a year, which 1s 9.4% of retail sales in 2020. This project is still
pending BVES executive approval and CPUC approval. Although not certain, this
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project is likely to occur given the wide load swings in the BVES load and the fact that
in a tourist community, the battery offers the best solution to load management.

Capacity constraints limit total peak load for the non-firm customer class; but even in
extreme weather scenarios where capacity limits are approached, the duration of the
peak load(s) is very short-lived. Options for managing peak loads effectively include
Demand Side Management programs such as interruptible tariff schedules, time-of-use
rates, and water heater and spa cycling. These measures can shift load usage by a few
hours and even minutes to achieve the resource balance needed during peak hours.
Because of the fact that most residential and commercial activity is driven by visitors to
Bear Valley Electric Service area who are not permeant residents of BVES service area;
BVES is pursuing the energy storage applications to meet peak load requirements or a
combination thereof. Solar production in the daytime with energy storage solution can
provide the capacity constraint relief to the service area.

Still, BVES’ annual retail sales remain below the all-time sales achieved in 2006.
Energy sales declined in 2007 and continued to decline significantly through 2010.
While the national economic recession was partially the cause, the decline in real estate
values had a major effect on the growth of the Big Bear economy and local activity.
With the recovery in the economy and real estate more pronounced in 2012 and
continuing through 2015, BVES sales have increased from the 2010 levels. In 2015,
BVES sales were 2.0% short of the peak sales in 2006 while 10.3% higher than the low
point set in 2010. From 2016 to 2017, milder weather, efficiency, a lower amount of
snow making in 2016 compared to 2015, and a significant increase in solar production
from BVES customers have displaced enough sales to result in a downturn in total
retail sales.

There is still a significant amount of commercial and residential developed property
available for occupation to accommodate growth in residential and commercial activity
driven from growth in demand from the Los Angeles economy. Until underutilized
rental property and commercial real estate is absorbed by the local economy, there will
always be an attraction to investment in BVES’ service area. The high cost of real
estate in California has attracted real estate investment away from the coastal areas
towards the Inland Empire. This will also boost investment into the BVES service area.

Although there will be downward pressure on wholesale power prices in Southern
California, prices for SP15 are expected to increase moderately due to a variety of
reasons, including economic growth in California, the 50% RPS requirement for energy
resources by 2030, the carbon allowance pressures in the WECC region on electric
prices, the eventual recovery of the world market stimulating growth in oil and gas
prices, and challenges from managing the influx of intermittent resources. A review of
the forward market prices relative to the spot market forecasts provided by IHS-CERA
indicate that fixed price contracts may likely be bid at a price significantly discounted
from the forward spot market view provided by IHS-CERA. All of the above indicators
were considered in the testing of the benefits of fixed price contracts. The conclusion
from the resource planning analysis indicates that BVES should continue to hedge a
significant portion of energy requirements price through fixed price contracts.
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BVES’ current energy contracts stem from power purchase agreements approved by the
CPUC in December 2014. The contracts for the annual and seasonal baseload and
physical call option began delivering power January 1, 2015 while the RA contract
commenced in March 2015. EDF is the provider of the annual baseload and physical
call option products, while Shell is the provider of the seasonal baseload and RA. At
this point the seasonal firm power contracts and the call options have expired. The
contracts remaining are the annual contract to expire November 2019 and the RA
contract to expire in January, 2020.

Planning for contract renewals, BVES has solicited bids for seasonal and annual firm
purchase power. The volumes were changed from the previous and existing contracts
because of the planned supplemental sales to BBARWA and Snow Summit, the § MW
single axis tracker facility, and the 5 MW battery storage with a 4 hour duration. BVES
requested annual firm contracts which remain fixed for the duration of the contract and
which vary across the years. BVES also requested shaped contracts which vary in
volume by hour, but remain fixed within the months. The annual contracts would be for
59 months and the seasonal contract would be for 36 months. BVES received eight bids
from energy suppliers. BVES is in the process of selecting finalists for the products
and will be filing with the CPUC on the seasonal and annual firm energy contracts.
BVES intends to solicit requests for bids for a reduced volume of Resource Adequacy
for 59 months in 2020. The reduced volumes in the request for proposals are the result
of the planned 8 MW Solar and 5 MW battery solutions in 2020. The call options will
not be pursued as the firm contracts with the battery solution would provide a more
effective solution for hedging the price risk for projected hourly loads.
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3. Renewable Resources

3.A Background of the Renewable Portfolio Standard (RPS)

Established in 2002 under Senate Bill 1078, accelerated in 2006 under Senate Bill 107
and expanded in 2011 under Senate Bill 2, California's Renewables Portfolio Standard
(RPS) is one of the most ambitious renewable energy standards in the country. The RPS
program requires investor-owned utilities, electric service providers, and community
choice aggregators to increase procurement from eligible renewable energy resources to
33% of total procurement by 2020.

In January 2015, Governor Brown called on lawmakers to increase the RPS target to
50% by 2030 and in October 2015 he signed into law Senate Bill 350. SB 350
increases the RPS requirement to 50% by 2030 and also requires the CPUC to focus
energy procurement decisions on reducing greenhouse gas (GHG) emissions to 1990
levels by 2020 and to 40 percent of 1990 levels by 2030, doubling energy efficiency,
and promoting transportation electrification.

3.B. BVES and the RPS

In late 2011, D.11-12-052 defined and implemented portfolio content categories
(“PCCs”). Most retail sellers subject to the RPS must procure certain quantities from
each of the PCCs. The PCCs, in brief summary, consist of:

1. Generation facilities that have their first point of interconnection to the Western
Electricity Coordinating Council transmission grid within the metered
boundaries of a California balancing authority area (PCC 1);?!

2. Generation from a facility that is firmed and shaped with substitute electricity
scheduled into a California balancing authority within the same calendar year as
the generation from the facility eligible for the California renewables portfolio
standard, and that the substitute electricity provides incremental electricity
(PCC 2); and

3. Other products like unbundled RECs that do not apply to the first two categories
(PCC 3).

Of importance, D.11-12-052 confirmed that BVES may satisfy its RPS obligations
without regard to the PCC limitations to which other retail sellers must adhere. Since
BVES is exempt from following the product content categories, it intends to comply
with the majority of its RPS requirements with unbundled REC:s (i.e. PCC 3), which is
the least expensive option of the RPS-eligible products.

In June 2012, BVES issued an RFP for RECs that sought pre-2011 volumes in addition
to its then-current and future compliance period needs. After identifying a successful

21 Procurement claims from contract/ownership agreements executed before June 1, 2010, or January 13,
2011 for ESPs, are not subject to the PCC classifications established in D.11-12-052. For the purposes of
RPS compliance, any eligible RPS REC:s that are not subject to PCC 1, 2, or 3 will be placed in their own
classification, referred to as PCC 0.
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bidder, BVES began negotiations for a long-term contract for unbundled RECs. In

February 2013, GSWC on behalf of BVES filed Advice Letter 277-E with respect to its
ten-year RPS agreement for the purchase of RECs from Iberdrola Renewables, LLC
(now called “Avangrid Renewables, LLC, or “Avangrid”). CPUC Resolution E-4604,
issued in July 2013, approved the ten year contract. The volumes in the ten-year REC

contract were originally forecasted to fulfill all of BVES’ RPS obligations through
2023.22 The updated retail sales forecast now projects full RPS compliance through
2021 , without BVES 8 MW solar facility, and through 2023 with the BVES solar

facility output . See Table 15 for more details on contract volumes, RPS obligations,
and forecasted length and shortfalls.

Table 15: BVES RPS Position Using 2018 IRP Sales Forecast

Year

RPS Position Using 2018 IRP Sales Forecast -- 50% by 2030

2016

2017

2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

Retail Sales

133,873

130,299

135,730

144,741

155,605

154,257

153,317

152,861

152,953

152,626

152,108

151,640

151,189

RPS %

25.00%

27.00%

29.00%

31.00%

33.00%

34.40%

35.80%

37.20%

40.00%

41.67%

43.33%

45.00%

46.67%

BVES' RPS Obligati

33,468

35,181

39,362

44,870

51,350

53,065

54,887

56,864

61,181

63,594

65,913

68,238

70,555

Annual RECs (Base +
Option RECs)

38,865

42,425

45,444

48,455

51,661

51,640

51,594

51,617

Length/(Shortfall)

5,397

7,244

6,082

3,585

311

(1,425)

(3,293)

(5,247)

(61,181)

(63,594)

(65,913)

(68,238)

(70,555)

Solar Facility Production
Length/(Shortfall)
Note:

19,769

19,631

19,493

19,357

19,221

19,087

18,953

18,820

18,689

20,080 |

18,206 |

16,200 |

14,110 [ (41,960)]

(44,507)]

(46,960)]

(49,418)]

(51,866)

The REC volumes in the contract with Avangrid were based on the 33% by 2020 RPS law. This table shows the annual
RPS% increments proposed by the CPUC under the new 50% by 2030 law.
Solar facility production can offset RECS one for one.

As previously discussed, BVES is planning to develop a 8 MW (DC) solar generation
facility at the Baldwin Lake land owned by BBARWA and within the BVES territory.
The 8 MW (AC) facility should produce approximately 19,769 MWh per year of RPS-

eligible energy the first year with a 0.7% annual degradation rate over the next 25

years. Even with this solar generation project, BVES will likely still need to purchase

additional RECs or other RPS-eligible products if forecasted sales come to fruition.

Procurement targets for the intervening years within a compliance period are not
enforceable; rather, the targets determine the overall procurement requirement for that

compliance period. As such, BVES must acquire and retire a sufficient amount of

REC:s prior to the end of Compliance Period III, which is December 31, 2020, to
remain RPS compliant and is confident it will do so.

4. Net Energy Metering (NEM)

4.A Background of Net Energy Metering (NEM) Legislation

In 1995, California was one of the first states to formally adopt net energy metering
(net metering or NEM) for wind and solar systems. Simply stated, net metering allows

22 Under the previous 33% by 2020 RPS, there were three compliance periods: 2011-2013,2014-2016
and 2017-2020.Newly required increments to reach 50% by 2030 are used for the analysis through the
Avangrid contract end date of 2023.
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customers to use renewable resources (e.g., solar panels) to generate electricity and
offset their consumption with their own power production. NEM is a tariff billing
design that promotes the installation of onsite renewable generation by providing a bill
credit for excess generation that is received by the electric grid when it is not serving
onsite load. On a monthly basis, bill credits for excess generation are applied to a
customer's bill at the full retail rate the customer would have paid for energy
consumption. The full retail rate includes generation, distribution and transmission
costs. At the end of a customer's 12-month billing period, any balance of surplus
electricity is trued-up at a separate value called the net surplus compensation (NSC)
rate, which is based on a 12-month rolling average of the wholesale market rate for
electricity (approximately $.03-$.05 per kWh).

As noted above, a NEM customer is credited the full retail rate for excess energy put on
BVES' distribution system. As a result of this state-mandated billing structure, BVES,
like any utility that offers full-retail-rate NEM, does not collect the planned-for revenue
needed to recoup its fixed and pass-through costs. While the NEM obligations of
CPUC-regulated IOUs are capped at five percent of the utility's non-coincident peak
demand across all customer segments, how the "missing" revenue is recovered has
created some level of controversy in the industry. Some believe that non-NEM
customers essentially subsidize NEM customers while others believe utilities are
simply clinging to an outdated business model.

To address the issues surrounding the future of NEM and to continue support for
distributed renewable resources, the CPUC in July 2014 adopted Rulemaking (R.)14-
07-00. The NEM 2.0 proceeding currently applies only to the large IOUs because they
are already at or near their respective NEM caps.?

In January 2016, the CPUC issued Decision (D.) 16-01-044 that adopted a NEM
successor tariff. While the CPUC describes the decision as making adjustments to
align the costs of NEM successor customers more closely with those of non-NEM
customers, many parties, including the Big Three IOUs in California, strongly disagree.
In March of 2016, the Big Three simultaneously requested that the CPUC vacate or
modify their decision. The main issue for opponents of the January decision is the full
retail rate credit provided to NEM customers unfairly penalizes customers without net
metering. Non-NEM customers account for about 95% of all customers. BVES is not
a party to the rulemaking but is monitoring it closely so that it can determine how to
best navigate its NEM program. On October 12, 2016 BVES reached its NEM cap of
3.3 MW and filed an advice letter 325 E requesting permission from the CPUC to close
the NEM. On November 30th, 2017, permission was granted by Edward Randolph,
Director of Energy Division of the CPUC, for BVES to close the NEM. BVES has
closed the NEM program as of January 1, 2018; however, did allow customers in the
queue to complete NEM program installations until February 15, 2018. BVES is
considering implementing a renewable DG tariff rate as its own "successor" tariff. The

23 The California Solar Initiative, the rebate program upon which BVES’ solar program was based and
which was authorized only for the large IOUs, began in 2007. As a result, the large IOUs have or could
meet the NEM cap sooner than BVES.
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goal will be to achieve an equitable rate design for renewable DG customers
customized to BVES rate design issues and meter technology capabilities.

BVES will continue to evaluate all costs and benefits of net metering and may seek to
revise rates for future customers entering the program.

4.B Impact of Net Energy Metering (NEM) on BVES Sales

As of February 21, 2018, BVES has 445 customers on the NEM rate (24 commercial
and 428 residential). Installed capacity through this date was 3.4 MW, with a
staggering 1.4 MW installed in 2015, 0.9 MW in 2016, and 0.5 MW in 2017. The vast
majority of BVES NEM customers are solar. The significant spike in the number of
interconnected solar installations can be attributed to a dramatic decrease in the price of
solar panels and the January 2015 launch of the Bear Valley Solar Initiative (BVSI).>*

NEM annual energy production has increased from an estimated 714,000 kWh in 2013
to 1,028,000 kWh in 2014 (a 44 % annual increase) to 2,255,344 kWh in 2015 (a 119%
annual increase), 4,798,987 kWh in 2016 (115% annual increase), 6,056,180 kWh in
2017 (a 26% annual increase).

The largest risk to BVES retail sales growth and the biggest challenge to managing the
system load requirement is the growth in net energy metering (NEM) customers. NEM
and/or solar distributed generation (solar DG) annual energy production is projected to
be 8,038,755 kWh in 2018, 9,528,610 kWh in 2019, 10,922,518 kWh in 2020,
12,329,949 kWh in 2021, and 13,604,072 kWh in 2022, reaching 15,756,186 kWh by
2024. This corresponds with solar DG capacity of 4.2 MW in 2018, 4.9 MW in 2019,
5.7 MW in 2020, 6.4 MW in 2021, and 7.1 MW in 2022, reaching 8.2 MW by 2024.
The historic growth is driven by the savings opportunity that exists under the current
Net Metering Tariff versus the current BVES standard retail rates, the current 30%
Federal Investment Tax Credit (ITC) for residential and commercial solar projects, and
the reduced cost of solar installation. Future growth will be driven by the current 30%
Federal Investment Tax Credit (ITC) for residential and commercial solar projects, and
the reduced cost of solar installation, and the high retail rates at BVES. The current
production forecast reflects BVES NEM customers achieving 33% of the potential load
by 2024, of all customers who could achieve full payback of the solar production
investment within 5 years or less.

A review of all the accounts of the residential and commercial customers who are not
on the Net Metering program — what they pay currently versus what they would pay
under the net metering program — yields the estimated savings and the payback period
for each individual customer were they to install a solar PV system in their home under
the current NEM rates. The total kWh energy consumption of potential Net Metering

24 The Bear Valley Solar Initiative (BVSI) is a CPUC-approved program that pays rebates to residential
customers who install qualified solar systems. The BVSI applies only to residential customers, though
any customer class may install solar or wind under BVES’ NEM tariff. 2015 installed capacity includes
residential, commercial, government and school installations.

BVES Integrated Resource Plan for 2018 to 2028 61



customers with a payback less than 5 years was 46,139,277 kWh per year. It is very
likely that up to 33% of the potential Net Metering Customers (Distributed Generation
Renewables) could decide to install a solar system and subscribe to the Distributed
Generation Renewables program, and displace up to 15,756,186 kWh of BVES annual
sales by 2024. By 2028 Distributed Generation Renewables and Net Metering could
displace up to 18,699,333 kWh of annual sales. See Figure 15 below.

Already the Bear Valley Solar Initiative program (BVSI), where BVES pays rebates for
installed residential solar capacity to the customer, is completed as the CPUC-approved
incentive funds have been exhausted. The popularity of solar distributed generation
will continue. However, the future rate structure of distributed renewable generation
given the legislatively mandated threshold of NEM subscriptions has reached 5% of the
sum of non-coincident peak demand of all customer classes (3.3 MW based on 66 MW
of combined non-coincident peak demand) will not likely include the full retail rate
compensation under the current NEM rate for new distributed generation customers.
All existing NEM customers will remain on existing NEM tariff for 20 years after they
subscribed on the NEM tariff. A future solar or renewable DG tariff may better reflect
the cost of service for solar generation customers and will ideally guarantee full
recovery of these costs given the anticipated DG production profiles. This will avoid
the non-NEM customers subsidizing the NEM customers, a more equitable option for
future renewable DG.

Net Metering load has rapidly increased within the BVES service area, displacing retail
sales. Analyzing the production capacity of NEM customers over time from a time
series approach was not enough to fully capture the potential penetration of NEM
production displacing retail sales. Times series analysis of the NEM customer capacity
over time has underestimated the impact of NEM capacity enrollment. BVES also
performed a payback period analysis of solar NEM program on all customers not
participating in the Net Metering solar program in order to determine those customers
most likely to strongly consider solar net metering (those with a payback of less than 5
years). Taken into account were the current underlying retail rates, the current NEM
rate structure), the Federal ITC program, the cost of solar panel installation, and
individual usage patterns of the customers. This set the potential for maximum
enrollment into the NEM program. Also a time series analysis of the capacity
enrollment of the NEM customers resulted in an alternative NEM enrollment forecast.
The high NEM enrollment case has annual solar energy production amount equal to 1/3
of the potential NEM customer amount by 2024. A forecast of hourly load for NEM
customers (displaced retail sales load) was applied to the electric consumption forecast
to derive the retail sales forecast. Alternative forecasts of NEM production was used to
derive the alternative forecasts for retail sales.

Although BVES uses the conservative forecast with a high penetration of Net
Metering/DG production in the BVES supply mix (15,756,186 KWh by 2024), other
scenarios were considered for planning purposes. These include a higher penetration of
solar generation capacity given a lower cost of panels (Autonomous Scenario) and a
lower penetration of solar generation capacity given a higher cost of panels (Vertigo
Scenario). See figure 16 below. BVES used each of these three forecast scenarios as
input into the retail sales forecast analysis.
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Figure 15: Residential and Commercial Customer Owned Solar Generation Capacity and
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Figure 16: Residential and Commercial Customer Owned Solar Production by Scenario
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5. Other Factors Affecting Resource Procurement
5.A  CAISO Wholesale Market

The CAISO’s Market Redesign and Technology Upgrade (MRTU) Tariff has been in
operation since April 1, 2009. From BVES’ perspective, it appears that the market has
performed as intended. Given that MRTU enacted a complete overhaul of California’s
system of wholesale power delivery as a result of the California energy crisis in 2001, it

has required occasional fine-tuning, as originally communicated to market participants
by the CAISO.

To monitor the efficiency and effectiveness of ancillary services, congestion
management and real-time (RT) spot markets, the CAISO maintains a Department of
Market Monitoring (DMM). Another key charge of the DMM is to ensure that no
participant can take unfair advantage of the rules or procedures or concentrate market
power and inhibit competition. Once per year, the DMM publishes its “Annual Report
on Market Issues and Performance” (Annual Report).> Section 5.A discusses the key
points relevant to BVES contained in the 2017 Annual Report.

Key Items in the 2017 Report

See figure 17. The market prices rose over the 2016 to 2017 period. Congestion,
Resource Adequacy flex capacity failures, and Aliso Canyon and gas transmission
disruptions contributed to the price spikes and higher average prices. Hedging of
BVES system energy requirements for BVES is crucial during the forecast years from
2018 to 2028.

e Average 15-minute system market prices continued to increase in October to
almost $47/MWh, but then decreased in November and December. In October,
average 15-minute market prices were higher than day-ahead and 5-minute
market prices by about $4/MWh and $9/MWh, respectively. Prices in the 15-
minute market were above $750/MWh during almost 1 percent of intervals in
October.

e High 15-minute prices during October were concentrated between hours ending
18 and 20, when net load was highest. Many of these high prices occurred in
intervals when the supply of ramping capability bid into the market was fully
utilized and the power balance constraint was relaxed. Even when the load bias
limiter was triggered, prices were often set by bids greater than $900/MWh.

¢ During the fourth quarter of 2017, auction revenues for congestion revenue
rights were $61 million less than congestion payments made to non-load-
serving entities purchasing these rights. This increased the total 2017 ratepayer
losses in the congestion revenue rights auction to about $101 million. Losses in

25 For the full text of the Annual Report, see
http://www.caiso.com/Documents/2017AnnualReport Marketlssues Performance.pdf
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the fourth quarter represent $0.25 in auction revenues paid to transmission
ratepayers for every dollar paid out to auctioned rights holders.

e In the fourth quarter, gas price adders used in calculating bid caps for units in
the areas affected by Aliso Canyon gas storage limitations were active in the
market for a few days in October and almost the entire month of December.
DMM estimates that activation of the gas price adders in 2017 resulted in over
$5 million in additional uplift payments to resources using these adders.
Approximately $1 million of these payments was accrued in December during
Southern California wildfires.

e Portland General Electric became a participant in the energy imbalance market
on October 1. Prices in Portland General Electric were often lower than prices
in the ISO because of limited transmission from PacifiCorp West and Portland
General Electric to the ISO.

e The ISO made annual capacity procurement designations for 2018 in response
to sub-area deficiencies in the resource adequacy showings of load-serving
entities. Designations were made for three resources for more than 500 MW of
capacity in the San Diego Gas and Electric area and more than 500 MW of
capacity in the Pacific Gas and Electric area. Estimated costs for these
designations are about $80 million. The ISO also procured the Metcalf resource
(593 MW) through a reliability must-run procurement for 2018. This resource
has a fixed revenue requirement of about $72 million.

e There was significant north-to-south congestion in the day-ahead market during
the quarter, primarily the result of planned outages in Southern California. This
congestion increased day-ahead prices in Southern California by about $2/MWh
and decreased prices in Northern California by about the same amount.

e Outages in Southern California also caused congestion in the 15-minute market.
Congestion increased prices in the San Diego Gas and Electric area by about
$4/MWh and in the Southern California Edison area by about $3/MWh, but had
little impact on Pacific Gas and Electric area prices.

e Total payments to generators for flexible ramping capacity decreased during the
fourth quarter to about $3 million, compared to about $5 million during the
previous quarter. This is the lowest amount of quarterly payment since the
flexible ramping product was implemented in 2016. This was in part driven by
adequate system availability in most intervals resulting in $0/MWh prices.

e Prices in PacifiCorp East, NV Energy and Arizona Public Service were often
similar to each other and the ISO because of large transfer capacities and little
congestion. However, there was some price separation between these areas,
particularly during hours ending 17 through 21. This was often the result when
one or more of these areas failed their flexible ramping sufficiency test or an
area’s export limits bound when prices in the surrounding balancing areas were
high.

e Balancing areas failed the flexible ramping sufficiency test relatively
infrequently during the fourth quarter, during less than 3 percent of hours, for
each area and direction. NV Energy failed the upward sufficiency test less
frequently during only about 2 percent of hours during the quarter, compared to
about 5 percent of hours in the previous quarter.

BVES Integrated Resource Plan for 2018 to 2028 65



Figure 17: CAISO Market Price Performance 2016 and 2017
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5.B  Resource Adequacy

The CPUC adopted a Resource Adequacy (RA) policy framework in 2004. In June
2013, the CPUC modified the RA program by adoption of a flexible capacity
requirement. Each LSE will now show flexible resources for each month of the
compliance year.?® The RA program works in conjunction with regulatory requirements
and processes adopted by the CPUC, CAISO and other regulatory authorities.

