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ENERGY EFFICIENCY AND DEMAND SIDE MANAGEMENT PROGRAMS
California leads the nation in energy efficiency and renewable energy programs. Rigorous environmental
regulations and evolving energy policy place the state at the forefront of environmental stewardship.
Energy agencies within the state adopted an Energy Action Plan that has been a catalyst for numerous
energy-related policies. In 2003, the EAP established a “loading order” for the acquisition of new
resources that prioritizes energy efficiency. Since that time, a number of state-mandated regulations have
been enacted to support this policy, such as Senate Bill 1037. SB 1037 requires public and private gas and
electric utilities to first acquire all available energy efficiency and demand reduction resources that are
cost effective, reliable and feasible before conventional generation or other resources.
IID is committed to investing in all available energy efficiency and demand reduction as a supply
resource. The IID offers a variety of conservation and DSM programs intended, in part, to alleviate
electric generation requirements and avoid expensive peak purchases of power on the market.
Conservation programs are designed to reduce the total amount of energy used while DSM programs are
designed to shift energy use from high cost periods to low cost periods and reduce the cost of supplying
customers.
New legislation, emerging technologies and evolving customer preferences are defining IID’s energy
efficiency and demand-side management programs.
Conservation and Daily Load

DSM and Daily Load

Currently, most programs within the IID’s portfolio are conservation programs with the goal of reducing
the customer’s consumption and cost of energy; however, future programs may be designed to shift
customer on-peak use to off-peak hours.

EVALUATION OF PROGRAMS
Conservation and DSM programs can be evaluated in a number of ways. Prior to implementation, and
periodically throughout an existing program, cost-effectiveness tests are applied to determine if the
investments are comparable to, or better than, the range of other available resource options. There are five
industry-standard cost-effectiveness tests used to compare the benefits of energy efficiency with the costs
to invest in implementation of the efficiency measures.
As a general rule, California utilities deem a total resource cost of “1” or greater as an indicator of a costeffective program. However, comprehensive evaluation using a combination of the various tests provides
for more definitive assessment of impacts and effects the program will have. Benefits and costs used to
evaluate cost effectiveness of energy efficiency and DSM programs and services are identified in the
exhibit below. The following is a summary of the five approaches to evaluation:
1. Participant Cost Test – This approach provides an assessment of the costs and benefits from the
perspective of the customer installing the measure(s). PCT of 1 or above indicates that the
customer will see net savings over the expected useful life of the measure.
2. Utility/Program Administrator Cost Test – Opposite of the PCT, this approach assesses the
costs and benefits from the perspective of the utility implementing a program. A positive PAC
result indicates that the costs to save energy are less than the utility’s cost to deliver the same
power. Additionally, the customer’s average bill should reduce once the measures are
implemented.
3. Ratepayer Impact Measure Test – This test evaluates the potential impact the program may
have on the overall electric rates. As RIM results tend to be negative, many utilities, including
IID, emphasize the results of PAC tests over RIM to balance the distribution of rate impacts.

4. Total Resource Cost Test – As the primary evaluation approach, the TRC illustrates the total
benefits and costs to both participating and nonparticipating customers. This test shows the net
benefits of the program as a whole without regard as to who (utility or customer) pays the cost of
the measure(s) installed.
5. Societal Cost Test – The SCT includes both costs and benefits that are not captured monetarily
in the TRC such as greenhouse gas reductions or other environmental benefits.
Cost/Benefits of Conservation and DSM
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Source: California Public Utilities Commission (CPUC). (2001). California Standard Practice Manual: Economic
Analysis of Demand-Side Programs and Projects.
www.energy.ca.gov/greenbuilding/documents/background/07-J_CPUC_STANDARD_PRACTICE_MANUAL.PDF.

California Assembly Bill 2021 (Levine) that was signed into law in 2006 expanded upon several existing
energy efficiency policies, including SB 1037. Among other mandates, it requires all publicly-owned
utilities to perform third-party measurement and verification studies of their conservation and DSM
programs. These independent program evaluations, commonly referred to as EM&V, are performed by
third parties to provide an unbiased assessment of programs as well as measurement and verification of
energy, demand and peak savings generated through the portfolio. IID’s EM&V plan consists of
evaluation of its programs on a bi-annual basis, covering programs for a two-year cycle. Not all programs
will be evaluated in each evaluation cycle. Programs that generate the most energy savings will be
routinely assessed while others will be included on an as-needed basis.
Evaluation results allow the IID to determine if its programs are effectively reducing energy use by its
residential and commercial customers. Using information from this report, local demographics and the
IID’s overall strategic goals, existing programs are assessed to determine if more cost-effective programs
should be expanded at the expense of some of the less effective programs. Programs that only benefit
participating customers may be scaled back or eliminated unless they have significant environmental or
other societal benefits to the IID that cannot be quantified for customers. At times, the IID, at its sole
discretion, may invest in programs or projects with lower TRC values if they align with specific strategic

or policy-driven goals.