Section 40 of the CAISO Tariff further defines the RA program and standardizes the
obligations placed on generation units used to meet resource adequacy requirements
and facilitates bilateral contracting between load-serving entities and generators. The
CAISO and the CPUC continue to work with stakeholders to standardize RA
requirements for demand response programs.

5.B.1 Current State of RA Requirements for BVES

The purpose of the CPUC’s Resource Adequacy program is to provide sufficient
resources to the CAISO and appropriate incentives for new resources. In 2004, the
CPUC adopted an RA policy framework (PU Code section 380) to ensure the reliability
of electric service in California. The CPUC established RA obligations applicable to all
Load Serving Entities (LSEs) within the CPUC’s jurisdiction, including investor owned
utilities (IOUs). The CPUC has postponed a final decision on RAR requirements for
BVES and other small and multi-jurisdictional utilities (SMJUs). The CPUC’s decision
D.10-06-018 on June 3, 2010 and R.11-10-023 again deferred this issue.?’

Until such time as the CPUC provides a decision specifying RA requirements for
BVES, BVES will continue to comply with the CAISO Tariff applicable to LSEs and
submit its RA filings to the CAISO through its Schedule Coordinator. Substantively,
BVES secures RA-eligible capacity under the CAISO Tariff that is similar to the CPUC
RA program. BVES also complies with data requests from the California Energy
Commission regarding load forecasts and historical loads consistent with the RA
information requirements and processing applicable to the larger CPUC-jurisdictional
entities.

In October 2014, the Commission opened R.14-10-010 to continue the CPUC’s
oversight of the program and consider refinements to the program. More recently, in
late 2015, the Commission held a pre-hearing conference (PHC) to address the scope
and schedule of the proceeding moving forward. It also indicated in the PHC
announcement that the Commission was contemplating proposals on various topics,
including RA obligations for small and multijurisdictional load serving entities. As
such, BVES is closely monitoring the proceeding.

26 D.13-06-024, Decision Adopting Local Procurement Obligations for 2014, a Flexible Capacity
Framework, and Further Refining the Resource Adequacy Program.

27D.10-06-018, page 3, states: “Track 3 of Phase 2 was established to address resource adequacy
obligations for small and multi-jurisdictional load-serving entities that are not currently subject to the
resource adequacy program. We find that it is appropriate to close this proceeding and resolve the Track
3 issues in a more appropriate proceeding.” The new proceeding is R.11-10-023.
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5.B.2 Background of BVES RA Proceedings

When the CAISO filed with FERC for approval of pre-MRTU tariff changes to
implement the CPUC’s RA program, BVES filed a protest at FERC to which the
CAISO agreed that the CPUC had not yet established an RA program for BVES. FERC
then ruled that the CAISO should treat all entities the same and should, therefore,
impose an Interim Reliability Requirements Program (IRRP) for BVES under the
CAISO tariff.?® In a subsequent order, FERC provided a means to identify such a
program until the CPUC developed an RA program for SMJUs.?” The CPUC placed
BVES issues in Phase II Track 3 of its 2009 RA proceeding, but that phase was
ultimately deferred and the proceeding closed. The CPUC has delayed resolution in the
current proceeding, R.11-10-023, and therefore BVES RA requirements will likely be
postponed until further notice.

BVES complies with the FERC ruling and the CAISO Tariff by following these key
provisions:

e BVES closely mirrors the State’s monthly coincident peak demand calculation
and provides the data to the CEC.*

e BVES treats the Bear Valley Power Plant (BVPP) as a distributed generation
resource because the BVPP is not under a PGA and is behind the CAISO
metering point. Such treatment effectively reduces BVES’ monthly peak
demand, thereby reducing BVES’ capacity procurement obligation.

To comply with the current CAISO tariff, BVES follows a procurement obligation
determination that is the functional equivalent to the program adopted by the CPUC for
its jurisdictional LSEs. Beginning in early 2012, BVES began working with the CEC to
count some of the BVPP capacity towards its RA obligation as a behind-the-meter
resource. The CEC has calculated the BVES procurement obligation as presented by
BVES, and the CAISO has accepted those values. Notwithstanding the absence of
CPUC-specific RA program rules for BVES, BVES does not expect the CPUC to
impose substantively different requirements should the CPUC ever adopt RA program
elements particular to the company.

The current CAISO tariff applies default RA demonstration requirements on BVES
through BVES’ scheduling coordinator. BVES will continue to procure its obligation
plus 15 percent reserve margin, as do other RA-obligated entities. The annual and
monthly demand forecast submitted to CAISO for BVES will use the coincident-peak
demand forecast calculated by the CEC. The CEC-calculated demand forecast, adjusted
to account for the BVPP, is submitted to the CAISO for compliance purposes.

8 California Independent System Operator Corp, Order Accepting Tariff Revisions, as modified, FERC
Docket ER06-723-000, 115 FERC q 61,172 at P 48 (May 12, 2006).

2 California Independent System Operator Corp., Order on Rehearing, Clarification, and Compliance
Filing, Docket No. ER06-723-001, et al., 118 FERC 9 61,045 at P 32 (Jan. 22, 2007).

30 The CEC reviews this data and provides to BVES a procurement obligation value consistent with the
treatment provided to other CPUC-jurisdictional LSEs.
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To the extent that BVES is deficient in its capacity procurement, and the CAISO
experiences an aggregate capacity shortfall for the same period, the CAISO would
allocate backstop procurement to BVES in proportion to its shortfall. If there is no
aggregate shortfall, CAISO would not undertake backstop procurement. In the unlikely
event that the CAISO finds BVES’ capacity procurement to be deficient, CAISO can
inform the CPUC of BVES’ deficiency which could be the subject of an enforcement
action, although the basis for such enforcement action against BVES is not defined at
this time.

Pending the adoption of a CPUC decision establishing RA requirements specific to
BVES, and consistent with the current CAISO Tariff RA provisions, BVES is not
subject to direct penalties for non-compliance with the RA procurement obligation.
However, there are potential cost allocation mechanisms under the CAISO Tariff’s
CPM that apply to all LSEs.*!

5.B.3 Calculation of RA for BVES

BVES has an RA procurement obligation that is established under the CAISO Tariff’s
default RA provision. The calculation of this obligation begins with BVES providing its
previous year’s historical annual load shape, year-ahead annual forecast, and BVPP
output to the CEC who in turn issues to BVES its coincident peak demand level.
Because BVES is a winter-peaking utility and has its summer peaks on holiday
weekends, BVES’ contribution to the CAISO system monthly coincident peak loads is
insignificant because of the BVES system load timing diversity with CAISO.

For planning purposes, BVES assumes that its RA procurement obligations are as
defined by the CAISO Tariff default provisions, which parallel the CPUC’s program
for jurisdictional LSEs; therefore, BVES plans for RA requirements equal to 115
percent of the CEC determined monthly coincident forecasted load. BVES has
purchased RA capacity from Shell Energy North America as part of its long-term PPA
to meet these RA obligations.

Listed in Table 16 is the total RA requirement calculated for BVES. This includes
added the reserve margin requirement of 15% to the BVES peak demand coincident
with the CAISO. BVES has been only able to acquire system RA for this total amount
due to the lack of bid response on the flexible and local RA products. BVES will
attempt again to aquire 3 RA products (Flexible, Local, and System) in the next bidding
process for RA .

Table 17 is the flexible RA requirement for BVES. Table 18 is the local RA
requirement for BVES. Table 19 is the System RA requirements .The three RA
products (Flexible, Local, and System) sum to the total RA requirement, see table 16.

31 Specifically, CAISO Tariff sections 40 and 43.
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Table 16: BVES Total Resource Adequacy Requirement in MW: Includes Reserve Margin of 15%

Month 2015
33.11
23.23
25.61
21.25
19.02
19.69
22.59
19.92
21.10
21.82
20.22
37.32

W NV B WNR

PR
N R O

Table 17: Flexible Resource Adequacy Requirement in MW

Month 2015

W 0NV E WNR

PR
N B O

2016
30.97
41.58
23.59
24.05
23.97
20.28
28.84
26.85
23.67
21.81
29.54
3172

2016
6.59
4.42
6.00
5.95
241
0.75
1.43
1.13
0.97
1.99
0.00
8.03

2017
26.10
26.06
22.14
21.51
18.76
19.69
27.68
25.32
22.15
22.68
25.17
26.55

2017
7.58
8.90
6.72

(2.29)

12.98
0.17
0.93
0.81

(2.04)

(1.27)

(0.29)
1.20

2018
26.18
24.96
19.31
18.57
18.87
21.48
20.80
21.87
21.38
21.17
20.90
28.81

2018
5.44
8.11
5.49
5.97
3.80
3.72
3.03
1.30
3.44
2.30
6.72
13.53

2019
32.59
30.99
23.07
18.49
17.58
21.09
22.13
21.16
21.23
19.23
28.11
31.72

2019
6.94
10.07
6.56
4.57
3.55
0.78
1.10
0.89
0.87
1.76
0.00
8.03

2020
33.96
35.65
33.24
19.38
16.21
19.32
20.17
19.70
17.69
26.43
27.90
3172

2020
7.23
11.59
9.45
4.79
3.27
0.72
1.00
0.83
0.73
2.42
0.00
8.03

2021
33.96
35.65
33.09
19.21
16.03
19.12
19.98
19.55
17.51
26.28
27.71
31.72

2021
7.23
11.59
9.41
4.75
3.23
0.71
0.99
0.82
0.72
2.40
0.00
8.03

2022
33.96
35.65
32.97
19.08
15.92
18.98
19.87
19.46
17.40
26.19
27.61
31.72

2022
7.23
11.59
9.38
4.72
3.21
0.71
0.99
0.82
0.71
2.39
0.00
8.03

Table 18: Local Resource Adequacy Requirement in MW

Month 2015

W 0NV AE WNR

PR
N R O

2016
12.05
12.05
12.05
12.05
12.05
12.05
12.05
12.05
12.05
12.05
12.05
12.05

2017
12.05
12.05
12.05
12.05
12.05
12.05
12.05
12.05
12.05
12.05
12.05
12.05

2018
8.96
8.96
8.96
8.96
8.96
8.96
8.96
8.96
8.96
8.96
8.96
8.96

2019
8.96
8.96
8.96
8.96
8.96
8.96
8.96
8.96
8.96
8.96
8.96
8.96

2020
8.96
8.96
8.96
8.96
8.96
8.96
8.96
8.96
8.96
8.96
8.96
8.96

2021
8.96
8.96
8.96
8.96
8.96
8.96
8.96
8.96
8.96
8.96
8.96
8.96

2022
8.96
8.96
8.96
8.96
8.96
8.96
8.96
8.96
8.96
8.96
8.96
8.96

Table 19: System Resource Adequacy Requirement in MW

Month 2015
33.11
23.23
25.61
21.25
19.02
19.69
22.59
19.92
21.10
21.82
20.22
37.32

W 0NV AE WNR

PR
N R O

2016
12.32
25.11

5.54

6.05

9.51

7.48
15.35
13.67
10.65

7.77
17.49
11.64

2017
6.47
5.11
3.37

11.75

(6.26)
7.47

14.70

12.46

12.14

11.90

13.41

13.30

2018
11.78
7.89
4.86
3.65
6.10
8.80
8.81
11.61
8.98
9.91
5.22
6.32

2019
16.69
11.96

7.55

4.96

5.08
11.34
12.07
1131
11.40

8.51
19.15
14.73

2020
17.77
15.10
14.82

5.63

3.98

9.64
10.21

9.91

8.01
15.06
18.94
14.73

2021
17.77
15.10
14.72

5.50

3.84

9.45
10.03

9.77

7.83
14.92
18.75
14.73

2022
17.77
15.10
14.63

5.40

3.75

9.32

9.92

9.68

7.73
14.84
18.65
14.73

2023
33.96
35.65
32.92
21.55
16.97
22.04
22.62
24.24
19.59
26.78
29.70
3172

2023
7.23
11.59
9.36
5.33
3.42
0.82
112
1.02
0.80
2.45
0.00
8.03

2023
8.96
8.96
8.96
8.96
8.96
8.96
8.96
8.96
8.96
8.96
8.96
8.96

2023
17.77
15.10
14.60

7.26

4.59
12.26
12.53
14.26

9.82
15.38
20.74
14.73

2024
33.96
35.65
32.96
19.00
15.93
18.95
19.88
19.44
17.42
26.19
27.57
31.72

2024
7.23
11.59
9.37
4.70
3.21
0.70
0.99
0.82
0.71
2.39
0.00
8.03

2024
8.96
8.96
8.96
8.96
8.96
8.96
8.96
8.96
8.96
8.96
8.96
8.96

2024
17.77
15.10
14.62

5.34

3.76

9.29

9.93

9.66

71.75
14.83
18.61
14.73

2025
33.96
35.65
34.92
21.89
18.04
22.37
24.29
22.70
21.24
29.53
29.95
31.72

2025
7.23
11.59
9.93
5.41
3.64
0.83
1.21
0.96
0.87
2.70
0.00
8.03

2025
8.96
8.96
8.96
8.96
8.96
8.96
8.96
8.96
8.96
8.96
8.96
8.96

2025
17.77
15.10
16.03

7.51

5.44
12.58
14.12
12.79
11.41
17.87
20.99
14.73

2026
33.96
35.65
35.99
19.20
16.66
23.52
25.11
23.75
23.07
31.01
29.95
3172

2026
7.23
11.59
10.24
4.75
3.36
0.87
1.25
1.00
0.95
2.83
0.00
8.03

2026
8.96
8.96
8.96
8.96
8.96
8.96
8.96
8.96
8.96
8.96
8.96
8.96

2026
17.77
15.10
16.80

5.49

434
13.68
14.90
13.79
13.16
19.22
20.99
14.73

2027
33.96
35.65
35.96
19.14
16.61
23.46
25.07
23.71
23.02
30.95
29.95
31.72

2027
7.23
11.59
10.23
4.73
3.35
0.87
1.25
1.00
0.94
2.83
0.00
8.03

2027
8.96
8.96
8.96
8.96
8.96
8.96
8.96
8.96
8.96
8.96
8.96
8.96

2027
17.77
15.10
16.77

5.44

4.30
13.63
14.86
13.75
13.12
19.16
20.99
14.73

2028
33.96
35.65
25.14
19.08
16.57
23.42
25.04
23.65
22.97
30.88
29.90
31.72

2028
7.23
11.59
7.15
4.72
3.34
0.87
1.24
1.00
0.94
2.82
0.00
8.03

2028
8.96
8.96
8.96
8.96
8.96
8.96
8.96
8.96
8.96
8.96
8.96
8.96

2028
17.77
15.10

9.03

5.40

4.27
13.59
14.84
13.70
13.07
19.10
20.94
14.73

In December 2011, BVES issued a Request for Proposals (RFP) for RA for the period
December 2013 through December 2017. BVES received bids from four suppliers. The
RA contract was awarded to Shell and began in March 2015 for a term of 59 months. In
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March, 2020, BVES will have to acquire replacement RA products to continue RA
coverage of the BVES load requirement.

5.B.4 Local RA Capacity

The CAISO will allocate responsibility for Local Capacity Area Resources to
Scheduling Coordinators for Load Serving Entities and may procure Local Capacity if
the CAISO determines there is a capacity deficiency within a Local Capacity Area. A
deficiency in Local RA Capacity can occur because individual LSEs do not
demonstrate sufficient procurement from local resources for twelve months in the
Annual Resource Plans submissions or, notwithstanding sufficient compliance with
LCR procurement obligation, because the CAISO determines a collective deficiency of
local capacity in a LCA due to the effectiveness factors for the procured units. It should
be noted that the CAISO does not consider the BVPP to be eligible as a Local Capacity
Resource since it is not a participating generator in the CAISO system.

If required, the CAISO will make supplemental procurement for RA under the capacity
procurement mechanism (CPM) provisions of its tariff described above. As detailed in
the CAISO Tariff,?? the CPM costs associated with the procurement of LCR will be
allocated proportionately to all deficient LSEs within each Transmission Access Charge
(TAC) Area, or in the case of a collective deficiency of local capacity, to all Scheduling
Coordinators that serve load in the TAC Area. BVES’ load is considered to be within
the SCE TAC Area (LA Basin) by the CAISO.

The CAISO has determined that BVES’ 2017 portion of the load within this area is
8.96 MW. Although BVES is not within any specific LCA,** the CAISO may allocate
CPM cost to BVES because of local capacity shortages. BVES attempted to obtain a
Local Capacity Resource in its latest RFP for RA (December 2011), but none of the
proposals received included Local RA capacity. BVES will attempt to acquire local RA
capacity by March 2020, when the system RA capacity product would have expired.

Table 20: BVES Local Resource Adequacy Requirement in MW

San
PG&E SCE Diego | Total
CPUC TAC TAC TAC Local
or PGE SCE SDGE | Area Area Area |(Need by
Non- TAC TAC TAC Total Total Total LSE
Load Serving Entity CPUC |SCID | SHARE | SHARE | SHARE | (MW} RN CRNAFY | ERANARY
Bear Valley Electric Services [INON |APXG| 000% | 009% | 000% 00 896 0.00 896

The current Shell contract offer provides System RA only; thus, BVES remains
exposed to possible allocation of local reliability costs by the CAISO. To this end,
BVES is evaluating this situation and may issue an additional RFP for a local SCE-area
RA obligation.

32 CAISO Tariff Section 43, Capacity Procurement Mechanism.
33 BVES load does not reside within the “LA Basin” or any other Local Capacity Area as defined in the
CAISO 2015 Local Capacity Technical Study.
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5.B.5 Flexible Resource Adequacy Capacity

Flexible capacity refers to resources that can ramp up and down, and start and stop
quickly and multiple times per day. In June 2014, the CPUC issued a final decision to
adopt firm flexible capacity obligations.>* On August 1, 2014 the CAISO submitted
tariff revisions with FERC to establish flexible capacity requirements.>> FERC
conditionally accepted the revisions with an effective date of November 1, 2014.

In addition to system and local capacity, BVES now has a CAISO tariff obligation to
procure flexible RA resources. As noted above, the CPUC has yet to define BVES” RA
requirement.

Figure 18: BVES Flexible Capacity Requirements for 2016

Bear Valley Flexible Capacity Need by Category
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BVES is evaluating this situation and may issue an additional RFP for flexible RA
resources.

5.C Energy Efficiency and Demand Response

The California legislature and CPUC both require that utilities manage their need for
generation resources by first making an effort to reduce the need for supply.*® While
CPUC decisions and recent legislation do not specifically reference BVES, BVES
continues to promote the benefits of reduced consumption. Often the lowest cost supply
is obtained by convincing customers to use less energy while still providing the same
level of service to the customer. As a result, the CPUC’s procurement policy includes a

3% CPUC, Decision Adopting Local Procurement and Flexible Capacity Obligations for 2015, and
Further Refining the Resource Adequacy Program, Rulemaking 11-10-023 (June 27, 2013).

3 California Independent System Operator Corporation, Order on Tariff Revisions, FERC Docket
ER14-2574-000, 149 FERC § 61,042 (October 16, 2014).

36 AB 2021, Levine, Chapter 734, Statutes of 2006, and the CPUC’s D.04-09-060.
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provision requiring that [OUs implement programs that will reduce the customer’s need
for energy (energy efficiency) and capacity (demand response). These customer
oriented programs can take many forms and, together, are referred to by BVES as
Demand Side Management (DSM).

In its decision D.09-09-047 issued September 24, 2009, the CPUC stated:

“In Decision (D).04-09-060, the Commission articulated its goal to pursue all
cost-effective energy efficiency opportunities in support of the Energy Action
Plan commitment that conservation and energy efficiency are first in the
“loading order” of electricity and natural gas resources. In accordance with this
overarching goal, D.04-09-060 established short- and long-term numerical
targets for electricity and natural gas savings. We stated that these targets must
be aggressive and must stretch the capabilities and efforts of all those involved
in program planning and implementation.”

The loading order referred to in the CPUC decision immediately above is described as
follows. Energy efficiency and demand response are top priorities for meeting
California’s energy needs. Next, the loading order calls for cost-effective renewable
resources and distributed generation. Only after that should conventional energy
resources be used to meet load.

The two basic forms of DSM are energy efficiency, which entails using less power to
do the same job, and demand response, which modifies energy usage when needed for
optimal grid operation. BVES’ DSM programs are vital components in managing local
system peaks and transmission constraints in the winter. The programs also contribute
to reducing the CAISO peaks in the summer months.

BVES collects funds through its Public Purpose Program Charge to fund its DSM
programs.®” The Public Purpose Program Charge utilizes one-way balancing account
treatment over the implementation cycles which allow carryover spending between
years up to the total of the GRC cycle budget. This allows BVES to manage its
programs over a longer timeframe.

5.C.1 Residential and Commercial Energy Efficiency

BVES’ Residential Energy Efficiency Program offers lighting and high efficiency
appliance rebates. Residential customers can exchange old incandescent light bulbs for
new, energy efficient compact fluorescent light bulbs, or CFLs. After the inventory of
CFLs is exhausted, BVES will continue the lighting exchange program but offer highly
efficient LED bulbs instead of CFLs. Regarding appliances, BVES offers rebates for
Energy Star labeled refrigerators, room air conditioners and high efficiency electric hot
water heaters. Through its website, BVES offers energy saving tips, and an energy
usage calculator that estimates an appliance’s energy usage and costs.

37 The programs include Low Income Energy Efficiency (LIEE) or Energy Savings Assistance (ESA)
and California Alternate Rates (CARE).
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For commercial customers, BVES offers rebates for lighting improvements including
florescent lighting retrofits, specialty screw-in lamps, low wattage T8 lamps, exterior
linear fluorescent fixtures, LED exit signs, occupancy sensors, time clocks and more.
In addition, BVES encourages local businesses to seek innovative, energy efficient
technologies. The 2015 Commercial Energy Efficiency Grant Program awards up to
$10,000 in grant funding to help businesses improve their energy usage and lower their
electric bill.

Regarding BVES’ lighting load, it should be noted that this load is highly correlative
with BVES’ peak demand. Energy efficient lighting results in a significant peak
demand benefit. BVES’ unique peak demand time is between 4 PM and midnight from
November 1° through February 28%.

5.C.2 Energy Savings Assistance (ESA) Program

The ESA program, funded through the Public Purpose Program Adjustment
Mechanism, is available only for qualifying low income residential customers. The
ESA Program provides funding for energy efficient refrigerators, hard-wired compact
fluorescent fixtures, compact fluorescent bulbs, LEDs, smart strip surge protectors,
low-flow showerheads and weatherization measures. BVES also provides educational
materials to all customers promoting the use of energy efficient appliances,
weatherization materials, thermostatic controls, and life style changes.

5.C.3 Demand Response

The one DR program currently offered by BVES targets its four largest customers
through a time-of-use (TOU) interruptible tariff, first approved in its 2009 GRC.** This
tariff provides a lower rate in exchange for the customer’s agreement to interrupt or
reduce load when called upon by BVES to do so, even to a zero load. This DR
program currently provides approximately 12 MW of coincident winter demand
reduction that can be called upon during BVES’ highest peak demands. With the
substation expansion of capacity at Snow Summit by November 2019, driven by
replacing 3 MW substation with two 10 MW substation via an added facilities rate, the
interruptible load will increase by 13 MW. This will result in 23 MW of interruptible
load for BVES by November 2019.

5.D Possible Rate Proposals That May Affect Resource Procurement
In its forthcoming CPUC filings, BVES may request approval for several new rates and
initiatives, including a rate to support economic development, rates for electric vehicle

(EV) charging stations, and additional TOU rates.

5.D.1 Electric Vehicles and Related Rate

38 Rate Schedule A-5 TOU.
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An effort to provide BVES customers with personal vehicle choices is to install electric
vehicle charging stations at various locations in its service territory. With the decreased
cost of electric and plug-in hybrid vehicles, there has been an increase in sales of these
types of vehicles. Such a program could accommodate BVES’ own customers and
visitors to the Big Bear valley that own EVs and plug-in hybrids. Charging stations
may be designed to encourage off peak usage, which will improve the BVES load
factor and thus reduce costs to all customers. Even at peak periods, the added sales
should benefit all customers, as contracts are more fully utilized and fixed charges are
effectively reduced by added sales.

The CPUC allows utilities to own electric-vehicle charging infrastructures, noting that
utilities will help procure, deliver, and supply electricity for plug-in electric vehicles.>
BVES is actively monitoring and may participate in the proceeding.

While there are multiple types of charging stations available, BVES is considering three
types for installation in its service territory:*
o Eight-hour charging stations - Usually meant to be installed at residential
homes.
o Level two charging stations - Can be public charging stations and would require
an average of 1 hour of charge time for 25+ miles.
e Level three (fast-charging) stations - Can be public and would require an
average of 30 minutes of charge time for 80+ miles.

With the installation of EV charging stations, customers could have 3 options available
for electrical usage payment:
o Tie their usage to their existing BVES account and pay when they receive their
utility bill at the end of the month.
o Pay at the charging station kiosk with a credit card.
o Charge at their residence and have the usage tied to their account automatically.

On June 20, 2017, BVES has already applied for approval of its 2017 Transportation
Electrification proposal (17-06) . This proposal has requested approval from CPUC for
BVES to fund a Transportation Electrification, pilot project. The pilot project will fund
the infrastructure labor and materials cost for up to 50 charging stations for a make
ready program. The program will also fund up to 50 residential and commercial
infrastructure set up for customer EV chargers. The program will also develop a TOU
gram for EV charging accounts only to incentives customers to charge their vehicles
during the super off-peak period, during high solar power production times and will
charge higher rates during other times of the day, with the higher rate charged during
BVES peak period. BVES will monitor the success of this program and use the
program to gain insight into customers EV charging behavior for the BVES service
area. With approximately 6,000,000 visitors to BVES and given the central location of
BVES within the tourist spots of Southern California, it is imperative for BVES to test
the market for EV charging stations. This should create a new end-use for electricity

¥ D. 14-12-079
40 Source: http://www.chargepoint.com/stations/
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from BVEs during the daytime, increasing the load factor for BVES, and reduce carbon
emissions for Southern California. The reshaping of the load shape could also reduce
the cost of supply for customers.

After sufficient studies have been conducted, BVES may apply for a separate rate tariff
for EV charging stations as well as installation of sub-meters for all BVES EV
customers.

The SCAQMD is finalizing plans to install two EV charging stations using a grant
program funded by NRG settlement with California, for Los Angeles, Orange, and San
Bernardino counties. These stations would be located in the Village retail district, the
main hub for entertainment for Big Bear Lake. Tesla Motors has already made plans to
install a charging station in Lake Arrowhead, within 20 miles of BVES service area.
Both of these initiatives will help jump start the EV charging station trend in Big Bear
Lake.

Because of the uncertainty as to the timing of the installation of charging stations, the
approval of the TE BVES pilot project and adaption by customers of EV for tourist
travel and for mountain living, BVES did not include the TE charging load in this IRP.
BVES did this to avoid over procuring of firm power. As there is a more defined
outcome for TE charging, BVES will include load projections for EV charging market
in BVES service area.

5.D.2 Time-of-Use Rate

For small to medium commercial customers, BVES is also considering a voluntary
TOU (Time-of-Use) rate.*! With the current hourly breakdown set in place by BVES’
hourly load research data, the voluntary rate schedule may mimic a similar type of time
structure and therefore may require participants to shift their load from On-Peak hours
(5:00 pm to 10:00 pm) to either Mid-Peak or Off-Peak hours to see any beneficial
savings in their electricity bill. With enough participation, electrical demand will be
shaved off the system at its most needed level.

Below is a typical TOU rate structure from Southern California Edison as well as a
hypothetical tier structure based on BVES’ TOU hours.

4l Rate Schedules A-1 to A-3.
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Typical TOU rates (SCE rates)*

Summer

Winter

On-Peak (Noon to 6pm)
(Weekdays, excluding holidays)

$0.19215 / kWh

Mid-Peak (8am to Noon and 6pm to 11pm)

Mid-Peak (8am to 9pm)

$0.15897 / kWh

$0.13834 / kWh

Off-Peak (All other hours)

Off-Peak (All other hours)

$0.13690/ kWh

$0.12987 / kWh

BVES TOU Rates (Hypothetical)

Rates Ranked from 1 (most expensive) to 6 (least expensive) to Reflect BVES Average
Hourly System Energy Cost Differentials

Summer

Winter

On-Peak (10am to 6pm)
(Weekdays, excluding holidays)

On-Peak (5pm to 10pm)
(Weekdays, excluding holidays)

3

1

Mid-Peak (7am to 4pm)

Mid-Peak (6am to Spm and 10pm to Midnight)

5

2

Off-Peak (All other hours)

Off-Peak (All other hours)

6

4

The above hypothetical TOU rate structure would only be offered as a voluntary
program to commercial customers willing to adjust their load usage during on-peak

hours of the day.

BVES has a TOU rate for the A4 (largest commercial accounts) and A5 (largest
industrial accounts) classes. The new TOU rates would be designed for the small
commercial classes (A1, A2, and A3) and larger residential customers. This design will
be addressed in future rate cases. With a full assessment of the anticipated impacts of

42 Rates are based on Southern California Edison’s Schedule TOU-GS-1 (effective 01.01.16)
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the TOU, BVES will then include in the future IRP filings. Only existing TOU rates are
in the current IRP for 2018 to 2028.

5.E Capital Projects and Other Major Initiatives

BVES is acting upon or considering the following capital investment projects and other
major initiatives, furthering its goals to mitigate service interruption, obtain least-cost
supply, support load growth while reducing energy costs for all customers, comply with
the 50% RPS by 2030, significantly reduce carbon emissions, and promote efficiency
for the customer.

Install 8 MW AC of solar capacity at the BBARWA dry bed lake property,
Baldwin Lake.

Continue energy efficiency programs to replace inefficient lighting, targeting
the residential low income customers.

Expand service at Mammoth Resorts” Snow Summit ski resort for snowmaking.
The expansion should result in an additional 13 MW capacity serving Snow
Summit.

Launch a pilot project to test the adoption of electric vehicles by BVES
customers up to 50 make ready charging stations at public sites and 50 charging
stations located at the customer’s residence.

Analyze the costs and benefits of acquiring up to 5 MW of stored energy
capacity to balance system load, reducing energy costs for all customers.

Table 21 itemizes the potential benefits of some of the above-listed capital projects.
This analysis was performed over the last two years and will be expanded to include all
of these initiatives in a future IRP.

A description of each of the proposed initiatives and anticipated benefits follows.
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Table 21: A Description of Proposed Initiatives and Anticipated Benefits

2018 to 2028 Energy Cost Emissions Reduced Direct Customer Customer

Average Benefit Savin ?éhare d Reduction Average Fixed Savings Benefits
Per Year 8 ! Value, Cost Savings; 884 s

Snow Summit
Substation $416,390 $192,340 $1,000,000 $642,296 $2,251,026
Expansion
Efficiency
Program -$6,448 $1,923 $188 $40,670 $36,332
Continued
Net Metering &
DG Successors $69,982 $22,756 -$199,490 $917,818 $811,065
8 MW BVES-
BBARWA $607,867 $106,730 $714,597
Solar Project
5 MW-4 hour
BVES $1,100,000 $64,234 $1,164,234
Total Benefits | 3,187,791 $387,983 $800,698 $1,600,784 | $4,977,254

) Reduced all in energy cost due to asset purchase or program implementation.

2 Reduced Carbon emission in California, valued at California and Canada GHG carbon
allowance trading program.

3  Reduction in average fixed costs due to increases in energy sales

4 Benefits directed to one customer only.

5y Sum of categories 1 to 4.

6 Net Metering program discontinued. DG successor program under design. Net
Metering and DG reduce retail sales and therefore increase the average fixed cost per
customer.

Energy Efficiency (Lighting)

Energy efficiency programs not only reduce sales relative to end-use service, saving the
customers implementing the efficiency change directly, but also produce savings to
other customers not participating in the program. An efficiency program shaves the
load during heavy usage hours, reducing capacity charges, and also creates energy
savings by levelizing the load which allows for better fitting of contracts and reduced
imbalances in scheduling. BVES analyzed a proposed targeted efficiency program for
lighting bulb change-out in the residential sector to determine the impact of the
program on the system load shape and to all customers in average energy costs. Also
studied was the carbon pollution reduction, which is valued using the carbon allowance
prices in California.

The lighting efficiency program was considered based on the results of the energy
appliance saturation survey for the residential sector. The survey for BVES’ residential
sector is available on the BVES website for customers to take on a voluntary basis with
a random drawing bi-weekly for rewards. Based on 200 results of the survey, viewing
the lighting fixtures installed in homes, it was determined that a lighting retrofit
program issuing 9 watt LED bulbs in place of 40+ watt bulbs for residential customers
would involve replacing 47% of the sector group. This would involve changing out
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140,402 bulbs in the service sector. Because there is already an administration function
in the existing efficiency program and this program would add only the cost of the 9
watt bulbs, BVES estimates that at $5.40 per 9 watt bulb, the incremental efficiency
program expense would be $765,189. This expense could be spread over ten years and
blended into the existing efficiency program and funded by a new public purpose
program. The expenses could be deducted from the gross energy cost savings to all
customers in order to derive a net energy cost savings of the program. Also calculated
would be the direct benefit to participating customers, the emission reduction value,
and the reduced average fixed cost created by the additional capacity of 1.6 MW at
peak time periods.

The lighting efficiency program could net $36,322 per year total annual benefit for all
customers. An additional benefit could be the avoided cost of adding 1.6 MW to the
BVES system to service the load for all customers. By reducing the capacity
requirement by 1.6 MW and assuming the gas fired generation cost of capacity of
$750,000 per MW, the efficiency program could allow BVES to use the efficiency gain
in place of an added 1.6 MW capacity in reserve, saving BVES $1,200,000 in asset
purchase with an estimated annual savings of $103,000. With a combined benefit of
$139,322 per year, an added residential lighting efficiency program replacing 40+ watt
bulbs with 9 watt LED bulbs appears to be an attractive program.

In addition, the 1.6 MW of shaved load through efficiency could be viewed as a 1.6
MW hedge on price spikes. If prices are extremely high and load on the system is above
the amount hedged by physical assets or contracts, the reduction in load of 1.6 MW
would allow BVES to reduce system average costs by avoiding the 1.6 MW per hour
purchase.

Because BVES did not include the lighting program into the 2018 GRC, the 2018 IRP
did not include load impact of the lighting efficiency program. BVES has observed that
the lighting efficiency impact on sales is already significant and growing and will
therefore not need an additional boost from a BVES funded lighting program in
addition to the current efficiency programs already in place .

Energy Efficiency (Water Heater and Spa Cycling)

The demand response program for water heaters and spas could add up to 3 MW of
capacity for winter time which provides added system reliability. With the possible 13
MW Mammoth substation expansion and the existing 12 MW of interruptible load
currently available during winter time, it may be beneficial to have the added 3 MW of
scheduled interruption (demand response) available to BVES in order to facilitate the
snowmaking load without interruption for Mammoth. The water heater and spa load
cycling would be on a 15-minute interval for residential and commercial customers
volunteering to be on the program, with incentives at a rate to be determined.

The added 3 MW extension of interruptible load plus the 12 MW of existing
interruptible load would benefit BVES in extreme load spike conditions where all
available resources are needed to meet firm load. One indicator of value of the
additional 3 MW of reserve capacity through the load control program would be the
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incremental cost of gas fired generation capacity at $750,000 / MW multiplied by the 3
MW of load interruption capability. This would equate to a $2,250,000 purchase, with a
potential for annual savings of $193,500 per year. Another view of value would be the
avoided cost of an expensive power purchase up to 3 MW in the day-ahead or real-time
market during a spike in the CAISO. In other words, the demand reduction program
through load control could add 3 MW to price hedging for BVES. The current estimate
of a 3 MW water heating and spa cycling program based on received bids would be
$2.4 million. The participation rate is likely to be lower for BVES than other utility
service areas in California because BVES serves a ski resort and mountain biking
entertainment region. Visiting customers not likely to want water heating and spa
cycles altered in order for the home, hotel, or resort owner to receive energy cost
benefits. BVES has not implemented the program and therefore the 2018 IRP did not
include the load impact of this program in the BVES load forecast.

Snow Summit Substation Expansion (13 MW)

BVES and Snow Summit Resorts, a subsidiary of the new partnership of Aspen Skiing
and KSL capital partners, the new owners of the Bear Mountain and Snow Summit ski
resorts, are planning a 13 MW expansion of service at Snow Summit to the same level
of service as Bear Mountain for snowmaking. The expansion will be in addition to the
current 2.5 MW of substation capacity serving Snow Summit. The additional electric
supply would displace the diesel snowmaking equipment currently used by Snow
Summit. The diesel engines would remain as a backup if BVES has to interrupt supply
to the ski resort, which is not anticipated in the base case and is only likely given a
major supply interruption to BVES such as an SCE transmission interruption or a
failure in the BVPP engines. This interruption option would be acceptable because
Snow Summit currently is an A-5 primary customer with 100% of load interruptible.

The substation expansion of electric service is forecasted to yield energy savings for
Snow Summit. Benefits include reduced expenditure on energy and the emission
allowance payments avoided by using BVES instead of diesel. All BVES’ customers
would benefit from the cleaner environment and the reduced average cost of electricity
resulting from an increase in sales using the same level of existing capacity for the
system. Snow Summit would pay for the substation expansion via a proposed added
facilities charge. The net benefits to Snow Summit included in table 21 are the energy
savings less the added facilities charge. The net savings to all customers can be as high
as $1,000,000 per year depending on the amount of supplemental energy usage, enabled
by the substation capacity utilization increase of 13 MW. Discussions continue and the
2018 rate case outcome will determine the outcome of the substation expansion
initiative. The savings are significant and BVES is hopeful that Snow Summit will
agree to the expansion. BVES assumed the 13 MW expansions in substation capacity
would occur by November 2019. Although two substations each with a 10 MW
capacity will be installed, replacing the 3 MW facility, only 13 MW of incremental
capacity will be utilized as defined by connected load of the Snow Summit snow
blowers. The customer requested two 10 MW substation expansions in the expansion
analysis, one at the base of the ski resort and one at the top of Snow Summit Mountain,
in order to secure the power supply should a substation outage occur at the Snow
Summit location .
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Possible Economic Development Initiatives

Viewing Appendix G, one can see that capacity over 19 MW out of the total of 52.4
MW (assuming battery solution implemented) available is utilized less than 25% of the
time. This under-utilized capacity adds to the average cost of power, as the fixed
charges have to be recovered across a relatively small amount of kWh.

By attracting summer load and year-long load into the area, BVES could reduce the
average cost of power. BVES could target the following industries in the BVES area by
offering significant savings for a limited time period for these select industries moving
into the area.
New entertainment options
Summer amusement park
High altitude athletic training center
Extension of college system
Condo base for Mammoth resorts

e County fair festival events in summer
The rates could be designed such that the added sales due to new industries could leave
the revenue results neutral; therefore, avoiding the other customers subsidizing the
development. As the discounts expire with in one to five years, the added sales could
reduce the average fixed cost of BVES capital on contract assets for all customers.
BVEs did approach the City of Big Bear Lake about an interest in BVES implementing
an economic development rate. The city manager stated that the economic development
initiatives already in place are sufficient to attract new business to Big Bear Lake. The
city would likely protest BVES implementing an economic development rate, even
though the rate would be designed to be revenue neutral. Therefore, BVES withdrew
the economic development rate from the 2018 GRC and removed the predicted impact
from the load forecast of the 2018 IRP.

Utility Owned Solar on the Customer Property

BVES is currently analyzing the benefits of increasing utility solar production using
customer property. This would be in addition to the BVES 8 MW solar project at
BBARWA. Because of the scarcity of available property suitable for solar and the high
cost, this may provide a more cost effective alternative to a traditional utility scale solar
farm. BVES would first consider large projects of 5 MW or greater in order to reduce
cost of solar panel installation. BVES would design leasing compensation to the
customer for the land use. BVES is analyzing the benefits and rate design issues at this
time. Results will be addressed in a future IRP.

Battery Technology Application to BVES System Load

BVES is analyzing the technology application and benefits of flow and Lithium Ion
batteries as a tool for shaping the system load. The benefits would be to increase
BVES’ overall load factor and therefore reduce capacity and average costs per MWh
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for BVES customers. More electric sales could be made with the existing capacity,
which reduces the average fixed cost of electricity to customers. Also BVES would be
able to fit more solar production into the resource mix, reducing energy costs and
emissions, fulfilling RPS requirements, and reducing RA requirements. The risk of
price spikes and load interruption would also be reduced using flow or lithium battery
technologies. BVES would also be able to better size fixed price contracts and
minimize imbalances between resources and demand, thereby reducing energy costs.
This technology will allow BVES to accommodate the substantial increase of
renewable DG production by customers. BVES has worked with a Fractal Energy
Consultants to produce technology and economic study of variety of solutions, titled,
“Bear Valley Electric Solar +Storage Analysis . The optimal energy storage solution
coupled with the solar project was the 5 MW /20 MWh (4 hour) Lithium-ion NMC
BESS solution. This solution would provide energy cost savings charging during low
cost hours of supply and discharging during peak hours. This solution would also
increase the peak capacity of the system by 5 MW and therefore reduce interruptions.
This would offset RA requirements by reshaping the system load. Load swings would
be reduced and load patterns levelized which would reduce RA requirements for BVES.
This solution would offer a bi-directional inverter solution and therefore reduce
equipment costs. The battery duty cycle would defer distribution and transmission
capacity charges per MWh of system load served. The solution offers a 30% ITC
solution if co-commissioned with the solar project. The 5 MW/20 MWh (4 hour) duty
cycles were used in the system load forecast for the 2018 IRP.

Benefits Assessment of Potential Capital Projects

Each potential capital project and/or growth initiative was evaluated as follows:

e Reduction in total average system cost created by added volume and timing of
sales relative to the existing load shape curve of the BVES system. A more
leveled load shape more fully utilizes the baseload contracts, therefore reducing
the average cost of power.

¢ Emission reduction measured in metric tons of carbon emission multiplied by
the carbon allowance market price in the California and Canada GHG program
forecasted by IHS-CERA.

e Reduction in fixed charges by taking total demand revenue divided by kWh
sales. In turn, added sales reduce the rate requirement per kWh required to
recover fixed charges. Added sales with the same transmission and distribution
system and generation assets should reduce rate requirements in future rate
cases.

e Direct customer benefit applies to customers in the program or substitutes
electricity for more costly alternative fuel.

e The analysis for all the initiatives calculates the benefits and nets out the cost of
the initiatives to determine net benefit on an average annual basis for 2018 to
2028.

e FEach initiative promotes a cleaner environment by reducing carbon emissions,
helping BVES achieve the CHG targets set for 2020 and 2030.
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5.F Greenhouse Gas Emissions

Assembly Bill 32 (AB 32), also known as the Global Warming Solutions Act, was
signed into law in 2006. AB 32 established legislation to reduce the State’s greenhouse
gas emissions (GHG) to 1990 levels (427 million metric tons of carbon dioxide
equivalent® greenhouse gases) by 2020. Senate Bill 32, California Global Warming
Solutions Act of 2016 mandates reduction of California Green House Gas emissions to
40 % below 1990 levels by 2030. Executive Order S-03 05 (2005) mandates a
reduction of California Green House Gas Emissions to 80% below 1990 levels by 2050.

More recently, in April 2015 Governor Jerry Brown’s Executive Order B-30-15
established a reduction of economy-wide CO2 emissions to 1990 levels by 2020.

The CO; cap and trade program began on January 1, 2013 and the program linked with
Quebec on January 1, 2014. This is the market link of policies with CAISO prices as
the policy targets and the technology successes of electric generation cleaning
technologies, along with the growth in demand for electricity in general, influence the
market prices for Carbon Allowances, which directly impacts the CAISO power prices.
Also note that as Canada makes CO» policies more stringent, this too will impact
Carbon Allowance prices for California.

The California Air Resources Board (CARB), in consultation with other agencies (e.g.,
CPUC and CEC), was charged with developing a comprehensive program to ensure the
AB 32 GHG emissions reductions goals are achieved. This resulted in CARB’s
development and 2008 adoption of the Climate Change Scoping Plan (Plan).

The 2008 Plan identified specific measures within each of the State’s major economic
sectors, which are a mix of market-based mechanisms, regulations, voluntary actions,
and economic incentives aimed at achieving the AB 32 year 2020 GHG reduction
goals. Several of the 2008 Plan energy sector measures have been developed into
regulations.

Throughout CARB’s development of the regulations, the applicability and compliance
requirements have increasingly focused on higher emitting sources. Due primarily to
low emissions from the Bear Valley Power Plant (BVPP), a peaking plant, BVES
currently has very limited compliance obligations under the regulations developed as
part of the 2008 Plan.

Every five years CARB is required to complete Plan updates to review the major
economic sector measures and determine whether the State is on track to meet the GHG
reductions goals. The Plan update builds upon the initial Scoping Plan with new
strategies and recommendations; it also identifies opportunities to leverage existing and
new funds to further reduce GHG emissions through strategic planning and targeted

43 “Carbon dioxide equivalent” or “CO; equivalent” or CO,e” means the number of metric tons of CO,
emissions with the same global warming potential as one metric ton of another greenhouse gas (per §
95102 of the Regulation for the Mandatory Reporting of Greenhouse Gas Emissions).
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low carbon investments. The plan also notes the state’s progress toward meeting the
near-term 2020 GHG emission reduction roles defined in the initial Scoping Plan.

The update, which was formally approved by CARB in May 2014,* focuses on nine
areas that have overlapping and complementary interests that were selected to address
issues that underlie multiple sectors of the state economy. The areas of focus
envisioned by CARB to help achieve the 2050 GHG reduction goals include energy,
transportation, agriculture, water, waste management, natural and working lands, short-
lived climate pollutants, green buildings and the cap-and-trade program.

Should BVES acquire, construct or operate any additional electric generating resources
(i.e. additional engine in the BVPP), it may increase its compliance obligations. It is
BVES’ understanding that if a generation resource emits less than 25,000 metric tons of
carbon dioxide per year it does not have to participate in the Cap-and-Trade program.

Aside from any new BVES-owned generation assets being considered, any increase in
GHGe-related costs will be passed onto BVES via its wholesale energy purchases.
Therefore, the costs of GHG and AB 32 requirements will be compared via the
competitive bidding process that BVES undergoes when acquiring resources and
entering into future power purchase agreements.

BVES forecast across scenarios of power supply sources support the compliance of
BVES with the Energy Commission goals for reduced greenhouse emissions. BVES
will be using a larger share of local solar supply in the supply portfolio over the
forecast horizon of the IRP. BVES will be using more transmitted supply to hedge
contracts, which will have less carbon emissions per MWh due to more solar
penetration in the CAISO market. BVES will have a significant amount of load
displaced by energy efficiency and customer solar generation. BVES plans to build an
8 MW solar generation facility in the BVES service area. BVES will meet the carbon
emission goals and still be able to displace Snow Summit diesel generation with BVES
service, which will reduce emissions for the industrial sector. See Table 22 below.