ENERGY EFFICIENCY PORTFOLIO TARGET
Assembly Bill 2021 also requires each publicly owned utility to identify all potentially achievable cost
effective electricity efficiency savings and shall establish annual targets for energy efficiency savings and
demand reduction for the next 10-year period. IID has joined together with California Municipal Utilities
Association in partnership with Northern California Power Agency) and the Southern California Public
Power Authority to collaborate on the development of individual utility energy efficiency and demandreduction targets. The targets are based on a methodology developed by the Rocky Mountain Institute, an
independent organization with well-accepted energy efficiency expertise in the industry. The RMI model
is designed to estimate the technical (full extent of energy efficiency potential without regard to
practicality or costs), cost effective and feasible energy efficiency potential.
Consistent with provisions of AB 2021, the targets adopted in 2014 by IID’s Board of Directors were reevaluated in 2016 and new figures were adopted the exhibit below reflects IID’s current MWh targets by
program year through 2027.
Assembly Bill 2227 (Bradford, 2012) modified the evaluation period for energy efficiency targets from
every third year to every forth for the subsequent years.
Senate Bill 350 (De León) enacted the “Clean Energy and Pollution Reduction Act of 2015” which
established targets to increase retail sales of renewable electricity to 50 percent and double the energy
efficiency savings in electricity and natural gas by end uses by 2030. IID is evaluating emerging
technologies and innovative program concepts to develop a multi-year running program portfolio to meet
the energy efficiency targets set forth by this legislation. In the upcoming target setting process, criteria
specific to the doubling of energy efficiency targets of SB 350 will be incorporated into the analysis to
establish the roadmap that IID will use in an effort to meet the substantially increased targets by 2030. In
the interim, IID has performed preliminary analysis to determine the most cost-effective approach to
increasing energy savings toward the mandated goals given current funding levels. Based on these results
and absent additional funding for the energy efficiency portfolio, the Energy Department may consider
reallocation of a larger portion of the overall energy efficiency public program budget toward the
Customs Energy Solutions program to capture savings from a customer segment with the largest
potential.
Program Level Results – Net Energy (MWh) Savings at the Customer Meter

Program Cost to the Utility

In 2015, Assembly Bill 802 (Williams) was also passed into law, replacing the existing AB 1103. AB 802
sets the framework for a new energy use disclosure program, which will allow owners and operators of
commercial and multifamily buildings containing 50,000 square feet and more to better understand their
energy consumption through standardized energy use metrics of 12 months of historical whole-building
utility data. The whole-building energy use approach depicts how the building is performing as an entire
system, facilitating building owners to make more effective decisions on energy efficiency upgrades. As

energy targets are reevaluated as per AB 2227, legislation, Title 24 requirements, rooftop solar and IID’s
public program budget will be considerable factors in the adoption of the new figures.
On August 3, 2015, the Environmental Program Agency, under Section 111(d) of the Clean Air Act,
finalized the Clean Power Plan, a rule that sets performance rates and individual state targets for carbon
dioxide emissions from existing power plants. California’s 2030 goal is 828 pounds per net megawatt
hour, which is lower than most states as California’s state regulations are already amongst the most
stringent in the nation. The CPP was met with several legal challenges and on February 9, 2016, the
Supreme Court issued a stay on the enforcement of the plan halting its implementation pending the
resolution of the challenges. IID will continue to prepare for potential compliance should the legislation
be upheld.
Through the IID’s energy efficiency efforts, from 2009 through 2017, has reported saving over 165,996
megawatt hours saved.

Proposed and Achieved Energy Savings Targets

These targets consist of energy savings and demand-reduction potential in existing buildings and new
construction for residential, commercial and industrial sectors. Figures are reported to the state and
published annually in the Energy Efficiency in California’s Public Power Sector report.