4 See the full update at
http://www.arb.ca.gov/cc/scopingplan/2013_update/first update climate change scoping plan.pdf
(Note: CARB’s link says “2013” but the update was issued May 2014.)
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Table 22

Year
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028

Retai

Sales

with out
Incremental Incremental Incremental

Sales

Retail Sales

Res,Com,Ind BBARWA

Mwh

129,653
133,039
135,832
131,993
139,442
133,873
130,299
135,730
136,551
134,869
133,521
132,580
132,124
132,217
131,890
131,371
130,904
130,453

Sales MWh

4,473

Retail Sales

Bear
Mountain
Supplemental
Sales MWh

O O O O ©o O o o

8,190
16,263
16,263
16,263
16,263
16,263
16,263
16,263
16,263
16,263

Total Retail
Sales

Rivalry MWh
129,653
133,039
135,832
131,993
139,442
133,873
130,299
135,730
144,741
155,605
154,257
153,317
152,861
152,953
152,626
152,108
151,640
151,189

SCE

BBARWA Delivered
Solar CAISO

Project  BVPPNet Local Power to
Production Generation Production BVES in
MWh  MWh  MWh  MWh

-205 2057 152,232

141 1" 146,09

58 58" 150,076

14 141" 145,909

a8 48" 150,340

3% 36 156,29

254 254" 161,311

1 1 1007

7 76 158855

19,769 19913 151,863

19631 136 19767 150500

19493 28 1961 14959

19,357 126 19483 149220

19221 26 193477 149,459

19,087 38 19345 150289

18,953 37 192107 14985

18,820 34 1907 1495

18,689 0 18959 150153

Note that CHG Target for BVES by 2030is 0.028 MMT / Year. BVES is well below the target by 2030.

Total
BVES
Supply
MWh
152,027
146,236
150,133
145,768
150,388
156,258
161,565
152,018
158,931
171,776
170,267
169,213
168,702
168,806
169,633
169,060
168,598
169,111

Line

Losses

MWh
2,374
13,198
14,301
13,775
10,946
22,385
31,266
16,288
14,189
16,171
16,010
15,897
15,842
15,853
17,007
16,953
16,958
17,93

BVES

BVES

Storage Storage
Charge in Discharge in Production
in MWh

MWh

7,300
7,300
7,300
7,300
7,300
7,300
7,300
7,300
7,300

Mwh

7,300
7,300
7,300
7,300
7,300
7,300
7,300
7,300
7,300

Reduces
Retail Sales Sales

Residential

and

Reduces

Retai

Commercial Efficiency Carbon
Impacton Emmissions

DG

382
547
683
976
1,821
4,630
5,847
8,039
9,529
10,923
12,330
13,604
14,727
15,756
16,671
17,433
18,110
18,699

Retai

Sales

3,130
4,795
6,451
1915
9,690
11,472
12,775
14,066
15,234
16,065
16,510

Imported
Power (MMT)

0.0362
0.0273
0.0202
0.0224
0.0210
0.0145
0.0127
0.0114
0.0106
0.0102
0.0109
0.0109
0.0105
0.0100

Carbon
Emissions
BVPP
(MMmT)

0.0000
0.0000
0.0000
0.0000
0.0000
0.0001
0.0001
0.0000
0.0000
0.0000
0.0001
0.0001
0.0001
0.0001

Carbon
Emissions

0.0362
0.0273
0.0202
0.0224
0.0210
0.0146
0.0128
0.0114
0.0106
0.0103
0.0110
0.0110
0.0105
0.0101

Mammoth
Reduction in
Emisisons Due to
Supplemental
Sales from BVES

Total (MMT) in MMT

0.0000
0.0000
0.0000
0.0000
0.0061
0.0122
0.0122
0.0122
0.0122
0.0122
0.0122
0.0122
0.0122
0.0122
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5.G  Summary and Conclusions

In 2017, CAISO and real time prices were higher than 2016 prices, primarily driven by
higher gas prices, carbon allowance price increase, intermittent load impacts from more
solar penetration in CAISO region, higher gas fired generation heat rates as more solar
production penetrates the market, increases in congestion, and infrastructure
interruptions for the gas market in the CAISO region.

In 2014, BVES purchased approximately 85% of its firm energy requirements through
fixed priced contracts, with the remaining 15% in the day-ahead market. BVES is
currently reviewing bids for firm purchase power contracts that will hedge up to 90% of
all energy requirements under mostly likely scenarios and colder than normal weather.
The remaining load is hedged using the BVPP gas fired generation plant. BVES is
likely to adapt energy storage solution of 5 MW /15 MWh (3 hours) to accommodate
the firm power contracts and insure that the use of the firm purchase contract serving
the BVES energy requirements is maximized. BVES is preparing for the higher power
prices and gas prices anticipated in the market prices forecasts for SP-15 from 2019 to
2024 and Southern California city gates, provided by IHS-CERA (BVES vendor of
market prices and economic activity). BVES received bids for shaped volumes which
align more closely with the energy usage patterns at BVES. If recommended by BVES
and approved by the Commission, these purchase power contracts will provide
maximum pricing coverage of BVES energy requirements while minimizing the long
positions for certain hours across the forecast horizon.

Unless regulatory authorities make significant revisions to the RA policy, BVES will
continue to meet its RA obligation under the CAISO Tariff based on its contribution to
monthly CAISO coincident peak load and will offset its peak with the use of the Bear
Valley Power Plant as a distributed-generation, behind-the-meter resource. Local RA
and Flexible capacity requirements will remain an area of focus for BVES. Under the
CAISO Tariff, BVES may be allocated its share of Local and Flexible RA costs if the
CAISO must procure additional resources to resolve an issue on the CAISO grid.
BVES intends to use RA contracts, solar production, and energy storage to meet all of
the flexible, local and system requirements.

BVES continues to promote the benefits of reduced consumption, in line with state
goals and regulatory policies. BVES’ DSM programs are vital components in managing
local system peaks and transmission constraints in the winter. The programs also
contribute to reducing the CAISO peaks in the summer months.

BVES currently offers residential energy efficiency programs, mainly through lighting
programs, rebates for efficient appliances, and a low-income program that funds energy
efficient items for homes. The one demand response program currently offered by
BVES targets its four largest customers through a time-of-use (TOU) interruptible
tariff. BVES has removed the load response options that target electric hot water
heaters and spas that may result in up to 3 MW of demand reduction because of the
likely low customer response rate given that BVES service area is a mountain resort
community and visitors or property owners are not likely to respond to interruptions of
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power BVES is analyzing the feasibility and economics of using a 5 MW/20 MWh (3
hour) battery solution to reshape the system load and maximize the energy sales
without increasing system capacity.

BVES requested approval for pilot program providing TOU incentive rates to
customers using EV chargers and requested funds for make ready charging station
infrastructure development for commercial and residential use. BVES will also pursue
various capital projects, furthering its goals to mitigate service interruption, obtain
least-cost supply, and support load growth while reducing energy costs for all
customers. The projects include new BVES-owned renewable generation (solar), the
Snow Summit substation expansion, EV charging stations, and a battery solution.

BVES supply solution for meeting the forecasted energy requirements will also reduce
Green House Gas Emissions (GHG) and will allow BVES to remain below the GHG
emission target. This is the result of increases in energy efficiency, customer solar
generation, utility owned solar generation, and a reduction in the average carbon
emissions of CAISO power supply due to penetration of solar and use of stored energy.
BVES supplemental sales to Snow Summit ski resort will also reduce the use of the
diesel generated power supplying Snow Summit , replacing customers generation with
BVES supply, which has a lower emissions rate, reducing industrial GHG in BVES
service area.

6. Power Supply Costs

There are a number of components of BVES’ total power supply costs, of which
capacity and energy are the largest. Other costs include transmission on SCE-owned
and operated facilities (including the 33 kV lines from Cottonwood Substation to
Goldhill transfer station and Zanja Substation to BVES’ Village Substation),
transmission over the CAISO grid, ancillary services charges, reserve requirements,
schedule-dispatch charges and CAISO grid-management charges, including congestion
revenue rights (CRRs).

The greatest change in the wholesale markets has been the sharp decline in natural gas
prices due to a maturing of the production methods for natural gas (hydraulic
fracturing, or “fracking”). Meanwhile, the demand for gas has increased due to coal
driven power plant retirements, growth in the US economy as a whole and especially in
the petro-chemical and primary metals industry, increases in exported LNG, and
increases in exported pipeline gas to Mexico. In the past, hydro production has plunged
below 50% of normal production in Northern California, also boosting the demand for
natural gas. Renewables in California provided relief to reduced hydro production.
Intermittency of renewables production will continue to challenge the CAISO markets
as gas fired generation with fast ramp-up capabilities are required to follow the
renewable production declines. Careful planning will pay off significantly in mitigating
the supply cost exposure due to market price volatility during these uncertain times.
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6.A  Forecast of Power Supply Costs

Baseline simulations of power supply costs for the period 2015 — 2024 were performed
under various assumptions, including:

e BVES will apply for the permission to go into the annual hourly shaped
contract with a load of 322 MWh /day for base load contract from January 1,
2019 to October 31, 2024.

e BVES will apply for the permission to go into the seasonal hourly shaped
contract with a load of 570 MWh/day for January, 480 MWh/day for
February, 440 MWh / day for November, and 556 MWh /day for January 1,
2019 to December 31, 2022.

e BVES meets its renewable obligations with RECs and utility owned solar.

e Any daily imbalances are either purchased or sold through the CAISO
market.

e BVES will use 5 MW / 20 MWh (4 hour ) battery to charge in the low cost
and low demand periods and discharge during the high cost and high
Demand period.

e BVES is required to enter into a new RA contract by early 2020 as the
proposed RA contract expires, facing significantly higher costs for capacity
by 2020 since California reserve margins may drop below 15% unless
additional resources are brought on line, stimulating higher capacity prices
and therefore, higher RA prices, in the power market

e The physical cap and seasonal baseload products have expired December
2017, and the annual contract expires in November 2019. BVES will enter
new contracts to continue hedge coverage. BVES will use monthly contracts
to fill the gap between the annual and season contract expiration and the
start date of any new contracts.

e BVES pursues a solar project of 8 MW (AC) of capacity.

e BVES uses electric vehicle pilot program, time of use rate, energy efficiency
lighting program, and demand response program to optimize load patterns to
achieve higher load factor.

These costs are included in the power supply forecast, which assumes BVES meets its
energy requirements net of customer solar production with 8§ MW utility owned solar
production distributed by 5 MW /20 MWh (4 hour ) battery and “brown” energy and
then “greens it up” with purchases of RECs to meet RPS goals.

Since the inception of the CAISO market, BVES has been able to meet its monthly
short positions with Day-Ahead purchases. The price BVES pays for short positions is
the Locational Marginal Price (LMP) at the default SCE load aggregation point and is
calculated and published by approximately 1:00 PM the day before power flows.

BVES will continue to hedge energy requirement prices with firm power agreements
after the proposed contracts expire through the forecast horizon 2018 to 2028. As
BVES’ new firm contracts are anticipated to expire late 2019 at the same time as
reserve margins in the California market may drop below 15% and natural gas prices
and renewable power supply continue to grow over the forecast horizon. Electricity and
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capacity prices are anticipated to increase, potentially creating price spikes in the
energy and RA capacity market. The result is significant increases in energy and non-
energy price components, which will affect supply costs for BVES.

BVES will pursue energy and capacity products to mitigate this potentially significant
price increase from late 2018 to 2028. It should be noted that the cost analysis shown in
this section is for the base case only. This case is one of many analyses performed to
test strategies against uncertainties in the weather, economy, and residential solar
production. The costs illustrated below represent the mid-range of supply costs BVES
can expect for this planning cycle. The contract coverage will be for colder than normal
weather and will cover hourly prices at the 90" percentile for each day of the month.
The 5 MW / 20 MWh (4 hour) battery will hedge price by absorbing contract long
positions and excess solar supply and discharging this power later in the evening when
higher demand and higher prices dictate greater coverage than the contract volume. The
gas fired generation capacity of 8.4 MW will partially hedge power prices using gas
prices for volumes exceeding contract limits and what is available from electric storage.
The battery will continue to be a price hedging and capacity enhancement tool for
BVES. Both functions will result in lower average power costs and greater retail sales
with the same level of capacity; which reduces all in energy costs for customers.

The results of the power supply simulation are summarized in Table 23 below.

Table 23: Base Case Forecast of Power Supply Costs (Nominal)

Energy Avg . . Total Supply Total Supply

Year Requirements Energy | Allin cost | Levelized Cost With Cost WO

MWh Cost $/MWh Solar Cost Solar & Solar or

$/MWh Battery $ Battery $
2017 161,565 $45.83 $74.19 $66.39 $11,986,429 | $11,986,429
2018 152,018 $44.13 $67.64 $66.39 $10,283,049 | $10,283,049
2019 158,931 $49.66 $68.30 $66.39 $10,855,743 | $10,855,743
2020 171,776 $56.79 $78.99 $66.39 $13,860,287 | $12,006,342
2021 170,267 $53.77 $75.61 $66.39 $13,244,183 | $11,390,237
2022 169,213 $53.66 $75.58 $66.39 $13,169,392 | $11,315,446
2023 168,702 $53.64 $75.83 $66.39 $13,179,464 | $11,325,518
2024 168,671 $53.30 $75.44 $66.39 $13,128,822 | $11,274,876
2025 168,519 $52.96 $75.53 $66.39 $13,141,090 | $11,287,145
2026 167,939 $52.81 $75.70 $66.39 $13,131,519 | $11,277,574
2027 167,415 $52.75 $76.01 $66.39 $13,148,339 | $11,294,393
2028 166,903 $52.50 $75.74 $66.39 $13,079,901 | $11,225,955
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6.B  SCE Transmission and Distribution Charges

After energy costs, BVES’ largest cost component of total power supply costs is
transmission costs. BVES pays SCE for transmission service on three SCE 33 kV lines
that deliver power up the mountain to BVES, and for SCE wholesale distribution access
tariff (WDAT) service (for service from SCE’s Victor Substation near Victorville to
SCE’s Cottonwood Substation in Lucerne Valley and from SCE’s Vista Substation to
SCE’s Zanja Substation near Redlands). BVES also pays the CAISO for transmission
of energy imported into and through California. Together these transmission charges
are approximately $2,700,000 annually.*

Currently, BVES is charged on a monthly basis for four different uses of SCE’s non-
CAISO grid. The four different categories of monthly charges for transmission and
wholesale distribution services from SCE total approximately $900,000 annually.

6.C  California Independent System Operator Charges

The CAISO charges BVES, through its Scheduling Coordinator (SC) Automated Power
Exchange (APX), for ancillary services, grid management charges, imbalance energy,
and CAISO uplifts.*® Ancillary services are the services necessary to follow the
moment-to-moment changes in load, such as regulation, load following, voltage support
and operating reserve capacity. Grid management charges are the cost of operating the
California transmission grid and include costs associated with running the CAISO
markets. Imbalance energy charges apply to deviations between scheduled and metered
energy and typically represent a very small portion of BVES’ energy requirements.
BVES will continue to minimize imbalance costs through more accurate day ahead
power forecasts.

6.D  Congestion Costs

Congestion Costs are one of the two components (transmission losses being the other)
of the cost to deliver energy from one point to another within the CAISO. The cost of
congestion is the difference in the Marginal Congestion Cost (MCC) component of the
Locational Marginal Price*’ (LMP) between the price nodes specified for energy
delivery and takeout. For BVES supply contracts, the source from the CAISO
settlements perspective is the aggregated generation hub price for South of Path 15

4 Including Schedule Coordinator fees.

46 CAISO uplift charges are collected from all customers to ensure market participants, including
suppliers, are made whole. They reflect costs incurred to run the market for which there is no direct
assignment to specific LSEs. They are collected from all customers to ensure the CAISO market is
ultimately revenue neutral.

47 The CAISO’s market design creates marginal nodal or locational prices in its Day Ahead market
process. The Locational Marginal Price or LMP is the algebraic sum of the 1) Marginal Energy Cost
(MCE), 2) Marginal Cost of Congestion (MCC), and 3) Marginal Loss Cost (MLC).
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(TH_SP15_Gen-APND) area.*® The sink, or takeout, point is the Southern California
Edison Default Load Aggregation Price (DLAP_SCE). This price is the load weighted
aggregation of all load nodes within the SCE TAC area. The Congestion Cost is
calculated using the Day Ahead Market Prices as follows:

Congestion Costs = Source Marginal Congestion Cost — Sink Marginal Congestion Costs

Congestion costs can be mitigated through the use of Congestion Revenue Rights
(CRRs). BVES’ power contracts are for delivery to the SP15 area, so BVES must bear
the cost for any congestion between SP15 and the DLAP.

As the economic conditions within California improve and system load increases, the
cost of congestion will increase correspondingly to heavier system loading.
Additionally, as more renewable generation is added within the CAISO area, it is
expected that transmission use will increase and ultimately add to the overall cost of
congestion. To mitigate this risk, BVES will continue to participate in the CAISO CRR
process to secure the appropriate financial hedge to mitigate potentially increasing
congestion costs or secure PPAs that deliver energy to the DLAP_SCE on behalf of
BVES. The current bids for annual and seasonal shaped contracts offered power
products with delivery at the DLAP_SCE and at the SP15 EZ Gen. The delivery at the
DLAP_SCE was higher than the SP15 EZ Gen. BVES will evaluate if the price
premium is less than the value of CRR coverage (both directions of flow) for BVES.

6.E  Risk Management

As a prudent utility, BVES assumes a low-risk posture. Rather than rely substantially
on the volatile, lower-cost spot market for supply, it seeks greater certainty in total
power supply costs through long-term contracts rather than risk substantial upward
price movements in the spot market. For the past few years, BVES has been able to fix
the cost of a large percentage of its total power supply costs through long-term PPAs.
This has allowed BVES to reduce its exposure to market price uncertainty, but BVES
still faces other sources of risk.

BVES takes into account the Value at Risk (VAR) when determining how much of its
future energy supplies to purchase through long-term PPAs. The VAR is a measure of
how much total costs change when underlying variables, such as natural gas prices,
change. Steps taken to mitigate VAR include the following:

e use of assets such as gas fired generation which indexes power prices to natural
gas prices (which has a lower volatility rate than power prices in the Southern
California market)

e use of solar project(s) to fix prices to the cost of capital of the solar facility

e use of physical call options with fixed strike prices to cap power prices

48 The CAISO derives the aggregated generation hub price by calculating a weighted average for all
generators within the SP15 area. Weights are pre-determined by the CAISO on an annual basis based on
previous year output. Generator hub prices are calculated for NP15, ZP26 and SP15 areas. Generation
scheduled to the aggregate generation hub is paid/charged the weighted hub price as calculated in the
Day Ahead market.
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e use of lighting efficiency program for the residential sector in order to shave the
nighttime peaks (BVES system peak period is 7 to 10 PM) and facilitate asset
and contract coverage noted above

e Battery applications to condition the system load and facilitate asset and
contract coverage are under review at this time. (A future IRP will have cost
benefit analysis of this technology application to BVES’ system)

¢ use of demand response to reduce demand during periods of extreme price
spikes when other hedging is fully exhausted

Additional risks BVES faces are forecast risk, market-price risk, regulatory risk, supply
risk, counterparty risk, or a combination thereof. The growing portion of energy
consumption from customer-owned distributed generation via the Net Metering
program and its potential successor program is a significant concern. Customer solar
production should increase from 1.6 % of sales in 2015 to 7% of retail sales by 2020, to
12% of sales in 2028 as this is well within the range of residential and commercial
customer solar program potential (customers with less than a 5-year payback period).
BVES has taken a conservative approach to forecasting retail sales in order to account
for strong growth in customer owned Distributed Generation and has sized contracts
and asset plans accordingly. The forecast could change significantly if the customer
solar production does not grow as stated in the forecast. BVES continues to closely
monitor customer Distributed Generation growth and will reassess resource
requirements in future IRPs.

Forecast risk* is the risk associated with over- or under-forecasting BVES’ retail
requirements and having either too much or too little energy under long-term PPAs,
requiring that BVES either buy at higher than expected costs in the spot market or sell
surplus energy from existing contracts at a loss. BVES mitigates this risk by improving
on forecasting models, using multiple models (regression, statistically adjusted end-use,
conditional demand analysis models for individual customers) for long-term and mid-
term forecasting periods, and neural network models for next day forecasting.

Market-price risk is the risk associated with entering into long-term PPAs with
wholesale prices subsequently falling, such that BVES could have purchased the energy
less expensively in the short-term or spot market. Conversely, if BVES chooses not to
enter into a long-term PPA at current prices and then prices rise, BVES’ price of power
could rise dramatically as compared to not locking in prices at current rates. To mitigate
market-price risk, BVES’ planning assumptions utilize the forecasting of IHS-CERA,
experts in global and regional economic trends, all facets of energy markets, policy
assessments, and detail industries. IHS-CERA fully integrates all of the forecast
products into one harmonious assessment of the power, fuels markets, and economy.
The firm is well connected with energy, policy, manufacturing, and service sector
leaders. Scenario analysis is also incorporated in the IHS-CERA support of BVES’ IRP
planning process. BVES incorporates this external analysis into the internal analysis
used to plan for its future resource needs.

4 BVES is refining its Load Research Project to improve forecasts; specifically, future plans are to
include addition of more refined customer data via, among other methods, a pole top collection system.
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Regulatory risk is the risk of changes in regulations or new regulations that increase
BVES’ cost of doing business. For example, if BVES takes actions to meet current
regulations and regulations are subsequently changed, BVES may incur increased and
unforeseen costs to (1) undo earlier actions, and (2) meet the new regulations. To
mitigate regulatory risk, BVES utilizes a number of resources to assess current and
future policy affecting California energy markets. BVES utilizes various legal and
market consultants as well to fully assess options that BVES should take in planning for
the future.

Counterparty risk is the risk that a counterparty defaults on its obligations and BVES
incurs additional costs to replace energy contracted from the counterparty. To attempt
to mitigate this risk, BVES utilizes parent company guarantees to the extent possible.
BVES also attempts to deal primarily with companies that have good credit ratings

BVES cannot avoid all risk; risk that cannot be avoided must be managed to the extent
feasible and in the most cost-effective manner. Although BVES cannot control the
actions of the market or other entities, BVES seeks to design its resource acquisition
strategy to minimize the financial impact of forecast and market risk. For example,
BVES intends to fix the price of roughly 90 percent of its energy requirements for the
next few years, which minimizes the impact of sudden price spikes in the spot markets.
BVES has fixed the price of a significant amount of its energy requirements through the
acquisition of competitively-priced long-term PPAs. BVES’ new generation assets of
solar and battery should not only secure supply but offer price hedges tied to another
fuel. Diversity of resources was a key element in the development of the capacity mix
available to BVES. This reduces risk for all components discussed in this section. A
new technology which BVES is analyzing is the flow battery integration into the
system and distribution planning process. The multiple cost reducing benefits and the
constant improvement in performance and cost reduction make batteries an excellent
capacity and a potentially vital instrument for BVES resource planning.

BVES will continue to monitor, assess and reduce, where possible, its regulatory risk at
both the federal and state levels. Different or new energy and environmental goals, at
both the federal and state levels, could add new complexity and costs to BVES’
operations. Any proposed changes, both at the federal and state level, will be taken into
consideration by BVES in its integrated resource planning process.

Two major goals in risk management of BVES resources are as follows. 1) Meet the
capacity of the firm customers first and interruptible customers second, and 2) hedge
the energy requirement expenditures in the future via fixed price contracts for both
interruptible and non-interruptible customers, load conditioning through efficiency
lighting programs and load control, addition of utility owned solar capacity, and the
conditioning of system load to fit assets and contracts through batteries or other energy
storage technology. BVES hopes to use hourly shaped contracts by season and the
battery duty cycle to redistribute long positions to the short positions. See hedging
example below in Figure 19. BVES used the 90" percentile of hourly load by season
under colder than normal temperatures to size shaped contracts for annual and seasonal
PPAs. The 5 MW / 20 MWh battery solutions will mitigate the long positions that may
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occur in certain hours. The contracts were shaped to minimize short and long positions
for the contract coverage.

Figure 19: Hourly Load Hedging Contracts Proposal for BVES
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6. F Summary and Conclusions

There are a number of components of BVES’ total power supply costs, of which
capacity and energy are the largest. Other costs include transmission on SCE-owned
and operated facilities and CAISO charges.

The baseline simulation of power supply costs for the period 2018-2028 identified
some of the important planning issues facing BVES in the nearer term (2018-2028),
resulting in several mitigating actions that can be pursued. Such actions include
continuing to procure approximately 90 percent or more of BVES’ annual energy
requirements through fixed price contracts to provide long-term cost stability. BVES
could hedge the remaining portion of its energy requirement through a 8.0 MW solar

project, and the 8.4 MW existing gas fired BVPP or some combination of these options.
In addition, BVES may be able to shave up to 2.4 MW of load through the continuation

of the existing efficiency program targeting lighting.

Regarding the outer years of late 2019 to 2028, BVES will pursue energy and capacity
products to mitigate any significant price increases. BVES will also pursue battery
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technologies as an instrument in shaping the system load and therefore reducing energy
requirement expenses. BVES has left room between energy requirement and hedged
volumes in the winter in order to utilize the strategies mentioned above which reshape
the load profiles in order to remove the need for some of the market hedged volumes
mentioned.

As a prudent utility, BVES generally assumes a low-risk posture. Rather than rely
substantially on the volatile, spot market for supply, it seeks greater certainty in total
power supply costs through long-term contracts rather than risk substantial upward
price movements in the spot market. For the past few years, BVES has been able to fix
the cost of a large percentage of its total power supply costs through long-term PPAs.
This has allowed BVES to reduce its exposure to market price uncertainty, but BVES
still faces other sources of risk. Additional risks that BVES manages are forecast risk,
market-price risk, regulatory risk, supply risk, counterparty risk and other types of
business risk. BVES cannot avoid all risk; risk that cannot be avoided must be
managed to the extent feasible and in the most cost effective manner. Although BVES
cannot control the actions of the market or other entities, BVES seeks to design its
resource acquisition strategy to minimize the financial impact of forecast and market
risk.

Economic development will be closely monitored over the coming years in order to
produce an accurate forecast and assure an adequate resource plan. Current approved
expansions by customers are embedded in the current base case. Future expansion plans
that are not yet announced are embedded in the base case forecast. Major game
changers are not in the forecast of this IRP.

Enhancements to the forecasting process via forecast modeling, a customer survey, and
a gathering of economic assumptions and economic development activities will allow
BVES to enhance the risk management process and reduce the risk of price spikes. This
process will also allow for improved resource planning and avoid capacity shortages
and over-procurement of contract resources. Load forecasting model enhancements
should further reduce forecast errors and allow for improved planning of resource
requirements. Current economic development projects are covered in the base case;
however, future projects which change the economic structure of the regional economy
will be monitored for likelihood of occurrence and may be reflected in the forecast
analysis.

BVES will closely monitor the continued growth of customer-owned solar distributed
generation. BVES must plan for this impact on the energy requirements in the future.

Ultility solar projects will be reviewed as a cost mitigating instrument for energy costs
for BVES. These projects may be located on customer property. If proven to be
beneficial to BVES customers, BVES will pursue program and tariff designs to support
implementation of these projects.

A forecast of sub-regions in the service area may be incorporated into the planning
process in the future via new econometric models. This could enhance operations

planning initiatives involving the sizing of equipment requirements, improve planning
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for Demand Response programs, and improve the efficiency of the power grid serving
BVES, thereby reducing loss factors and load requirements relative to retail sales.
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Appendix A: Map of California Electric Utility Service Areas
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Appendix B: Map of California Balancing Authorities
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Appendix C: Map of Southern California Transmission System
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Appendix D: Map of BVES Power and Interconnectionwith SCE
Power Lines
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Appendix E: Monthly Average Load Curves
(Including Bear Valley Power Plant Reduction of CAISO Load)

BVES 2014 Average Hourly Peak Demand at Goldhill and Radford
Summer Months (Apr - Oct)

«»
2
b=
®
3
s
7
o
=

0900 1200 1500 1800
Hour

May emmmms)yn o)yl eos——Ayg —essSep e Oct

BVES Integrated Resource Plan for 2018 to 2028 103



BVES 2014 Average Hourly Peak Demand at Goldhill and Radford
Winter Months (Nov - Mar)
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Appendix F: Glossary of Acronyms

APX

APX, Inc.

The company that serves as the CAISO-certified Scheduling
Coordinator (SC) for BVES.

BA

Balancing Authority

An entity that maintains load-resource balance within an area
defined by a metered boundary. A balancing authority is the entity
responsible for operating a control area. It matches generation with
loads and maintains frequency within limits.

BVPP

Bear Valley Power Plant

The 8.4 MW natural gas-fired, peaking power plant owned and
operated by Bear Valley Electric Service.

CAISO

California Independent
System Operator
Corporation

A not-for-profit public-benefit corporation charged with operating
the majority of California’s high-voltage wholesale power grid. The
CAISO is the independent link between power plants and the
utilities that serve the State’s consumers, providing equal access to
the grid for all qualified users and planning for transmission
infrastructure.

CARB

California Air Resources
Board

The "clean air agency" in the government of California, established
in 1967 as a department within the cabinet-level California
Environmental Protection Agency.

CO2e

Carbon Dioxide
Equivalency

A quantity that describes, for a given mixture and amount of
greenhouse gas, the amount of CO2 that would have the same
global warming potential (GWP), when measured over a specified
timescale (generally, 100 years).

CRR

Congestion Revenue
Rights

A financial mechanism designed to reduce the effect of congestion
costs allocated to LSEs. A CRR is a uni-directional right to receive
congestion charges from an entity causing transmission congestion.

DR

Demand Response

A set of programs offered by an LSE that provides its customers
with financial incentives to reduce load in response to an event
signal from the LSE.

DSM

Demand Side Management

Programs initiated by the LSE with its customers that include both
EE and DR.

EE

Energy Efficiency

A set of programs offered by the LSE that provides its customers
with financial incentives to install efficient electric equipment.

ESA

Energy Savings Assistance

An energy efficiency program offered by BVES under its 2013
GRC to replace the Low Income Energy Efficiency program,
available only for qualifying low income residential customers.

GHG

Greenhouse Gas

A gas, such as water vapor, carbon dioxide, methane,
chlorofluorocarbons (CFCs) and hydro-chloro-fluorocarbons
(HCFCs), that absorbs and re-emits infrared radiation, warming the
earth's surface and contributing to climate change.

GRC

General Rate Case

A process used by a utility to request recovery of its forecast
revenue requirement including all operating and investment related
costs. It establishes or changes the rate design and price levels to
customers. It is a public process in which customers may
participate.
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Appendix F: Glossary of Acronyms (continued)

ICPM

Interim Capacity
Procurement Mechanism

A tariff which became effective on March 31, 2009 at the start of the
new ISO market, enabling the ISO to acquire generation capacity to
maintain grid reliability if (1) load serving entities fail to meet
resource adequacy requirements; (2) procured resource adequacy
resources are insufficient or (3) unexpected conditions create the
need for additional capacity.

IHS-
CERA

IHS Cambridge Energy
Research Associates

A research company which provides independent analysis on energy
markets, geopolitics, industry trends and strategy.

10U

Investor Owned Utility

A privately-owned electric utility whose stock is publicly traded that
is rate regulated and authorized to achieve an allowed rate of return
for its shareholders.

IRP

Integrated Resource Plan

A document for planning, evaluating and acquiring generation

resources to meet forecasted energy requirements. The goal of the
IRP is to identify a mix of firm generation resources that provides
reliable, least-cost energy to serve the needs of electric customers.

IRRP

Interim Reliability
Requirements Program

A program which implements Resource Adequacy established by
State authorities, including the CPUC and other local regulatory
authorities, intended to remain effective until implementation of
Market Redesign and Technology Upgrade.

LAP

Load Aggregation Point

A set of physical or theoretical Pricing Nodes as specified in the
CAISO Tariff that are used for the submission of Bids and
Settlement of Demand.

LCR

Local Capacity Resource

Resource Adequacy Capacity from a Generating Unit listed in the
technical study or Participating Load or Proxy Demand Resource
that is located within a Local Capacity Area capable of contributing
toward the amount of capacity required in a particular Local
Capacity Area.

LMP

Locational Marginal
Pricing

A market-pricing approach used to manage the efficient use of the
transmission system when congestion occurs on the bulk power grid.
Marginal pricing is the idea that the market price of any commodity
should be the cost of bringing the last unit of that commodity - the
one that balances supply and demand - to market.

LSE

Load Serving Entity

An entity that provides electric power service to end-use customers.
LSEs include but are not limited to IOUs, Energy Service Providers,
Community Aggregation Groups and publicly-owned utilities.

MCC

Marginal Congestion Cost

The component of LMP at a node that accounts for the costs of
congestion, as measured between that node and a reference bus.

MRTU

Market Redesign and
Technology Upgrade

CAISO market redesign process implemented on April 1, 2009,
intended to improve the reliability of energy supply and transmission
grid management.

MSA

Metropolitan Statistical
Area

A geographical region with a relatively high population density at its
core and close economic ties throughout the area, such as Los
Angeles-Long Beach-Santa Ana.

NEM

Net Energy Metering

A program and associated tariff which allows customers to use
renewable resources (e.g., solar panels) to generate electricity and
offset their consumption with their own power production.
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Appendix F: Glossary of Acronyms (continued)

PPA Power Purchase Agreement | Power contract between an LSE and an electricity generator.

RA Resource Adequacy CPUC mandated level of capacity and reserves that each LSE must
have to meet their customers’ demand that is coincident with
CAISO’s peak load.

RFP Request For Proposals A document that an organization posts to elicit competitive bids
from potential suppliers of a product or service.

RPS Renewables Portfolio CPUC/Legislature requirement that all LSEs must obtain a specific

Standard percentage of the energy they sell to their retail customers through
renewable generation sources.

SC Scheduling Coordinator An entity certified and authorized by the CAISO to schedule load
and generation resources in the CAISO market.

SENA | Shell Energy North An energy provider with which BVES has contracted for multiple

America energy products to be delivered over the period 2009 through 2013.

SMJU | Small and Multi- CPUC-regulated utilities other than Pacific Gas & Electric, Southern

Jurisdictional Utilities California Edison, and San Diego Gas & Electric, which serve retail
customers in California.

SP15 South of Path 15 For purposes of energy pricing and definition of delivery location,
the State is divided into three zones and scheduling points: SP15 in
the south, NP15 in the north, and ZP26 in the center.

VAR Value at Risk A technique used to estimate the probability of portfolio losses based
on the statistical analysis of historical price trends and volatilities.

WDAT | Wholesale Distribution A fee levied by a transmission owner to an LSE with no transmission

Access Tariff ownership for use of their transmission equipment.
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Appendix G: Composition of BVES Hourly Load

Energy Req. Load Factor

Peak
Year MW Mwh
2011 Actual 40.1 152,027
2012 Actual 43.6 146,236
2013 Actual 38.8 150,133
2014 Actual 46.4 145,768
2015 Actual 46.0 150,388
2016 Actual 42.7 156,258
Normal Weather
2017 42.7 161,565
2018 453 152,018
2019 52.4 158,931
2020 52.4 171,776
2021 52.4 170,267
2022 52.4 169,213
2023 52.4 168,702
2024 52.4 168,806
2025 52.4 169,633
2026 52.4 169,060
2027 52.4 168,598
2028 52.4 169,111
25 % Colder Temperatures
2018 47.8 154,985
2019 52.4 162,318
2020 52.4 174,791
2021 52.4 173,145
2022 52.4 172,042
2023 52.4 171,527
2024 52.4 171,652
2025 52.4 176,046
2026 52.4 175,411
2027 52.4 174,901
2028 52.4 175,369
25 % Warmer Temperatures
2018 42.5 148,227
2019 52.4 154,796
2020 52.4 167,335
2021 52.4 165,786
2022 52.4 164,765
2023 52.4 164,300
2024 52.4 164,457
2025 52.4 164,687
2026 52.4 164,159
2027 52.4 163,767
2028 52.4 164,316

%

43.31%
38.29%
44.16%
35.85%
37.33%
41.77%

43.21%
38.32%
34.62%
37.42%
37.09%
36.86%
36.75%
36.77%
36.96%
36.83%
36.73%
36.84%

37.00%
35.36%
38.08%
37.72%
37.48%
37.37%
37.39%
38.35%
38.21%
38.10%
38.20%

39.80%
33.72%
36.45%
36.12%
35.89%
35.79%
35.83%
35.88%
35.76%
35.68%
35.80%

5MW
8,760
8,760
8,760
8,760
8,760
8,760

8,760
8,760
8,760
8,760
8,760
8,760
8,760
8,760
8,761
8,760
8,760
8,781

8,760
8,760
8,760
8,760
8,760
8,760
8,760
8,761
8,760
8,760
8,781

8,760
8,760
8,760
8,760
8,760
8,760
8,760
8,761
8,760
8,760
8,781

10 MW
8,760
8,760
8,757
8,760
8,755
8,760

8,760
8,759
8,760
8,760
8,760
8,760
8,760
8,760
8,252
8,409
8,410
8,427

8,758
8,758
8,760
8,759
8,758
8,758
8,758
8,211
8,355
8,351
8,368

8,759
8,759
8,760
8,760
8,759
8,759
8,759
8,229
8,394
8,394
8,418

15 MW
5,320
5,088
5,340
5,105
4,799
6,348

7,051
5,484
5,587
6,111
5,925
5,804
5,733
5,747
5,670
5,435
5,389
5,396

5,691
5,759
6,220
6,004
5,874
5,812
5,821
5,732
5,520
5,493
5,485

5,121
5,239
5,772
5,502
5,444
5,389
5,405
5,450
5,216
5,183
5,178

Hours BVES System Above:

20 MW
1,817
1,192
1,591
1,124
1,564
1,918

2,189
1,604
1,857
2,430
2,381
2,354
2,337
2,339
2,551
2,511
2,495
2,511

1,816
2,051
2,553
2,495
2,457
2,445
2,447
2,791
2,767
2,748
2,758

1,378
1,622
2,253
2,199
2,161
2,150
2,153
2,389
2,356
2,346
2,353

25 MW
1,003
594
796
565
907
764

847

783
1,086
1,758
1,741
1,729
1,725
1,726
1,748
1,745
1,737
1,752

863
1,158
1,799
1,784
1,771
1,768
1,768
1,933
1,905
1,900
1,912

679

995
1,676
1,661
1,649
1,644
1,645
1,644
1,643
1,640
1,653

30 MW
376
302
418
281
539
288

300
335
662

1,137

1,106

1,088

1,072

1,070

1,212

1,211

1,197

1,200

34
775
1285
1250
1229
1221
1222
1,495
1,492
1,482
1,484

277
550
953
925
904
892
893

1,020

1,012

1,001

1,002

35MW
48
69
49
95
189
57

57
140
344
536
521
512
504
503
607
598
595
601

191
412
633
607
596
592
592
846
831
820
827

98
293
234
218
409
204
406
492
487
483
487

40 MW
1
14
0
29
46
13

13

33
168
289
281
274
273
271
339
341
339
338

56
223
339
330
326
322
322
461
467
459
460

9
120
230
220
214
211
210
268
268
266
265

1) Note that although load is interrupted above 50 MW, BVES can serve load up to 52.4 assuming 5 MW battery solution implemented.
Also, load can be served up to 56.4 MW for a duration of 3 hours. The load served above 50 MW has some degree of uncertainty.

45 MW

o w s~ O OO

o

55
104
99
94
92
92
195
197
195
199

86
150
144
137
134
134
282
285
281
285

40
72
67
65
65
65
139
141
135
139

50 MW

OO0 oo oo

o

21

BRRYS

63

59
71

o

54
53
52
53
136
135
128
136

16
19
19
17
17
17
45
46
45
49

Sales

KWh
133,709
128,616
132,043
128,204
132,267
137,430

142,098
133,701
139,781
151,078
149,751
148,824
148,375
148,466
149,194
148,690
148,283
148,735

136,311
142,760
153,730
152,282
151,312
150,859
150,969
154,834
154,275
153,827
154,239

130,366
136,144
147,172
145,810
144,912
144,503
144,641
144,844
144,379
144,034
144,517

The chart above reflects the number of hours that the BVES system load is above certain
MW thresholds.
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Under the Normal Weather

1Ss101nS

Rivalry (Base Case) Scenario

BVES Carbon Em

Appendix H

a1 W2 N3 014 015 2016 2017 2018 2019 2020 2021 2022 2025 2024 2025 2026 2027 2028

BVES Sees (Wh), NEM cluded 1965 133,039 13583 131993 139442 133873 130299 135730 136551 134869 133520 132580 132124 132207 13180 131371 130904 130453
RPS Redquirement B 500 700  200%  300%  B00%  M4T00% 6400% BA00% 0800% 41500% 3200% M0  dBE0%
RECS and Soler RS R4S B/ 03I 2N UKT 463N 48209 K9 862 BT 7R BT 6079
Purchased Power 07164 100405 95119 96369 %420  T0SH3 67550 64828 62428 GOST3  GB0BO 55666 538 H097S
Solar Project Output 19769 19631 19493 19357 19221 19087 18953 1860 18689
BVPP Nt Generafion 0 0 0 1 T8 144 1% 128 126 126 m m m 88
Emisison i T 003624 0027326 0020176 0022357 0.021015 0.014587 0.012774 0011426 0010641 0.020279 0.010979 001105 0020555 0.010083
BVPP Emission 00000 00000 00000 00000 0000 0001 0000t 0000 00000 0000 0001 0000t 00001 0.0001
Purchase Pow er Emmission 003624 00273257 0020176 0.0223562 0.0209855 00145313 00127214 00143767 00103926 0.0102302 00108723 00109433 00104514 0.0099728
Vamoth Displeced Generaton

Thorugh Supplemental Sales in

WWh 0 0 0 0 8190 16263 16263 16263 16263 16263 16263 162683 16263 16,263
Desel Eng et Rte Bls per Kt 1030 10300 10300 10300 10300 10300 10300 10300 120300 120300 120300 2030 2030 12030
Diesel Fuel Heat Content Btus per

Gal 138690 138690 138690 138690 138690 138690 138690 138690 138690 138690 138690 138690 13B6%0 138690
Gallons of Diese for Generation 0 0 0 0 608,241 1,207,794 1,207,794 1,207,79 1,207,794 1,207,794 1,207,794 1,207,794 1,207,794 1,207,794
Lbs of Enmisison Per Galof Desel 22 22 02 02 22 02 22 22 22 22 22 22 22 22
Ermisisons of Dielin NV 00000 00000 00000 00000  OOO§1 002 0012 0012 0012 0012 00122 0012 0012 00f22
Purchase: Power for Memmoth

Enmisisons 00000 00000 00000 00000  0OO8 00033 0003t 00029 00028 00028 00030 00032 00032 00032
Mammoth Displaced Generation

Thorugh Supplemental

SalesReduced Erissions in AT 00000 00000 00000 00000 00043 00088 00091 0009 00094 000% 00091 0009 00090 0.0090
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Appendix I:
BEAR VALLEY ELECTRIC SERVICE

ALTERNATIVE IRP PLAN
UNDER D.12-02-018

BVES Integrated Resource Plan for 2018-2028 110



Appendix I: Alternative IRP Plan Under D.18-02-018

D. 18-02-018, Ordering Paragraph #14 states:

14. All load serving entities with annual load forecasts that are 700 gigawatt hours
or less in California in any of the first five years of the integrated resource plan
planning horizon, except PacifiCorp, shall be required to file Alternative Plans
consisting of at least the following information:

e California Energy Commission (CEC) Form S1.

e CEC Form S2 or Energy Information Administration (EIA) Form 861 or EIA
Form 8618.

e (CEC Power Content Report.

o A description of the treatment of disadvantaged communities, as required in
Ordering Paragraph 6 above.

e A description of how planned future procurement is consistent with the
Greenhouse Gas Planning Price or its individual Greenhouse Gas Benchmark.

o A Conforming Portfolio consistent with the Reference System Portfolio.

o A description of any alternative or preferred portfolios along with identification
and justification for any deviations in assumptions from the Reference System
Portfolio.

o A description of how the LSE’s preferred portfolio is consistent with each
relevant statutory and administrative requirement.

e An action plan that includes all of the actions the LSE proposes to take in the
next one to three years to implement its plan.

o A description of any barriers and lessons learned from the prior IRP and/or
procurement cycle.
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1. California Energy Commission (CEC) Form S1.

State of California

California Energy Commission

ELECTRICITY RESOURCE PLANNING FORMS

CEC Form S-1 Capacity Resource Accounting Table (issued 12/2016)

LSE Names on Admin Tab
2018 MW numbers are illustrative Yellow fill relates to an application for confidentiality

Where cell specifies more than one datum, separate data with
semicolon Bold font cells sum automatically Data input by User are in dark green font

line |Capacity A ing Table (MW) 2015] 2016 2017] 2018 2019 2020 2021 2022 2023 2024 2025 2026

PEAK LOAD CALCULATIONS ( Prior Forecasts {) (Forecast Supply =)

1 |Forecast Total Peak-Hour 1-in-2 Demand 46.0} 42.7] 40.5 45.3 52.4) 52.4 52.4 52.4 52.4 52.4 52.4f 52.4)

2a |ESP Demand: Exisitng Customer Contracts

2b |ESP Demand: New and Renewed Contracts

2c |ESP Demand in PG&E service area

2d |ESP Demand in SCE service area

2e |ESP Demand in SDG&E service area

Additional Achievable Energy Efficiency (-) -9.5 -9.5 -9.5 -9.5 -9.5 -9.5 -9.5
Demand Response/Interruptible Programs (-) -9.0] -9.0 -9.0 -9.0] -18.1f -18.1 -18.0) -18.0) -18.0) -18.0) -18.0) -18.0|

Adjusted Demand: End-Use Customers 37.0| 33.7] 31.5] 36.3] 34.3 24.8 24.9] 24.9] 24.9] 24.9] 24.9] 24.9|

Coincidence Adjustment (-) -4.6 -6.1 -10.6| -11.3 -6.7| -6.7| -6.8 -6.8 -6.8 -6.8 -6.8 -6.8

Coinci Peark-Hour Demand 32.4] 27.6) 20.9 25.1 27.6| 18.1 18.1] 18.1] 18.1] 18.1] 18.1] 18.1]

Required Planning Reserve Margin 4.9 4.1] 3.1 3.8 41 2.7 2.7| 2.7| 2.7 2.7 2.7 2.7

o|o[w]|o|u[s|w

Credit for Imports That Carry Reserves (-)

i
1)

Firm Sales Obligations

N
=y

Firm LSE Procurement Requirement 46.4] 44.0 45.3] 51.3] 45.2| 34.3| 34.3 34.4] 34.4] 34.5| 34.5| 34.5]

CAPACITY SUPPLY RESOURCES

12a | Total Fossil Fuel Supply 8.4 8.4 8.4 8.4 84| 84 8.4 8.4 8.4 8.4 8.4 8.4

12b [Natural Gas Unit 1 8.4 8.4 8.4 8.4 8.4| 8.4 8.4 8.4 8.4 8.4 8.4 8.4

[state fuel; then list each resource, e.g. Natural Gas, Fossil Unit
12c|2] 0] 0 0 0 0| 0 0 0 0 0 0f 0

[state fuel; then list each resource, e.g. Natural Gas, Fossil Unit
12d [N; list of planned resources last]

13a |Total Nuclear Supply 0| 0| 0|

13b |[Nuclear Unit 1]

14a |Total Hydroelectric Supply 0| 0| 0|

14b | Total: Hydro Supply from Plants larger than 30 MW

0
0
0
13c |[Nuclear Unit 2] 0
0
0
0

14c |Total: Hydro Supply from Plants 30 MW or less

15a | Total Utility-Controlled Renewable Supply 0.0 0.0) 0.0| 0.0 0.0/ 0.0 0.0) 0.0| 0.0| 0.0| 0.0| 0.0

15b |Solar; Renewable Project 1 0.0 0.0 0.0 0.0| 0.0| 0.0| 0.0 0.0| 0.0|

[state fuel; then list each resource, e.g. Geothermal:
15¢ [Renewable Project 2] 0

[state fuel; then list each resource, Wind: Renewable Project
15d |N; list planned resources last] 0

17a | Total Qualifying Facility (QF) Contract Supply 0 0 0| 0 0 0 0 0| 0| 0| 0| 0

17b [Biofuels

17c |Geothermal

17d [Small Hydro

17e [Solar

17f |Wind

17g |Natural Gas

17h [Other

line |Capacity ing Table (MW) 2015/ 2016 2017| 2,018 2019| 2020 2021 2022 2023 2024 2025 2026

18a |Total Contract Supply 0| 0| 0 0| 0| 0| 0| [ [ [ 0| 0|

18b |Renewable DG Supply 0] 0 0 0| 0| 0 0 0 0 0 0 0|

18c |[state fuel; then Renewable Contract 1 (Supplier Name)]

18d |[Small Hydro; then enewable Contract 2 (Supplier Name)]

18e |[Solar; then Renewable Contract N, list planned resources last]

19a |Total Other Bilateral Contract Supply 32| 30.8| 26 27.5) 39| 39 39| 39| 39| 39 39 39|

19b |Non-Renewable DG Supply 0| 0 0 0| 0| 0 0 0 0 0 0 0|

[state fuel if known; then Annual Other Bilateral Contract 1
19¢ |(EDF)] 12 12 12 12,

i
o
q

[Physical Call Option: Other Bilateral Contract 2 (EDF)] 7 7 7

19e |[Seassonal Bilateral Contract 3 (Shell)] 7 7 7

19n |Planned Resources: list each on lines inserted below this line.