Incremental Annual Market Potential for Energy Savings

Source: 2017 IID Energy Efficiency Resource Assessment Model – Electricity & Natural Gas

EFFECTS OF EXISTING PROGRAMS
To support the state’s long-term energy goals, a number of mandates have been implemented to not only
encourage but to prioritize investments in all available energy efficiency and demand-reduction resources
that are cost effective, reliable and feasible. As such, California utilities are to first meet load with these
investments prior to procurement of other resources. On an annual basis, IID and other utilities report
investment funding, cost-effectiveness methodologies and independent evaluations to the board, the state
and our customers.
From 2015 through 2017, conservation programs implemented by the IID saved participating customers
approximately 52,562.43 MWh in energy savings 17.74 in peak MW savings. The most successful
programs, in terms of energy saved, has been the Custom Energy Solutions Program. Overall reported
savings were a result of various measures within the residential and commercial sectors.

Summary of 2015-2017 Energy Savings

Program Sector
Appliances
HVAC
Lighting
Pool Pump
Refrigeration
HVAC
Comprehensive
HVAC
Lighting
Process
Refrigeration
HVAC
Process
Comprehensive

Category
Res Clothes Washers
Res Cooling
Res Lighting
Res Pool Pump
Res Refrigeration
Res Shell
Res Comprehensive
Non-Res Cooling
Non-Res Lighting
Non-Res Pumps
Non-Res Refrigeration
Non-Res Shell
Non-Res Process
Non-Res Comprehensive
Total

Units Installed
497
86,850
5,845
938
1,538
420,645
1,968
11,171
8
1
4
3
1
50
529,520

Resource Savings Summary
Gross Annual
Net Coincident
Net Annual
Energy Savings
Peak Savings
Energy Savings
(kWh)
(kW)
(kWh)
87,957
76,523
37,792,638
11,129
31,881,855
216,037
215
208,461
1,289,670
222
1,122,013
472,272
47
354,495
1,080,683
1,465
940,194
548,502
90
437,716
4,706,883
1,359
3,821,214
13,983,265
2,922
11,607,859
130,926
17
111,287
941,311
107
791,530
1,119,569
110
940,438
247,515
24
209,150
74,616
28
59,693
62,691,845
17,735
52,562,429

Cost Summary
Net Lifecycle
Utility Incentives Total Utility Cost
Energy Savings
Cost ($)
($)
(kWh)
841,748
49,628
56,400
106,447,453
7,081,139
8,446,814
1,098,706
72,660
91,523
11,220,129
147,786
277,023
2,859,096
102,100
161,083
18,689,600
307,121
471,045
1,625,303
373,587
521,824
39,718,135
1,675,792
1,945,738
219,600,037
1,157,733
2,163,352
2,225,742
13,263
22,830
14,832,273
172,280
300,408
23,510,949
89,566
131,273
3,764,703
44,553
54,814
179,078
29,045
56,198
446,612,953
11,316,252
14,700,324

Description of Existing Programs
The 2018 program portfolio is structured to allow IID to meet their annual target of 15,674 MWh. An
overview of each program is provided below.

RESIDENTIAL PROGRAMS
Residential Energy Audits - This program allows residential customers to quantify energy consumption
and to determine measures that can be applied to make the customer’s home more energy efficient.
Energy Rewards Rebate Program - This program offers residential prescriptive rebates for qualified
energy efficient measures such as air conditioners, ENERGY STAR® refrigerators, windows, attic
insulation and pool pumps. New to the 2016 program is the ENERGY STAR® clothes washer incentive.
Refrigerator Recycling - The IID offers a $50 incentive and free refrigerator pickup with proper
recycling services to our customers. This program targets older, less efficient units and those kept in
basements or garages.
Quality AC Tune-Up - This program provides maintenance services designed to improve the operating
efficiency of existing central air conditioners or heat pumps. The most recent program design included
the addition of an efficient fan controller measure.
Payment Assistance - The IID offers income-qualified assistance programs designed to help customers
meet their energy needs. Rate discounts are offered to income-qualified customers and a special rate is
offered for those using critical medical equipment. A financial assistance program is also offered to
customers facing financial crisis that are at risk of disconnection for nonpayment.