190 |Future Annual Contract (May 23,2018 RFP,new RFP) 16| 16 16 16 16 16 16 16|

19p |Future Seassonal Contract (May 23,2018 RFP,new RFP) 18| 18| 18 18 18 18 18 18

19q |LI or Flow 5 MW /20 MWh battery 5| 5 5 5 5 5 5 5

20 [Short-Term and Spot Market Purchases (and Sales) 6 4.8| 16

CAPACITY BALANCE SUMMARY

21 [Total: Existing and Planned Supply 46.4 44.0 34.4 51.4 47.4| 47.4 47.4/ 47.4f 47.4) 47.4) 47.4) 47.4

[N

22 |Firm LSE Procurement Requirement 46.4] 44.0 45.3] 51.3] 45.2| 34.3] 34.3] 34.4] 34.4] 34.5] 34.5] 34.5]

@

23 |Net Surplus (or Need) 0.0 0.0| -10.9 0.1 2.2| 13.1] 13.1] 13.0] 13.0] 12.9] 12.9] 12.9|

i

24 |Generic Renewable Supply

&

25 |Generic Non-Renewable Resources

=

26 [Specified Planning Reserve Margin 15% 15% 15% 15% 15%| 15% 15% 15% 15% 15% 15% 15%
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hours 7-10 PM

BVES Integrated Resource Plan for 2018-2028

MW MW
line | Historic LSE Peak Load: Year 2015 | Year 2016
27 | Annual Peak Load / Actual Metered Deliveries 45.0 39.4
28 | Date of Peak Load for Annual Peak Deliveries 12/26/15 12/24/16
29 | Hour Ending (HE) for Annual Peak Deliveries 19 18
30 | Interruptible Load called on during that hour (+) 0.0 0.0
31 | Self-Generation and DG Adjustments 13.1 13.1
32 | Adjustments for Major Outages 0.0 0.0
33 | Adjusted Annual Peak Load 58.1 52.5
Lines Notes
31 | Snow Summit Generation for Snow Making
31 | BBARWA 600 KW + 500 KW=1,100 KW
19q| Batterry Discharge over 4 hour period will occure during peak
1 | Assuming battery 5 MW/20 MWh
Snow Summit is interruptable customer with back up
4 | generation, will subscribe to BVES added facilities of two
substations 10 MW each.
Bear Valey Solar Project 8 MW Single Axis Tracking starting
15b| jan 2020 does not offer capacity support during BVES peak
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2. Energy Information Administration (EIA) Form 861

BVES Energy Information Administration (EIA) Form 861 is submitted herewith. EIA
Form 861 is attached as “EIA Form 861~
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3. California Energy Commission Power Content Report

Version: May 2018

ANNUAL REPORT TO THE CALIFORNIA ENERGY COMMISSION:
Power Source Disclosure Program

Schedule 1 and 2, applicable to: Load Serving Entities
For the Year Ending December 31, 2017

Load serving entities are required to use the posted template and are not allowed to make edits to this format.
Please fill out the company name and contact information.

GENERAL INSTRUCTIONS

COMPANY NAME
Bear Valley Electric Service (U 913-E)

PRODUCT NAME (If Multiple Products Offered)

CONTACT INFORMATION ’

Name Sean Matlock

N C stomer Care and Operations Support Superintendant

Mailing Address 42020 Garstin Dr.

City, State, Zip Big Bear Lake, CA 92315
= (30°) 866-4678 ext 120

smatlock@bves.com

Website

for PCL Posting https://www.bves.com/customer-service/rates-&-regulations/rules/

Please fill out the schedules that apply to your company’s filing requirements. Provide the annual report and
attestation together in PDF format and the annual report in an excel file by email to
PSDprogram@energy.ca.gov. Remember to fill in the company name above, submit separate reports and
attestations for each additional product if multiple electric service products are offered. Report procurements in
MWh (not kWh).

NOTE: Information submitted in this report is not automatically held confidential. If your
company wishes the information submitted to be considered confidential an authorized
representative must submit an application for confidential designation (CEC-13), which can
be found on the California Energy Commissions's website at
http://lwww.energy.ca.gov/icommission/chief_counsel/documents/CEC13.pdf

If you have questions, contact PSD staff at PSDprogram@energy.ca.gov or (916) 653-6222.
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ANNUAL REPORT TO THE CALIFORNIA ENERGY COMMISSION:

Power Source Disclosure Program
For the Year Ending December 31, 2017

SCHEDULE 2: ANNUAL POWER GONTENT LABEL GALCULATION

Version: May 2018

Applicable to: Load Serving Entities

INSTRUCTIONS: Total specific purchases (by fuel type) and enter these numbers in

the first column. Null power purchases should be included with Unspecified Power.
REC only purchases should be included as part of the fuel type they represent. Total
retail sales information from Schedule 1 will autopopulate on this schedule. Any

difference between total net purchases and total retail sales will be applied pro-rata to
each non-renewable fuel type. Each fuel type total will them be devided by retail sales

to calculate fuel mix percentages.

Net Purchases
(MWh)

Specific Purchases
Renewable

Percent of Total
Retail Sales (MWh)

Biomass & Biowaste

Geothermal

Eligible hydroelectric

Solar

Wind

Coal

Large Hydroelectric

Natural Gas

Nuclear

Other

42,679

Total Specific Purchases

123,367 |

Unspecified Power (MWh)

166,046 |

Total Retail Sales (MWh)

127,411 ]

COMMENTS:

BVES Integrated Resource Plan for 2018-2028
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Version: May 2018

ANNUAL REPORT TO THE CALIFORNIA ENERGY COMMISSION:
Power Source Disclosure Program
For the Year Ending December 31, 2017

ATTESTATION FORM

Applicable to: All participants in the Power Source Disclosure Program

: ?

I, Joseph Phalen, [title]__[~ 4, - "\0 ﬂ 75 ewvry [PIER ,
declare under penalty of perjury’ that the statements contained in Schedules

K« are true and correct and that I, as an authorized agent of Bear
Valley Electric Service, have authority to submit this report on the company's
behalf. 1further declare that the megawatt-hours claimed as specific purchases
as shown in these Schedules were, to the best of my knowledge, sold once and
only once to retail consumers.

Name: __ Joseph Phalen

Signed: ‘ . A 7. S A

el
Dated: _4 "/ ¢/ [gﬁ/g
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4. A description of the treatment of disadvantaged communities,
as required in Ordering Paragraph 6.

For purposes of integrated resource planning, a disadvantaged community shall be
defined as any community statewide scoring in the top 25 percent statewide or in one of
the 22 census tracts within the top five percent of communities with the highest pollution
burden that do not have an overall score, using the most recent version of the California
Environmental Protection Agency’s CalEnviroScreen tool. >

The table below confirms that BVES service area, which consists of Big Bear Lake, Big
Bear City, and Fawnskin does not have a disadvantaged community as defined by the
CalEnviro Screen tool below. °'Note, Fawn skin is in census track 6071011300.

e Total California ZIP  ((to h":l:::::r‘;::i:lnate Longitude Latitude CES3.0
Tract Population County N Percentile Range
- - - B4 location only) - - -

6071011203 1593 San Bernardino 92315 Big Bear Lake -116.8823112 34.2507714 60-65%
6071011205 1239 San Bernardino 92315 Big Bear Lake -116.9082131 34.2412057 60-65%
6071011300 1408 San Bernardino 92314 Big Bear City -116.9502352 34.3019952 55-60%
6071011401 4394 San Bernardino 92314 Big Bear City -116.8481795 34.2528568 55-60%
6071011206 995 San Bernardino 92315 Big Bear Lake -116.9467039 34.2409525 40-45%
6071011404 3692 San Bernardino 92314 Big Bear City -116.7540769 34.2724679 25-30%
6071011403 3350 San Bernardino 92314 Big Bear City -116.8254603 34.2429726 20-25%
6071011102 2031 San Bernardino 92314 Big Bear City -117.0878551 34.2553357 20-25%
6071011204 1271 San Bernardino 92314 Big Bear City -116.8619415 34.2352744 15-20%

Omone  OzomePctl PM25 PM25Pctl Dieselpm Dicse!PM  Drinking  DrinkingWater . . .\0.  pesticides Petl Tox. Rel
Pctl Water Pctl
0.068 100.00 8.27876414 20.16 1.825 5.81 318.07 34.02 0.00 0.00 14.90809017
0.068 100.00 7.02122524 10.74 1.951 6.01 321.74 3431 0.00 0.00 15.25706884
0.068 100.00 7.85958451 17.81 1.073 3.66 579.90 61.13 0.00 0.00 49.05554216
0.068 100.00 8.27876414 20.16 1.254 436 31803 34,00 0.00 0.00 13.12780628
0.068 100.00 6.60204561 8.67 1.292 4.43 32115 34.26 0.00 0.00 16.36939003
0.068 100.00 7.44040487 11.80 1.358 463 423.64 43.98 0.00 0.00 13.90994538
0.068 100.00 827876414 20.16 2.036 6.20 371.93 38,57 0.00 0.00 7.83445227
0.068 100.00 7.85958451 17.81 0.405 1.48 674.80 79.54 0.00 0.00 272.6646468
0.068 100.00 7.85958451 17.81 0.59 2.28 321.53 34.29 0.00 0.00 12.90547912

30 See hitp://oehha.ca.gov/calenviroscreen/report/calenviroscreen-30 and
https://calepa.ca.gov/wp-content/uploads/sites/62/2017/04/SB-535-Designation-Final.pdf.
51 Fawnskin is located in census track 6071011300
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Tox. Release Traffic Traffic Cleanun Sites Cleanup Sites  Groundwater Groundwater Haz. Waste Haz. Waste Imp. Water Imp. Water
z.

Petl Petl P Petl Threats Threats Pctl Petl Bodies  Bodies Pctl
10.45 644.41 45.71 0.4 6.33 6 36.38 0.1 43.11 9 80.63
10.55 714.01 51.17 0 0.00 8 42.85 0.025 15.68 9 80.63
1894 13537 2.63 4 39.00 2 13.52 0 0.00 9 80.63

9.99 372.6 18.42 4 39.00 2 13.52 0 0.00 8 76.39
10.80 221.63 6.72 0 0.00 0 0.00 0 0.00 5 55.01
1024 167.43 4.06 0 0.00 0 0.00 0 0.00 0 0.00

7.82 399.8 20.92 0 0.00 0 0.00 0 0.00 4 48.80
41.24  249.53 8.37 1 17.97 6 36.38 0 0.00 3 41.15

9.94 NA NA 0 0.00 0 0.00 0 0.00 4 48.80

. Solid Waste Polluti Polluti Poll Low Birth Low Birth Cardi I Cardi I

Solid Waste Pctl Burden Burden Score  Burden Pctl Asthma Asthmabct Weight Weight Pctl Disease Disease Pctl

5.5 75.64 36.73 4.52 36.47 60.36 69.57 8.33 97.81 15.79 98.59

1.25 36.52 31.98 3.94 24.28 75.84 82.52 4.41 36.10 19.86 99.75

20.5 97.55 34.83 4.29 31.52 42.48 45.71 5.77 71.93 10.78 81.40

7 82.83 31.92 3.93 24.16 46.64 51.91 7.64 94.98 11.82 87.71

2 50.44 22.73 2.80 6.40 77.77 83.43 NA NA 20.37 99.84

1 32.80 18.83 2.32 231 47.9 53.50 6.6 86.24 12.13 89.20

0 0.00 21.70 2.67 5.04 47.9 53.50 2.38 3.86 12.13 89.20

9.9 88.61 35.94 4.43 34.39 31.26 27.44 1.61 1.00 6.16 25.83

1.25 36.52 23.95 2.95 7.88 32.64 29.65 NA NA 8.44 56.50

, s Linguisti Li Unemployment . Housing Burden
Pctl \solation 1solation Petl Poverty Poverty Pctl Unemployment petl Housing Burden petl Pop. Char.

9.8 38.54 NA NA 26.6 38.88 NA NA 17.2 46.43 64.97
213 64.43 10.7 61.47 62 86.25 13.5 78.41 29.9 87.64 74.22

8.2 33.01 NA NA 319 47.86 22.4 97.63 27.1 81.91 65.72
14.2 50.35 32 24.17 48.8 71.88 111 64.04 283 84.49 68.59
11.9 44.76 NA NA 34.7 52.09 12.2 71.24 NA NA 73.83
12.8 47.25 22 15.68 30.6 45.85 235 98.27 19.9 58.64 64.73

2.9 9.82 17 11.52 50.3 73.53 119 69.48 28.5 84.82 49.34

6.3 25.08 1.9 13.12 38.6 57.60 7.4 32.87 21.4 64.81 28.39

31 10.74 3 22.52 318 47.68 43 8.06 26 79.40 38.38

Pop. Char. Pop. Char.
Score Pctl

b -
6.74 72.66
7.70 86.03
6.82 73.73
7.11 77.92
7.66 85.51
6.71 72.30
5.12 49.00
2.94 18.06
3.98 32.24
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5. A description of how planned future procurement is consistent
with the Greenhouse Gas Planning Price or its individual
Greenhouse Gas Benchmark.

In D.18-02-018, the target of carbon emissions set for Bear Valley Electric Service is
0.027 MMT per year by 2030. In this Report, Table 22, “Composition of Demand and
Supply with Emissions Data” provides the MMT of annual carbon emissions for 1)
Imported Power; 2) Bear Valley Power Plant (BVPP) generation; 3) Total Bear Valley
Electric Services; and 4) Mammoth Ski Resort reduction in emissions due to BVES
sales to Snow Summit in place of Snow Summit diesel fueled generation.

BVES carbon emissions was 0.0362 MMT in 2015, 0.0273 MMT in 2016, 0.0202 MMT
in 2017, 0.0224 in 2018, and by 2028 emissions are anticipated to be reduced to 0.0101
MMT. BVES expects that in 2030 emissions will remain at or below 0.0101 MMT,
which is well below the Commission 2030 target of 0.027 MMT of carbon emissions.

Table 22 of this Report also shows the total energy sales in column 5, and total energy
requirement in column 10. BVES own solar production is shown in column 6 which
will substitute import power resulting in zero GHG emissions. Also residential and
commercial customers-owned solar generation, shown in Table 22, column 14, will
reduce imported power supply, which results in lower GHG emissions. BVES energy
efficiency program, which is mainly driven by lighting efficiency enhancements, shown
in Table 22, column 15, has reduced the retail sales, and peak load requirement. As a
result of the lower peak load requirement, BVES power plant does not generate power
as often and thus reducing GHG emissions. Therefore, the combination of reduced retail
sales and the increase of utility and customer-owned solar production will significantly
reduce BVES GHG emissions.

The imported power carbon emissions per MWh of production should decline from 2018
to 2028, and through 2030. This is the result of the penetration of solar and wind
generation in the utility portfolio and the continued growth in the customers DG solar
and wind generation in the CAISO. Other states in the WECC regions will share in this
trend. This is the result of tax incentives, reduced cost of solar panels, and California
RPS goals. These changes lead to a reduction in the annual carbon emissions for BVES
imported power from 0.0362 MMT in 2015 to 0.0101 MMT in 2028. 32

It should be noted that the achieved emission reduction target also includes additional
sales to the Big Bear Area Regional Wastewater Agency (BBARWA) and Snow Summit
ski resort. The additional sales may substitute part of BBARWA generation with BVES
imported power during the nighttime and with future BVES owned solar production

52 This reduction is shown in Table 22, column 16.
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during the daytime. The reduction of emissions is more defined for Snow Summit 2 ski
resorts as the resorts will remove their diesel generators and rely on BVES system. As
shown in Table 22, BVES supplemental sales to Snow Summit (also known as
Mammoth) would reduce emissions by 0.0122 MMT per year, while supplemental sales
to BBARWA would reduce carbon emissions by 0.0020 MMT per year.

Furthermore, BVES IRP fully accommodates the anticipated BVES-owned solar project
of 8 MW and the expected customer-owned solar capacity of 9 MW by 2028. The
intermittency of the customer produced solar contribution to the grid and the more
defined utility owned solar production will be managed by the anticipated 5 MW/ 4 hour
battery solution. This system will allow full utilization of the solar generation output
and significant reduction of GHG emissions.

In addition, BVES power purchase agreements (PPA) with energy providers for firm
power are shaped to the solar production and efficiency outlooks. The firm power PPAs
will not only reduce price risk, and secure supply, but should also reduce GHG
emissions. Candidates who recently bid for BVES PPAs have little to no emissions in
their power supply portfolios. BVES anticipates this situation will continue in future
request for proposals processes. IHS CERA provides BVES with the forecasted import
power emissions assumptions, which are based on the optimization analysis of the
CAISO energy supply. IHS CERA is a highly respected consulting firm that takes into
account the demand and supply conditions for North America energy markets, along
with policy impacts to derive optimal dispatch and the likely generation production
outcomes. The fuel burn from the analytics along with the GHG emissions per unit of
fuel for CAISO was used to determine emission amounts in MMT for BVES supply
imports of power from the CAISO. The analysis confirmed the anticipated reduction in
GHG emission intensity for BVES imported power.

BVES follows the analytical steps noted above to ensure that its procurement plan
would achieve the GHG targets set in D.18-02-018.
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6. Conforming Portfolio, consistent with the Reference System
Portfolio.

BVES describes in the next section its own alternative system portfolio along with
identification and justification for any deviations in assumptions from the Commission
Reference System Portfolio
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7. A description of any alternative or preferred portfolio along
with identification and justification for any deviations in
assumptions from the Reference System Portfolio

BVES utilizes a different set of assumptions to establish its energy portfolio than those
underlying the Reference System Portfolio.

BVES assumptions are based on the IHS CERA May 2018 Rivalry Study. Results of
this IHS CERA study are consistent with other national, state, market areas studies and
studies of fuel price dynamics as well as studies about the dynamics of fuel prices.
BVES uses these results to design its IRP to achieve the GHG and RPS goals with the
most cost effective solutions for its customers.

BVES’ IRP study is consistent with the Commission System Reference Portfolio albeit
with slight insignificant differences. Some of the differences are: 1) BVES peak load
timing is different than the rest of California market as a whole; and 2) IHS CERA view
of the California market outcome is slightly different than the Commission System
Reference Portfolio study. Overall the two studies are consistent.

BVES Imported Power Supply

BVES provides below a set of tables that shows its energy requirements for the next 10
years. BVES energy requirements by year are as follows:

e Table 24 provides the amount of each supply component, in MWh, that meets
BVES energy requirements;

e Table 25 provides the percentage of each supply component that meets BVES
energy requirement;

e Table 26 shows the aggregated percentage of each supply component to compare
with the Commission Reference System Portfolio, which is shown in Table 31
below. BVES service territory is a destination for ski sports and for summer
tourism located in the middle of protected state forest lands, the availability of
land for power generation projects is limited. Therefore a large portion of power
supply is imported. BVES target for energy imports is about 68% by 2030. This
differs from the percent allocation of 3.9% established by the Commission for
California in 2030.

e Table 27 shows the generation by type in the California market. IHS CERA
provides the estimates for the various types of generation in the California
market.
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e Table 28 shows the generation by type and by percentage share in the California
market. BVES uses these percentage shares to determine the fuel content of its
own imported power.

e Table 29 provides the fuel content of BVES imported energy supply. Assuming
that both the imported energy and the California energy market have the same
content, BVES fuel content is derived from the shares of each of type of power
generation in the California energy market.

e BVES anticipates that the share of Energy Efficiency and that of Renewables
will increase as a percentage of BVES imported power supply, and thus meeting
the level of energy requirements noted in the Commission Reference System
Portfolio and reported in Table 31

e Table 30 is the energy requirement by fuel type in percentage terms for BVES
imported supply only. This table is most comparable to Table 31 for the
reference case although BVES imports are significantly greater than the
Reference System Portfolio assumptions; and because of BVES geographical
characteristics and small customer base gas fueled generation is considerably
smaller than the reference portfolio.
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Table 24: BVES Supply Meeting Energy Requirements (MWh)

Utilit Gas Interru | Imported Eflzt'al
Energy | Customer owneg Fired ption of CXISO Line RequiEZd
Efficiency | DG Solar S Gen Losses
olar BVPP Sales Power for IRP
Planning
2018 3,130 8,039 0 1 0 152,017 16,288 179,474
2019 4,795 9,529 0 76 0 158,855 14,189 187,443
2020 6,451 10,923 19,769 144 0 151,863 16,171 205,321
2021 7,915 12,330 19,631 136 0 150,500 16,010 206,522
2022 9,690 13,604 19,493 128 0 149,592 15,897 208,404
2023 11,472 14,727 19,357 126 0 149,220 15,842 210,744
2024 12,775 15,756 19,221 126 0 149,459 15,853 213,190
2025 14,066 16,671 19,087 279 0 149,196 15,936 215,235
2026 15,234 17,433 18,953 279 0 148,707 15,831 216,437
2027 16,065 18,110 18,820 272 0 148,323 15,775 217,364
2028 16,510 18,699 18,689 288 0 148,794 16,582 219,562
Table 25: BVES Supply of Energy Requirements in Percent
Utilit Gas Interru | Imported Eflzt'al
Energy | Customer ownez Fired ption of CKISO Line Requifzd
Efficiency | DG Solar Gen Losses
Solar BVPP Sales Power for IRP
Planning
2018 1.74% 4.48% 0.00% 0.00% 0.00% 84.70% 9.08% 100.00%
2019 2.56% 5.08% 0.00% 0.04% 0.00% 84.75% 7.57% 100.00%
2020 3.14% 5.32% 9.63% 0.07% 0.00% 73.96% 7.88% 100.00%
2021 3.83% 5.97% 9.51% 0.07% 0.00% 72.87% 7.75% 100.00%
2022 4.65% 6.53% 9.35% 0.06% 0.00% 71.78% 7.63% 100.00%
2023 5.44% 6.99% 9.18% 0.06% 0.00% 70.81% 7.52% 100.00%
2024 5.99% 7.39% 9.02% 0.06% 0.00% 70.11% 7.44% 100.00%
2025 6.54% 7.75% 8.87% 0.13% 0.00% 69.32% 7.40% 100.00%
2026 7.04% 8.05% 8.76% 0.13% 0.00% 68.71% 7.31% 100.00%
2027 7.39% 8.33% 8.66% 0.13% 0.00% 68.24% 7.26% 100.00%
2028 7.52% 8.52% 8.51% 0.13% 0.00% 67.77% 7.55% 100.00%
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Table 26: BVES Supply of Energy Requirements Aggregated in Percent

Gas

. Imported . Total Ener:

Ene.rgy Renewables Fired CXISO Line Required f%i

Efficiency Gen Power Losses IRP Planning

BVPP

2018 1.74% 4.48% 0.00% 84.70% 9.08% 100.00%
2019 2.56% 5.08% 0.04% 84.75% 7.57% 100.00%
2020 3.14% 14.95% 0.07% 73.96% 7.88% 100.00%
2021 3.83% 15.48% 0.07% 72.87% 7.75% 100.00%
2022 4.65% 15.88% 0.06% 71.78% 7.63% 100.00%
2023 5.44% 16.17% 0.06% 70.81% 7.52% 100.00%
2024 5.99% 16.41% 0.06% 70.11% 7.44% 100.00%
2025 6.54% 16.61% 0.13% 69.32% 7.40% 100.00%
2026 7.04% 16.81% 0.13% 68.71% 7.31% 100.00%
2027 7.39% 16.99% 0.13% 68.24% 7.26% 100.00%
2028 7.52% 17.03% 0.13% 67.77% 7.55% 100.00%

BVES Integrated Resource Plan for 2018-2028

127



Table 27: CA Generation in GWh by Type; BVES Assumption for Imported Power Content

CA Gen by ® 2 8 I~ N ] S & S & &
Type S & & & & & & & & & &
Gas CC 75420 | 73,319 | 68,956 | 63,735 | 58,995 | 57,733 | 57,378 | 63,991 | 68,402 | 68,831 | 69,052
Gas CT 10,852 | 10,984 | 11,088 | 11,363 | 11,599 | 11,677 | 12,109 | 12,475 | 12,675 | 12,785 | 13,000
Gas ST 1,530 | 1251 | 1217 420 536 678 751 933 1,046 919 957
Coal- 0 0 0 0 0 0 0 0 0 0 0
advanced
Coal- 0 0 0 0 0 0 0 0 0 0 0
conventional
Nuclear 18,661 | 18,118 | 17,696 | 18,295 | 18,074 | 16,708 | 16,628 | 5289 0 0 0
Hydro 31238 | 29,370 | 29389 | 29,420 | 29445 | 29477 | 29,532 | 29,578 | 29,618 | 29.670 | 29,723
oil 0 0 0 0 0 0 0 0 0 0 0
Wind 14,886 | 15,525 | 19,572 | 22,868 | 26,007 | 29283 | 29,475 | 29,712 | 30214 | 30,646 | 31,072
Solar PV 40,522 | 46,867 | 53,083 | 58,669 | 64,050 | 67,881 | 68,346 | 70,035 | 71,106 | 71,551 | 71,863
Solar CSP 5203 | 5201 | 5210 | 5195 | 5185 | 5178 | 5181 | 5180 | 5180 | 5180 | 5,188
Biomass 5580 | 5683 | 5773 | 5805 | 5832 | 5861 | 5942 | 6,095 | 6230 | 6334 | 6447
Geothermal | 16,604 | 16,647 | 16850 | 16,791 | 16359 | 16322 | 16,570 | 16,827 | 17,291 | 17,283 | 17,675
;‘:;geed (1336) | (1,424) | (1,470) | (1,445) | (1,439) | (1,444) | (1,385) | (1,480) | (1,516) | (1,510) | (1,509)
Batteries (>
4 hour (30) (62) (98) a33) | e | (196) | @200 | @64 | 307 | (343) | (369)
duration)
Total
generation | 219,128 | 221,479 | 227.266 | 230,984 | 234,478 | 239,158 | 240,307 | 238371 | 239,939 | 241,346 | 243,099
(GWh)
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Table 28: California Generation by Fuel Type in Percent

CAGenby | e 2 2 5 8 g g 8 8 8 &
Type & & & & & & & 5 5 5 5
Gas CC 34.42% | 33.10% | 30.34% | 27.59% | 25.16% | 24.14% | 23.88% | 26.85% | 28.51% | 28.52% | 28.40%
Gas CT 495% | 4.96% | 4.88% | 4.92% | 4.95% | 4.88% | 5.04% | 523% | 528% | 530% | 535%
Gas ST 0.70% | 0.56% | 0.54% | 0.18% | 023% | 028% | 031% | 0.39% | 044% | 038% | 0.39%
Sc;)\?;;ce d 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00%
S(?If\li;ntional 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00%
Nuclear 852% | 8.18% | 7.79% | 7.92% | 7.71% | 6.99% | 6.92% | 2.22% | 0.00% | 0.00% | 0.00%
Hydro 14.26% | 13.26% | 12.93% | 12.74% | 12.56% | 12.33% | 12.29% | 12.41% | 12.34% | 12.29% | 12.23%
oil 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00%
Wind 6.79% | 7.01% | 8.61% | 9.90% | 11.09% | 12.24% | 12.27% | 12.46% | 12.59% | 12.70% | 12.78%
Solar PV 18.49% | 21.16% | 23.36% | 25.40% | 27.32% | 28.38% | 28.44% | 29.38% | 29.64% | 29.65% | 29.56%
Solar CSP 237% | 235% | 229% | 225% | 221% | 2.17% | 2.16% | 2.17% | 2.16% | 2.15% | 2.13%
Biomass 255% | 257% | 2.54% | 2.51% | 249% | 245% | 247% | 256% | 2.60% | 2.62% | 2.65%
Geothermal | 7.58% | 7.52% | 7.41% | 727% | 6.98% | 6.82% | 6.90% | 7.06% | 721% | 7.16% | 7.27%
;‘:rr;zeed 20.61% | -0.64% | -0.65% | -0.63% | -0.61% | -0.60% | -0.58% | -0.62% | -0.63% | -0.63% | -0.62%
Batteries (>
4 hour 20.01% | -0.03% | -0.04% | -0.06% | -0.07% | -0.08% | -0.09% | -0.11% | -0.13% | -0.14% | -0.15%
duration)
Total
generation 100% | 100% | 100% | 100% | 100% | 100% | 100% | 100% | 100% | 100% | 100%
(GWh)
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Table 29: BVES Energy Composition Assuming Imported Power Content Equals to California

Generation Mix

Energy (}as Line Total.Energy
Year Efficiency Renewables | Fired | Hydro | Nuclear Losses Required for
Gen IRP Planning
2018 1.7% 36.0% 33.9% | 12.1% 7.2% 9.1% 100.0%
2019 2.6% 38.9% 32.8% | 11.2% 6.9% 7.6% 100.0%
2020 3.1% 47.1% 26.5% 9.6% 5.8% 7.9% 100.0%
2021 3.8% 49.5% 23.9% 9.3% 5.8% 7.8% 100.0%
2022 4.6% 51.3% 21.8% 9.0% 5.5% 7.6% 100.0%
2023 5.4% 52.6% 20.8% 8.7% 4.9% 7.5% 100.0%
2024 6.0% 52.6% 20.5% 8.6% 4.9% 7.4% 100.0%
2025 6.5% 53.3% 22.6% 8.6% 1.5% 7.4% 100.0%
2026 7.0% 53.5% 23.6% 8.5% 0.0% 7.3% 100.0%
2027 7.4% 53.5% 23.5% 8.4% 0.0% 7.3% 100.0%
2028 7.5% 53.4% 23.3% 8.3% 0.0% 7.6% 100.0%
Table 30: BVES Energy Requirement from Local Supply Only Composition
. Total Energy
Year El;:izllcil;:%l);y Renewables Gas gg;‘:,Gen Required for
IRP Planning
2018 28.0% 72.0% 0.0% 100.0%
2019 33.3% 66.2% 0.5% 100.0%
2020 17.3% 82.3% 0.4% 100.0%
2021 19.8% 79.9% 0.3% 100.0%
2022 22.6% 77.1% 0.3% 100.0%
2023 25.1% 74.6% 0.3% 100.0%
2024 26.7% 73.1% 0.3% 100.0%
2025 28.1% 71.4% 0.6% 100.0%
2026 29.4% 70.1% 0.5% 100.0%
2027 30.2% 69.3% 0.5% 100.0%
2028 30.5% 69.0% 0.5% 100.0%
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Table 31: Proportion of Gross Energy Generation in Reference System Portfolio in 2030

Resource Percentage of Gross GWh
Renewables 44.9%
Gas 23.4%
Energy Efficiency 11.7%
Hydro 9.0%
CHP 5.3%
Net Imports 3.9%
Nuclear 1.8%

BVES GHG Emissions

BVES IRP meets the reduction in GHG emissions target of 0.027 MMT set for BVES
for 2030. 33

BVES describes below two approaches for measuring GHG emissions. One is the
emissions intensity measure, which is determined by the amount MMT per unit of
electricity in GWh. The other approach is to ensure that all BVES’s power purchase
agreements include zero emission clause.

Emissions Intensity Measure

e Table 32 shows the amount of GHG emissions from natural gas fueled power
generation in the California market.
e The last three rows in Table 32 shows
o Total California: The total California GHG emission in MMT
o Calibrated Emissions: It is the total California emissions adjusted to
BVES 2004 amount of imported power supply in MMT. In other words,
BVES calibrates or adjusts the estimated GHG emissions to reflect BVES
the content of its imported power.
o CA CO;z Emissions (MMT/GWh): This is the amount of California
emissions imported by BVES per unit of energy. It is a measure of
emissions intensity.

The emissions intensity values reported in Table 32 show that in 2018 it is 0.00023
MMT per GWh, and by 20128 it is estimated to be 0.00020 MMT per GWh. Given that
BVES does not generate energy to procure for its baseload demand, and given that its
energy imports are more than 65 percent of its energy requirement, these values denote
how small the amount of emissions is relative to the amount of energy that BVES
imports from the California market.

53 D.18-02-018, Table 7, p. 125
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Table 32: California Carbon Emissions and Intensity

CA
Emissions | o 2 g 5 S g N 5 S 5 5
(MMT) by & & & & & & & & & & &
Type

Gas CC 29.5 28.5 26.6 24.6 22.7 222 22.0 24.5 26.2 263 26.3
Gas CT 6.0 6.1 6.1 6.3 6.4 6.4 6.7 6.8 6.9 7.0 7.1
Gas ST 0.8 0.7 0.7 0.2 0.3 0.4 0.4 0.5 0.6 0.5 0.5
Coal- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
advanced

Coal- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
conventional

Nuclear 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hydro 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
oil 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Wind 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Solar PV 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Solar CSP 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Biomass 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total 36 35 33 31 29 29 29 32 34 34 34
California

Calibrated 50.83 | 4933 | 46.78 | 4349 | 41.15 | 4058 | 4072 | 44.63 | 4717 | 4732 | 4756
Emissions

CA CO2

Emissions 0.00023 | 0.00022 | 0.00021 | 0.00019 | 0.00018 | 0.00017 | 0.00017 | 0.00019 | 0.00020 | 0.00020 | 0.00020
MMT/GWH

BVES Integrated Resource Plan for 2018-2028 132




Zero Emission Clause for Power Purchase Agreements

BVES requires that energy marketers who bid on BVES request for proposals to provide
baseload and seasonal energy must do their best to comply with the zero emission

content.

Table 33 below provides GHG emissions with the scenario that power purchase
agreements (PPA) for energy have zero emission. As shown in Table 33, column 4, the
current total emissions come primarily from BVES energy import from the California
market or the CAISO. In 2018, total emissions are 0.02236 MMT. In 2028, total
emissions are anticipated to be 0.01008 MMT. During the 10-year period, total
emissions are below the BVES target emissions of 0.027 MMT.

The inclusion of PPAs with zero emission or almost zero content, as shown in Table 33,
column 6, does not add much to the total emissions measured over the 10-year period

Table 33: Carbon Emissions (MMT) for Bear Valley Electric, Included Import Power Content

Scenario
Total
Bear Imported Imported 0 | Emissions GHG
Valley Power T.Ot‘fll Emissions with 0 Emissions

Renewables Emissions .. 2030

Year Power @) from CA (@)= Power Emissions Target

Plant Market )+H2)+3) Alternative | Imported for BVES
) 3) 5) Power
2018 0.00000 0.00000 0.02236 0.02236 0.00000 0.00000 0.027
2019 0.00003 0.00000 0.02099 0.02102 0.00000 0.00003 0.027
2020 0.00006 0.00000 0.01453 0.01459 0.00000 0.00006 0.027
2021 0.00005 0.00000 0.01272 0.01277 0.00000 0.00005 0.027
2022 0.00005 0.00000 0.01138 0.01143 0.00000 0.00005 0.027
2023 0.00005 0.00000 0.01059 0.01064 0.00000 0.00005 0.027
2024 0.00005 0.00000 0.01023 0.01028 0.00000 0.00005 0.027
2025 0.00011 0.00000 0.01087 0.01098 0.00000 0.00011 0.027
2026 0.00011 0.00000 0.01094 0.01105 0.00000 0.00011 0.027
2027 0.00010 0.00000 0.01045 0.01056 0.00000 0.00010 0.027
2028 0.00011 0.00000 0.00997 0.01008 0.00000 0.00011 0.027
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BVES Installed Capacity

BVES installed capacity portfolio is in line with the Commission recommended system
portfolio as shown in Table 37. Table 34 and Table 35 show BVES installed capacity in
MW and percentage, respectively. Table 36 shows BVES installed local capacity.

BVES IRP proposes the following:

e A significant increase in customer and utility owned generation.

e No growth is anticipated for the capacity of BVES gas fired generation, the Bear
Valley Power Plant (BVPP).

e An increase in the amount of interruptible capacity to serve BVES largest
customer, the area 2 ski resorts. The interruptible load will allow supplemental
sales to the ski resorts without adding capacity to the current capacity utilization.

e The construction of storage battery to

o Allow BVES to meet additional load beyond existing capacity. The 5
MW battery discharge will increase BVES ability to serve the peak load
and the charge of the battery during the daytime hours will increase the
load served during the solar production hours. BVES peak occurs during
the hours of 7 PM to 10 PM, and the minimum load occurs during the
daytime hours between noon and 5 pm.

o Allow BVES to shift a portion of the supply from customer-owned and
utility-owned solar generation to the peak hours through the battery duty
cycle.

o Allow BVES to increase the installed capacity provided by the battery,
which will: 1) accommodate the percentage of renewables in BVES
portfolio; 1) support the peak load; ii1) reduce BVES energy supply cost
as a result of an increase in solar energy production; and iv) allow BVES

to be in line with the Commission recommended system portfolio shown
in Table 37.
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Table 34: BVES Installed Capacity in MW

Energy | Customer | Utility F?raesd Imported Shed Total
R Owned owned CAISO | Battery | Demand .
Year | Efficiency Solar Solar Gen Power Response Capacity
BVPP
2018 0.86 4.2 8.4 39 15.0 67.43
2019 1.31 4.9 8.4 39 15.0 68.66
2020 1.77 5.7 8.0 8.4 39 5.0 28.0 95.84
2021 2.17 6.4 8.0 8.4 39 5.0 28.0 96.97
2022 2.65 7.1 8.0 8.4 39 5.0 28.0 98.11
2023 3.14 7.6 8.0 8.4 39 5.0 28.0 99.18
2024 3.50 8.2 8.0 8.4 39 5.0 28.0 100.08
2025 3.85 8.7 8.0 8.4 39 5.0 28.0 100.90
2026 4.17 9.0 8.0 8.4 39 5.0 28.0 101.62
2027 4.40 9.4 8.0 8.4 39 5.0 28.0 102.20
2028 4.52 9.7 8.0 8.4 39 5.0 28.0 102.63
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Table 35: BVES Installed Capacity in Percent

Customer | Utility F(i;risd Imported Shed Total
Year | Efficiency ()Sv(;'ll:lerd osv(v)rll:rd Gen %z:vlvse? Battery 3:;;3:; Capacity
BVPP
2018 1.27% 6.19% 0.00% | 12.46% | 57.84% | 0.00% | 22.25% | 100.00%
2019 1.91% 7.20% 0.00% | 12.23% | 56.80% | 0.00% | 21.85% | 100.00%
2020 1.84% 5.91% 835% | 8.77% | 40.69% | 5.22% | 29.22% | 100.00%
2021 2.24% 6.60% 8.25% | 8.66% | 40.22% | 5.16% | 28.88% | 100.00%
2022 2.71% 7.19% 8.15% | 8.56% | 39.75% | 5.10% | 28.54% | 100.00%
2023 3.17% 7.70% 8.07% | 8.47% | 39.32% | 5.04% | 28.23% | 100.00%
2024 3.50% 8.17% 7.99% | 8.39% | 3897% | 5.00% | 27.98% | 100.00%
2025 3.82% 8.57% 7.93% | 8.32% | 38.65% | 4.96% | 27.75% | 100.00%
2026 4.11% 8.90% 7.87% | 8.27% | 3838% | 4.92% | 27.55% | 100.00%
2027 4.31% 9.19% 7.83% | 8.22% | 38.16% | 4.89% | 27.40% | 100.00%
2028 4.41% 9.45% 7.80% | 8.19% | 38.00% | 4.87% | 27.28% | 100.00%
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Table 36: BVES Installed Local Capacity in Percent

Customer | Utility F(;Jl'zlescl Shed Total
Year El;:élcelléi); Owned | owned | "~ | Battery | Demand Capacity
y Solar Solar BVPP Response
2018 3.02% 14.67% 0.00% | 29.55% | 0.00% 52.76% 100.00%
2019 4.43% 16.67% 0.00% | 28.32% 0.00% 50.58% 100.00%
2020 3.11% 9.97% 14.08% | 14.78% 8.80% 49.27% 100.00%
2021 3.74% 11.04% 13.80% | 14.49% 8.63% 48.30% 100.00%
2022 4.49% 11.94% 13.53% | 14.21% 8.46% 47.37% 100.00%
2023 5.22% 12.70% 13.29% | 13.96% 8.31% 46.52% 100.00%
2024 5.73% 13.39% 13.10% | 13.75% 8.19% 45.84% 100.00%
2025 6.23% 13.97% 12.92% | 13.57% | 8.08% 45.23% 100.00%
2026 6.67% 14.45% 12.78% | 13.41% | 7.98% 44.71% 100.00%
2027 6.96% 14.87% 12.66% | 13.29% | 7.91% 44.30% 100.00%
2028 7.11% 15.25% 12.57% | 13.20% | 7.86% 44.01% 100.00%
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Table 37: Recommended System Portfolio for California in 2030

Resource MW
(% total)

Natural Gas 25.9
Solar 21.7
Customer Solar 16.0
Wind 9.3
Hydro (Large) 7.9
Energy Efficiency 7.4
Battery Storage 3.3
Pumped Storage 1.8
Shed Demand Response 1.8
CHP 1.7
Geothermal 1.4
Biomass 0.7
Nuclear 0.6
Hydro (Small) 0.5

The major difference between BVES and the California energy system as a whole is the
timing of the peak load. BVES load peaks between 7 PM to 10 PM, while the California
system peaks between 3:30 PM to 6 PM. This situation creates a significant difference
between peak load serving capacity and installed capacity for BVES. All of BVES solar
capacity is reduced to zero during the peak hours, which are during the night time.
Therefore, the installed capacity for BVES is more comparable to the California energy
market than the BVES installed capacity available to BVES at peak hours. Table 38
below shows BVES installed capacity available at peak hours.

The timing difference in the peak load allows BVES: 1) to import more abundant power
at lower cost from the California market during off peak hours; and 2) during the peak
period for California system, BVES abundant capacity in solar production is used to
shave the energy requirements from other sources.
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Table 38: BVES Installed Capacity Available at BVES Peak in Percent

Customer | Utility F?rasd Imported Shed Total

Energy Owned owned ¢ CAISO | Battery | Demand .
Year . Gen Capacity

Efficiency Solar Solar BVPP Power Response

2018 1.50% 0.00% 0.00% | 14.67% | 68.11% 0.00% 15.72% | 100.00%
2019 1.97% 0.00% 0.00% | 12.57% | 58.37% 0.00% 27.09% | 100.00%
2020 2.45% 0.00% 0.00% | 11.62% | 53.97% 6.92% 25.05% | 100.00%
2021 2.99% 0.00% 0.00% | 11.58% | 53.74% 6.89% 24.80% | 100.00%
2022 3.63% 0.00% 0.00% | 11.50% | 53.38% 6.84% 24.64% | 100.00%
2023 4.27% 0.00% 0.00% | 11.42% | 53.03% 6.80% 24.48% | 100.00%
2024 4.74% 0.00% 0.00% | 11.37% | 52.77% 6.77% 24.36% | 100.00%
2025 5.19% 0.00% 0.00% | 11.31% | 52.52% 6.73% 24.24% | 100.00%
2026 5.60% 0.00% 0.00% | 11.26% | 52.30% 6.70% 24.14% | 100.00%
2027 5.88% 0.00% 0.00% | 11.23% | 52.14% 6.68% 24.06% | 100.00%
2028 6.04% 0.00% 0.00% | 11.21% | 52.05% 6.67% 24.02% | 100.00%

Summary of BVES IRP Alternative Plan

In general, in its IRP BVES assumes that the California Energy Balance, shown in
Figure 21 below, is consistent with the California System Reference Portfolio, shown in
Figure 20 below. More specific, the Commission and BVES assume that: 1) Energy

Efficiency will slowly displace energy sales and supply requirement for California; i1)

Renewable energy continues to expand within the reference portfolio; 1i1) support for
nuclear power is reduced significantly; and hydroelectric power remains at the same

level.

In this IRP BVES assumes that there is a small amount of coal and oil generation in the
California power supply mix which drops out by 2025, while the Commission study
does not mention any of these two fuels.
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Figure 20: Total California Balance in Reference System Portfolio
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Figure 21: California Energy Balance Assumed in BVES IRP (Net Efficiency Impact) in GWh
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8. A description of how the LSE’s preferred portfolio is consistent
with each relevant statutory and administrative requirement.

In this 2018-2028 IRP BVES describes its own preferred portfolio and BVES also
shows that the portfolio is consistent with the relevant statutory and administrative
requirement.

In this IRP BVES provides the description of the content of its portfolio and the content
associated issues. BVES provides the following description:
e Renewable Resources, Renewable Program Standard, and Net Energy Metering,
pp- 59-65
e Resource Adequacy, pp. 68-73.
e Energy Efficiency, Demand Response, and Time of Use Rates, pp. 73-79pp.
e Greenhouse Gas Emissions plan and how BVES emissions are compared with
the Commission established target for BVES, pp. 84-87.

In addition, BVES provides in its IRP Alternative Plan a description of: i) BVES future

procurement to achieve the Greenhouse Gas target established in D.18-02-018; and ii)
BVES preferred portfolio is comparable with the Reference System Portfolio.
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9. An action plan that includes all of the actions the LSE proposes

to take in the next one to three years to implement its plan.

BVES action plan to meet the targets proposed in this IRP is as follows.

1.

Secure firm power contracts

e On May 2018 BVES sent out requests for proposals to over 100 power
marketers for baseload and seasonal power contracts that conform to BVES
hourly needs and zero emission requirement specified in this IRP.

e BVES is reviewing the bids received and the credit quality of the bidders to
determine short list of bidders for the final round.

e BVES will file an application with the Commission for approval of the
contracts and the benchmark price.

Secure 8 MW solar project.

e BVES has signed a Memorandum of Understanding with Bid Bear Area
Regional Wastewater Agency (BBARWA) and the project builder;

e The 8 MW solar project is an 8 MW single axis tracking system that will be
built on a dry lake;

e BVES has begun the Phase 1 permitting process for the solar facility;

e BVES will file shortly an application with the Commission to request
approval for the project.

Expand capacity of substation for BVES largest customer

® BVES largest customer, the two ski resorts, wants to retire its diesel fueled
power generation.

® The upgrade of the substation is requested in BVES current General Rate
Case application.

Transportation Electrification Pilot Program
e BVES is waiting for the Commission decision on this program

Lighting Energy Efficiency Program
e BVES anticipates to revisit the energy efficiency program to include BVES
customers.