COMMERCIAL PROGRAMS

Custom Energy Solutions Program - CESP offers financial incentives to commercial customers
intended to offset the cost to purchase and install qualifying energy efficiency measures. The measures
must retrofit, replace or upgrade old equipment with new, energy-efficient technologies that exceed the
applicable Title 24 energy efficiency requirements.
New Construction Energy Efficiency Program - NCEEP is a non‐residential new construction and
renovation energy efficiency program that combines an integrated design process with financial
incentives for energy-saving design at least 10 percent above the current Title 24 requirements.
Commercial Energy Audits - This program allows commercial customers to meet with an energy
specialist to evaluate their business’ current energy use and identify ways in which to reduce their
consumption, making their facility more energy efficient.
Energy Rewards Rebate Program - IID offers nonresidential customers prescriptive rebates for
qualified energy-efficient measures. Measures must retrofit, replace or upgrade old equipment with new,
energy-efficient technologies that meet and exceed the Title 24 standards. Qualifying product categories
include programmable thermostats, HVAC equipment and motors.
The IID is also looking to new and emerging technologies such as home energy management systems and
smart thermostats that offer customers new opportunities to manage their energy use. As these devices
become more economic and integrated with each other, customer systems will offer automatic responses
to changing utility price signals in real time, optimizing the operation of key appliances and energy
systems to manage peak demand and reduce costs.

RATES
The IID also offers interruptible and high-voltage rates for its large commercial and industrial customers.
Key Customer Demand Response Program (Interruptible Load Program) - This program was
developed in 2010 with a target participation of 25MW within three years. Program guidelines require
enrolled large commercial and individual customers with onsite back up generation to curtail a minimum
of 500kW upon timed notice by IID. Failure to curtail contracted reductions will result in a financial
penalty. This generation can be used to reduce load during times of system stress either due to
transmission or generation curtailments or if load exceeds forecasted demand.
High Voltage Rate Discount Program - Under this program, customers take electric services at 34.5
kilovolts or above at a single point of interconnection. The customer maintains all necessary step-down
transformation and facilities beyond the transformer, which IID would normally own. In return, IID will
provide a discount on the maximum demand energy charge and energy cost adjustment charge. The
reduced electric rate offsets some of the customer’s costs for the facilities, maintenance and necessary
substation equipment.

RENEWABLE-ENERGY PROGRAMS
In 2018, 35 percent of IID’s overall generation delivered to customers will come from renewable energy
sources. To help customers fully benefit from investments in various renewable options, the IID offers
retail renewable programs for customers interested in meeting all or a portion of their load with a
renewable resource.

Green Energy Rate
IID has developed a new Green Energy Rate Program that allows customers to designate how much
renewable energy they wish to be served with. Customers who elect participation in the new Green
Energy Rate Program, can choose to be served with an even greater percentage of renewables, up to 100
percent.
The program launched in the last quarter of 2018 and it is estimated that it will increase customers’ per
kilowatt-hour rate by $0.013 to $0.02. The monthly rate will fluctuate based on IID’s cost to procure
renewable resources.
The program will be open to all electric customers, with an exception for customers who have installed
on-site renewable systems or wholesale power customers receiving standby service.
The district has allocated 5 megawatts in the initial offering of the program; however, additional
megawatts may be added to the program if customer demand warrants an increase.
A champion for renewable energy, IID has invested millions of dollars in incentives to help customers
take part in its renewable energy programs, including issuing rebates, weatherizing homes, tuning-up AC
units and offering savings on energy and excess power sold to IID through net metering and net billing
programs.
Net Energy Metering
Net Energy Metering is a program that was designed to benefit IID customers who generate their own
electricity using solar, wind, biogas, fuel cell or a hybrid of these technologies. The program included
generating facilities up to 1MW and was offered on a first-come, first-served basis. IID’s NEM program
capacity is 50.2MW, 5 percent of IID’s peak demand.
An installed bidirectional meter records the amount of energy (in kWh) delivered by the IID to the
customer’s premise, which is called net consumption. It also records the amount of energy (in kWh)
generated by the customer’s generating system, which was not consumed by the premise and thus
returned to the IID’s electrical grid. This is referred to as net generation. The net difference between these
two amounts is what IID uses to create the participating customer’s monthly bills.
Consistent with AB 920, the IID established a rate to purchase surplus electricity. At the end of a 12month period, customers who are net generators will be compensated for surplus energy returned to the
grid at the rate stated in the current net metering rate schedule. At the end of the 12-month period,
customers that are net consumers, but in any given month within the 12-month period are a net generator,
that monthly surplus energy will be tallied and credited to the customer at IID’s current retail rate.
Although IID met its 50.2MW cap in the first quarter in 2016, it extended the program by an estimated
9.6MW to allow for customers that were in the process of submitting their applications an opportunity to
participate. For the remaining customers that desire to generate all or a portion of their energy
consumption, IID has developed the Net Billing successor program to continue to facilitate customer
interconnection projects to IID’s grid.
Net Energy Metering Program Installation Summary