Energy Storage Battery
e BVES anticipates the retention of an outside consultant to study BVES
battery needs and to draft request for proposals
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10.A description of any barriers and lessons learned from the
prior IRP and/or procurement.

A lesson learned from the prior IRP and power procurement is that the bidder selection
process has been more diligent on the contract guarantees and on the bidder credit
ratings. This process is as important as the evaluation of the price bids for the 36
months contracts and 59 months contracts.
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US Department of Energy
Energy Information Administration
Form EIA-861

ANNUAL ELECTRIC POWER
INDUSTRY REPORT

Form Approved
OMB No. 1905-0129
Approved Expires 03/31/2020

SCHEDULE 1. IDENTIFICATION

SURVEY CONTACTS:  Personsto contact with question about this form

RESPONSE DUE DATE: Please submit by May 16th following the close of calendar

year
Contact Nguyen Quan REPORT FOR: Bear Valley Electric Service 17612
Title: Manager Regulatory Affairs REPORTING PERIOD: 2017
Phone: (909) 394-3600 Ext. 664 FAX:(909) 394-7427 Email: nquan@gswater.com
Logged By / Date:
Super visor Keith Switzer )
P Logged In: D Receipt Date (mm/ddlyyyy):
Title: V.P. Regulatory Affair
Phone:  (909) 394-3600 Ext. 759 FAX: (909) 394-7427 Email:  kswitzer@gswater.com
1 Legal Name of Industry Participant Bear Valley Electric Service Submission Status/Date: Submitted | | 04/11/2018
2 Current Address of Principal Business 630 East Foothill Blvd.
Office
San Dimas CA 91773
3 Preparer's Legal Name Operator
(if different than line 1)
4 Current Address of Preparer's Office
(if different than line 2)
Federal
D D State | Transmission
D Political Subdivision || Municipa D
Behind the Meter
5 Respondent Type || Municipal Marketing Authority Investor-Owned
(Check One) . || Wholesale Power Marketer
D Cooperative D Reta!l Power Marketer (or Energy
Independent Power Producer or Service Provider |:| DSM Administrator
Qualifying Facility D Community Choice Aggregator
For questions or additional information about the Form EIA-861 contact the Survey Manager:  Fax: (202) 287 - 1938 Email: EIA-861@eia.gov
Stephen Scott  Phone: (202) 586-5140 Email: stephen.scott@eia.gov
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US Department of Energy Form Approved
) A ANNUAL ELECTRIC POWER
Energy Information Administration _
b INDUSTRY REPORT e

Form EIA-861 Approved Expires 03/31/2020
REPORT FOR: Bear Valley Electric Service 17612
REPORT PERIOD ENDING: 2017
SCHEDULE 2. PART A. GENERAL INFORMATION
LINE NO.
] TRE (formerly ] Npcc || seP
Regional North American Electric Reliability Council ERCOT)
1 (Not applicable for power marketers) |:| FRCC |:| RFC (formerly ECAR, MAIN. MAAC) WECC
[ mro [] s&re
Californial SO |:| Southwest Power Pool
2 Name of RTO or 1SO D Electric Reliability Council of Texas |:| Midwest |SO
|:| PJIM Interconnection |:| 1SO New England
|:| New York 1SO |:| None
3 (For EIA Use Only) ldentify the North American Electric WECC
Reliability Council where you are physically located
4 Did Y our Company Operate Generating Plants(s)? Yes |:| No
Generation from company owned plant Buying distribution on other electrical system
Identify The Activities Y our Company Was Engaged |:| Transmission Wholesale power marketing
5 In During The'Y ear Buying transmission services on other . .
(Check appropriate activities) uelyec%ri cal system |:| Retail power marketing
Distribution using owned/leased |:| Bundled Services (electricity plus other services
electric wires such as gas, water, etc. in addition to electric service))
Summer (Megawatts) 255 i 24.9
6 Highest Hourly Electrical Peak System Demand (Meg ) Prior Y ear
Winter (Megawatts) 405  Prior Year 381
Did Y our Company Operate Alternative-Fueled Vehicles X
7 During the Year? |:| Yes No
Does Y our Company Plan to Operate Such Vehicles
During the Coming Y ear? Yes |:| No
Name:  Joseph Phalen
If "Yes', Please Provide Additional Contact Information Title:  Manager
Telephone: 909 - 866 - 4678 Fax: - - Email; Joseph.phalen@bves.com
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ANNUAL ELECTRIC POWER
INDUSTRY REPORT

REPORT FOR: Bear Valley Electric Service 17612
REPORT PERIOD ENDING: 2017
SCHEDULE 2. PART B. ENERGY SOURCESAND DISPOSITION
SOURCE OF ENERGY MEGAWATTHOURS DISPOSITION OF ENERGY MEGAWATTHOURS

1 Net Generation 254 11 Sales to Ultimate Consumers 127,219
2 Purchases from Electricity Suppliers 148,018 12 Sales For Resale
3 Exchanged Received (In) 7,343 13 Energy Furnished Without Charge
4 Exchanged Delivered (Out) 7,821 14 Energy Consumed By Respondent Without Charge 574
5 Exchanged Net -478
6 Wheeled Received (In)
7 Wheeled Delivered (Out) 15 Total Energy Losses (positive number) 20,001
8 Wheeled Net
9 Transmission by Others Losses

(Negative Number)
10 Total Sources (sumof lines1,2,5,8& 9) 147,794 16 Total Disposition (sum of lines 11, 12, 13, 14, & 15) 147,794
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REPORT FOR: Bear Valley Electric Service
REPORT PERIOD ENDING: 2017

17612

LINE TYPE OF OPERATING REVENUE (THOUSAND DOLLARS to the nearest 0.1)
NO.
1 Electrical Operating Revenue From Sales to Ultimate Customers 33.948.7

(Schedule 4: Parts A, B, and D) D
2 Revenue From Unbundled (Delivery) Customers

(Schedule 4: Part C)
3 Electric Operating Revenue from Salesfor Resdle
4 Electric Credits/Other Adjustments
5 Revenue from Transmission
6 Other Electric Operating Revenue

149.7

7 Total Electric Operating Revenue (sum of lines 1, 2, 3, 4, 5 and 6) 34,0084

11 April 2018
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REPORT FOR: Bear Valley Electric Service 17612
REPORT PERIOD ENDING: 2017

INSTRUCTIONS: For the purpose of this schedule, a distribution circuit is any circuit with a voltage of 34kV or below that emanate from a substation and that serves end use customers.

State/Territory CA
1 Total Number of Distribution Circuits 23.0
2 Number of Distribution Circuits that employ voltage/\VVAR optimization .0
(VVO)
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US Department of Energy Form Approved

Energy Information Administration s NU/IA\I\II_D%SI%FCI;FYR:::EE\;{\I‘FR OMB No. 1905-0129

Form EIA-861 Approved Expires 03/31/2020
REPORT FOR: Bear Valley Electric Service 17612

REPORT PERIOD ENDING: 2017

SCHEDULE 3. PART B.
DISTRIBUTION SYSTEM RELIABILITY DATA

Who isrequired to complete this schedule?

This schedule collects System Average Interruption Frequency Index (SAIFI) and System Average Interruption Duration Index (SAIDI) statistics. If your organization does not compute these indexes,
answer 'no' to Question 1 and then skip to Schedule 4A. Y ou do not have to complete any other part of this schedule 3B or 3C.

Should you complete Part B or Part C?

If your organization computes the SAIFI and SAIDI indexes and determines Major Event Days using the |[EEE 1366-2003 or the | EEE 1366-2012 standard, answer 'Y ES' to Questions 1 and 2, and
complete Part B. Then skip to Schedule 4A. (Y ou do not complete Schedule 3, Part C.)

If your organization does not use the IEEE 1366-2003 or the IEEE 1366-2012 standard but calculates SAIDI and SAIFI indexes via other method, answer 'yes' to question 1 and 'no' to question 2 and
complete Part C. Then go to Schedule 4A.

1 Do you calculate SAIDI and SAIFI by any method? If Yes, go to Question 2. If No, go to Schedule 4, Part A. Yes || No
2 Do you calculate SAIDI and SAIFI and determine Major Event Days using the | EEE1366-2003 standard or |EEEE-2012 standard? If Y es, complete Part B. If No, go to Yes E No
complete Part C.

Part B: SAIDI and SAIFI in accordance with |EEE 1366-2003 standard or | EEE 1366-2012 standard

State CA
3a. SAIDI vaueincluding Mgjor Event days 80.054
3b. SAIDI value excluding Major Event days 34.740
4 SAIDI vaueincluding Major Event days minus loss of supply 80.054
5a. SAIFI valueincluding Major Event days 1.086
5b. SAIFI value excluding Major Event days 0.600
6. SAIFI valueincluding Major Event days minus loss of supply 1.086
7. Tota number of customers used in these calculations 23,975.0
8.  What isthe highest voltage that you consider part of the distribution system, as opposed to the supply system? (kV) 345
9. Do you receive information about a customer outage in advance of a customer reporting it? D Yes No

Thank Y ou for completing this part. Skip Part C and go directly to Schedule 4 Part A.
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REPORT FOR: Bear Valley Electric Service 17612
REPORT PERIOD ENDING: 2017

State

10a.

SAIDI valueincluding Major Events

10b.

SAIDI value excluding Major Events

1la

SAIFI value including Mgjor Events

11b.

SAIFI value excluding Major Events

12.

Total number of customers used in these calculations

13.

Do you include inactive accounts? D Yes D No

14.

How do you define momentary interruptions D Lessthan 1 min. D Lessthan 5 min.

|| other

15.

What is the highest voltage that you consider part of the distribution system, as opposed to the supply system? kv

16.

Isinformation about customer outages recorded automatically? D Yes D No

11 April 2018
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US Department of Energy Form Approved

Energy Information Administration s NU/IA\I\II_D%SI%FCI;FYR:::EE\;{\I‘FR OMB No. 1905-0129

Form EIA-861 Approved Expires 03/31/2020
REPORT FOR:  Bear Valley Electric Service 17612

REPORT PERIOD ENDING: 2017

SCHEDULE 4. PART A. SALESTO ULTIMATE CUSTOMERS. FULL SERVICE - ENERGY AND DELIVERY SERVICE (BUNDLED)

RESIDENTIAL COMMERCIAL INDUSTRIAL TRANSPORTATION TOTAL
@ (b) © (d) (e
State  CA Balancing Authority 2775
Revenue (thousand dollars) 20,969.5 9,787.6 3,191.6 0.0 33,948.7
Megawatthours 75,681 35,658 15,880 0 127,219
Number of Customers 22,470 1,504 7 0 23,981
Are your rates decoupled? Yes [ |No Yes [ INo Yes [ |No Yes [ JNo
If the answer is YES, is the revenue N | automatic N| automatic N | automatic N | automatic
adjustment automatic or does it require
arate-making proceeding?
proceeding proceeding proceeding proceeding
Cents/Kwh 27.708 27.449 20.098 26.685
State
Revenue (thousand dollars)
Megawatthours
Number of Customers
Are your rates decoupled?
If the answer is YES, is the revenue
adjustment automatic or does it require
arate-making proceeding?
CentsKwh
Total
Revenue (thousand dollars) 20,969.5 9,787.6 3,191.6 0.0 33,948.7
Megawatthours 75,681 35,658 15,880 0 127,219
Number of Customers 22,470 1,504 7 0 23,981
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ANNUAL ELECTRIC POWER
INDUSTRY REPORT

REPORT FOR: Bear Valley Electric Service 17612

REPORT PERIOD ENDING: 2017

SCHEDULE 4. PART B. SALESTO ULTIMATE CUSTOMERS. ENERGY -- ONLY SERVICE (WITHOUT DELIVERY SERVICE)

RESIDENTIAL COMMERCIAL INDUSTRIAL TRANSPORTATION TOTAL
(€) (b) © (d) C)
State CA Balancing Authority 2775
Megawatthours 0 0 0 0 0
Number of Customers 0 0 0 0 0
CentsKwh
State
Revenue (thousand dollars)
Megawatthours
Number of Customers
CentsKwh
Total
Revenue (thousand dollars) 0.0 00 0.0 00 00
Megawatthours 0 0 0 0 0
Number of Customers 0 0 0 0 0

11 April 2018
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REPORT FOR:  Bear Valley Electric Service
REPORT PERIOD ENDING: 2017

17612

RESIDENTIAL COMMERCIAL INDUSTRIAL TRANSPORTATION TOTAL
@ () © (d) ©
State CA Balancing Authority 2775
Revenue (thousand dollars) 0.0 0.0 0.0 0.0 0.0
Megawatthours 0 0 0 0 0
Number of Customers 0 0 0 0 0
Cents/Kwh
State
Revenue (thousand dollars)
Megawatthours
Number of Customers
Cents/Kwh
Total
Revenue (thousand dollars) 0.0 0.0 00 00 0.0
0 0 0 0 0
Megawatthours
0 0 0 0 0
Number of Customers
11 April 2018 Page 10 of 22




ANNUAL ELECTRIC POWER
INDUSTRY REPORT

REPORT FOR:  Bear Valley Electric Service 17612

REPORT PERIOD ENDING: 2017

SCHEDULE 4. PART D. BUNDLED SERVICE BY RETAIL ENERGY PROVIDERS AND POWER MARKETERS

RESIDENTIAL COMMERCIAL INDUSTRIAL TRANSPORTATION TOTAL
@ (b) (© (d) (C)
State X Balancing Authority 5723
Megawatthours 0 0 0 0 0
Number of Customers 0 0 0 0 0
CentsKwh
State
Revenue (thousand dollars)
Megawatthours
Number of Customers
Cents’Kwh
Total
Revenue (thousand dollars) 0.0 00 0.0 0.0 0.0
0 0 0 0 0
Megawatthours
0 0 0 0 0
Number of Customers
Page 11 of 22
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REPORT FOR:  Bear Valley Electric Service 17612
REPORTING PERIOD ENDING: 2017

Mergersand/or acquisitions during thereporting month

If Yes, Provide:
Date of Merger or Acquisition
Company merged with or acquired
Name of new parent company

Address

City

State, Zip

New Contact Name

Telephone No.

Email address
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REPORT FOR:  Bear Valley Electric Service 17612
REPORT PERIOD ENDING: 2017

If you have anon utility DSM administrator that reports your DSM
activity for you please select them from the list

State/Territory CA Balancing Authority 2775
RESIDENTIAL COMMERCIAL INDUSTRIAL TRANS Total
@ (b) © (d) ©
1 Energy Savings (MWh) 37.350 467.970 0.000 0.000 505.320
2 Peak Demand Savings (MW) 0.010 0.084 0.000 0.000 0.094

3 Energy Savings (MWh) 484.150 3,252.410 0.000 0.000 3,736.560

4 Peske Demand Savings (MW) 0.010 0.084 0.000 0.000 0.094

5 Customer Incentives 80.377 139.163 0.000 0.000 219.540

6  All other costs 31.165 7.124 0.000 0.000 38.289

7 Customer Incentives 80.377 139.163 0.000 0.000 219.540

8 All other costs 31.165 7.124 0.000 0.000 38.289

9 Weighted Average Life 12.900 6.950 0.000 0.000 20.000

Please provide website address to your energy efficiency program reports:
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REPORT FOR: Bear Valley Electric Service

REPORT PERIOD ENDING: 2017

DMS Administration only. List al utilities that you provide service for.

17612

State

Utility Name

11 April 2018
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REPORT FOR:  Bear Valley Electric Service 17612
REPORT PERIOD ENDING: 2017

Residential Commercial Industrial Transportation Total
State/Territory CA Balancing Authority 2775
1 Number of Customers Enrolled 0 0 0 0 0
2 Energy Savings (Mwh) 0.000 0.000 0.000 0.000 0.000
3 Potential Peak Demand Savings (MW) 0.000 0.000 0.000 0.000 0.000
4 Actua Peak Demand Savings (MW) 0.000 0.000 0.000 0.000 0.000
5 Customer Incentives 0.000 0.000 0.000 0.000 0.000

If you have a demand side management (DM S) program for grid-interactive water heaters (as defined by DOE), how many grid interactive water heaters were added to
your program this year?
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US Department of Energy Form Approved

Energy Information Administration s NU/IAI\II_D%SI%I'CIZYR:::EE\I:QV'FR OMB No. 1905-0129

Form EIA-861 Approved Expires 03/31/2020
REPORT FOR:  Bear Valley Electric Service 17612

REPORT PERIOD ENDING: 2017

SCHEDULE 6. PART C. DYNAMIC PRICING PROGRAMS
Number of Customers

INSTRUCTIONS: Report the number of customers participating in dynamic pricing programs, e.g. Time-of-Use-Pricing, Real-Time-Pricing, Variable Peak Pricing, Critical Peak Pricing Programs.
State/Territory CA Balancing Authority 2775

Residential Commercial Industrial Transportatio Total
@ (b) (0 (d) (e)

Number of Customers enrolled in dynamic pricing programs, by customer 0 0 0 0 0
class

Types of Dynamic Pricing Programs

INSTRUCTIONS: For each customer class, mark the types of dynamic pricing programs in which the customers are participating.

Residential Commercial Industrial Transportatio
@ (b) (© (d)
2 Time-of-Use Pricing Yes[ |No Yes D No es D No Yes[ ] No
g | ReTImePridng ves[ |No x| ves| |No [x)ves[ |No x| ves[ | No
4 Variable Peak Pricing YesD No YesDNo esDNo Yes|:| No

Yes| |No

Y&SD No

&DNO

YGSD No

YesD No

YesD No

esDNo

Y&SD No

5 Critical Peak Pricing
6 Critical Peak Rebate
11 April 2018
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ANNUAL ELECTRIC POWER
INDUSTRY REPORT

REPORT FOR:  Bear Valley Electric Service 17612
REPORT PERIOD ENDING: 2017

SCHEDULE 6. PART D. ADVANCED METERING

Only customers from schedule 4A and 4C need to be reported on this schedule.
AMR- data transmitted one-way, to the utility.
AMI- data transmitted in both directions, to the utility and customer

State CA Balancing Authority 2775
Residential Commercial Industrial Transportation Total
@ (b) © (d) (®

1 Number of AMR Meters 22,857 1,566 0 0 24,423
2 Number of AMI Meters 0 0 0 0 0
3 Number of AMI Meters with home 0 0 0 0 0

areanetwork (HAN) gateway

enabled
4 Number of non AMR/AMI Meters 0 1 7 0 8
5 Total Number of Meters 22,857 1,567 7 0 24,431

(Al Types), line 1+2+4

6 Energy Served Through AMI 0 0 0 0 0
Number of Customers able to access 0 0 0 0 0
7 daily energy usage through a webportal
or other electronic means
8 Number of customers with direct load 0 0 0 0 0

control
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US Department of Energy
Energy Information Administration
Form EIA-861

ANNUAL ELECTRIC POWER
INDUSTRY REPORT

Form Approved

OMB No. 1905-0129
Approved Expires 03/31/2020

REPORT FOR:

Bear Valley Electric Service

REPORT PERIOD ENDING: 2017

17612

SCHEDULE 7. PART A. NET METERING

Net Metering programs allow customers to sell excess power they generated back to the electrical grid to offset consumption. Provide the information about programs by State balancing authority, customer
class, and technology for al net metering applications.

; ; Residential Commercial Industrial Transportation Tota
State CA Balancing Authority 2775
@ (b) (© (d) (®
Net Metering Installed Capacity (MW) 1.779 1.348 0.000 0.000 3.127
Net Metering Installations 406 19 0 0 425
Storage Installed Capacity (MW) 0.000 0.000 0.000 0.000 0.000
Storage Installations 0 0 0 0 0
Photovoltaicyjry g NM Ingtalled Capacity (1 MW and 0.000 0.000 0.000 0.000 0.000
greater)
Virtual NM Customers (1 MW and greater) 0 0 0 0 0
Virtual NM Installed Capacity (less than IMW) 0.000 0.000 0.000 0.000 0.000
Virtual NM Customers (less than 1MW) 0 0 0 0 0
If Available, Enter the Electric Energy 0.000 0.000 0.000 0.000 0.000
Sold Back to the Utility (MWh)
Installed Net Metering Capacity (MW) 0.048 0.010 0.000 0.000 0.058
Wind Number of Net Metering Customers 6 1 0 0 7
If Available, Enter the Electric Energy 0.000 0.000 0.000 0.000 0.000
Sold Back to the Utility (MWh)
Installed Net Metering Capacity (MW) 0.000 0.000 0.000 0.000 0.000
Other Number of Net Metering Customers 0 0 0 0 0
If Available, Enter the Electric Energy 0.000 0.000 0.000 0.000 0.000
Sold Back to the Utility (MWh)
Installed Net Metering Capacity (MW) 1.827 1.358 0.000 0.000 3.185
Total Numbgr of Net Metering Cugomers 412 20 0 0 432
If Available, Enter the Electric Energy Sold
Back to the Utility (MWh) 0.000 0.000 0.000 0.000 0.000
Net M etering I nstalled Capacity (MW) 1.827 1.358 0 0 3.185
Grand gt Metering Installations/customers 412 20 0 432
Total 0
All States . .
If Available, Enter the Electric Energy 0 0 0 0 0
Sold Back to the Utility (MWh)
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REPORT FOR Bear Valley Electric Service 17612
REPORT PERIOD ENDING: 2017

If your company owns and/or operates a distribution system, please report information on known distributed generation (grid connected/synchronized) capacity on the system. Such
capacity must be utility or customer-owned

NUMBER AND CAPACITY

State CA Balancing Authority 2775 <1IMW
1. Number of generators 0 3. Capacity that consists of 0.000
backup-only units
2. Total combined capacity (MW) 0.000 4. Capacity owned by respondent 0.000
- EmmEEwoemaw
Residential Commercial Industrial Transportation Direct Connected Total

5. Internal combustion 0.000 0.000 0.000 0.000 0.000 0.000
6. Combustion turbine(s) 0.000 0.000 0.000 0.000 0.000 0.000
7. Steam turbine(s) 0.000 0.000 0.000 0.000 0.000 0.000
8. Fuel Cell(s) 0.000 0.000 0.000 0.000 0.000 0.000
9. Hydroelectric 0.000 0.000 0.000 0.000 0.000 0.000
10, Photovoltaic 0.000 0.000 0.000 0.000 0.000 0.000
11. Storage 0.000 0.000 0.000 0.000 0.000 0.000
12. Wind turbine(s) 0.000 0.000 0.000 0.000 0.000 0.000
13. Other 0.000 0.000 0.000 0.000 0.000 0.000
14. Total 0.000 0.000 0.000 0.000 0.000 0.000
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REPORT FOR:  Bear Valley Electric Service 17612
REPORT PERIOD ENDING: 2017

If your company owns a distribution system, please identify the names of the counties (parish, etc.) by Statein which the electric wire/equipment are located.

LINE STATE COUNTY LINE STATE COUNTY
NO. (US Postal Abbreviation) (Parish, Etc.) NO. (US Postal Abbreviation) (Parish, Etc.)
@ (b) @ (b

1 CA - San Bernardino
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REPORT FOR:  Bear Valley Electric Service 17612
REPORT PERIOD ENDING: 2017

SCHEDULE PART LINENO. COLUMN  NOTES
@ (b) (© (d) (®
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REPORT FOR:

Bear Valley Electric Service

REPORT PERIOD ENDING:

2017

17612

Part State BA ID Error No. Error Description/Override Comment Type Override
6 A CA 2775 626 Please review Residential Reporting Y ear Costs (Line 5 + Line 6). Vaues should be reported in thousand W
dollars. The calculated costs’kWh should be below the industry average of 80 centskWh.
Data corrected
6 A CA 2775 634 Please review Residentia Life Cycle costs (Line 7 + Line 8). Values should be reported in thousand dollars. w
The calculated costs’kWh should be below the industry average of 4 centskWh.
Data are now corrected
6 C CA 0 709 Dynamic Pricing programs were reported last year, but not this year. w

Dynamic pricing programs are now reported
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