Category Type
Residential
Commercial
Government
Total

Total
Installed
Total
Systems
Capacity
Generation
Installed
(kW)
(kWh/yr)
4,017
24,933
53,945,906
190
32,616
80,034,811
10
911
1,967,788
4,217
58,460 135,948,505

Net Billing Program
The Net Billing Program, successor to the Net Metering Program, is designed to benefit customers who
generate their own electricity using solar or wind. The program paves the way for new solar development
while at the same time reducing cross-customer subsidization between those with and without solar. Net
consumption is billed to customers on each regular billing frequency and not aggregated to a 12-month
period. Any net generation is compensated on each billing cycle at the applicable Distributive SelfGeneration Service Rate. This is a variable rate and based on IID’s lowest solar contract cost as which IID
procures solar generation. The rate will be modified as deemed necessary by IID’s board of directors.
Net Billing Program Installation Summary

Category Type
Residential
Commercial
Total

Total
Systems
Installed

Installed
Total
Capacity
Generation
(kW)
(kWh/yr)
775
3,950
8,474,241
14
2,938
6,345,151
789
6,887
14,819,392

Feed-In Tariff
SB 32, enacted in 2009, required the IID to implement a Feed-in-Tariff. The FIT program was adopted
and approved by the IID Board of Director during the second quarter of 2013. In anticipation of the
adoption of the program, IID accepted applications for the FIT program on a first-come, first served basis,
which has been fully subscribed since January 16, 2013. The tariff provides a simple mechanism for small
renewable generators (less than 3MW) to sell power to the utility at predefined terms and conditions,
without engaging in contract negotiations.
SB 1332 established Feed-in Tariff program caps determined by the ratio of the utility’s 2011 peak
demand to the 2011 statewide peak demand. For IID, this cap is estimated to be approximately 13 MW.
Eligibility criteria for IID’s FIT consists of the following:
1) The project must be located within the IID service territory;
2) The project must be between 1kW and 3MW;
3) The project must be located and interconnected in a manner that optimizes deliverables of

generation to load centers; and
4) The project must install eligible renewable generation.
Through the tariff, IID will purchase all generation from the facility and all Renewable-Energy Credits
will belong to IID. Generating Facilities participating in the Feed-in Tariff program may not offset load at
the site/facility nor are they eligible for any other IID for renewable technologies program (i.e., net
metering rate, virtual net metering rate, etc.). Feed-in Tariff program participants also may not receive
rebates from IID’s SB1 PV/Solar Solutions Program.
Number of Distributed Generation Energized per year through 2018

ENERGY STORAGE SYSTEMS
As renewable-energy generation tends to be variable, intermittent and off peak, energy storage systems
may optimize the use of significant additional generation that will be entering the grid on an accelerated
basis as a result of California’s energy goals. The state has declared that expanding the use of energy
storage systems can reduce costs to ratepayers, reduce emissions from fossil fuel generation and enable
and accelerate the implementation of more renewable generation and its integration in California’s
electrical system.
On September 29, 2010, the California Legislature enacted AB 2514 directing the California Public
Utility Commission and governing board of a local publicly-owned electric utility to initiate proceedings
prior to March 1, 2012, to determine energy storage procurement targets, if any. This legislation,
considered the foremost statute relating to utility procurement of energy storage systems, asserts a number
of findings regarding the value of energy storage and barriers that hinder timely implementation.
As part of the proceeding, the board of directors considered a variety of possible policies to encourage the
cost-effective deployment of energy storage systems, including refinement of existing procurement
methods to properly value energy storage systems. As required AB 2514 in 2014 the IID Board of
Directors, as the governing board of IID, adopted an energy storage system procurement target of “0” due
to the time and effort necessary to successfully complete planning and implementation of the reliability

projects. As required by statute, the target was reevaluated in September of 2017. The IID board
approved Resolution No. 20-2017 that adopted a procurement target of up to 5 MW to be achieved by
December 2021 if such target is deemed viable and cost-effective.

BATTERY ENERGY STORAGE SYSTEM
In November of 2015, the IID held a groundbreaking ceremony to mark the start of construction of their
new 30 MW, 20 MWh lithium-ion battery storage system. The battery will increase reliability across the
IID grid by providing the ability to balance power and integrate solar while providing spinning reserve
and “black start” power restoration capabilities. The project is one of the largest of its kind in the western
United States. It will consist of associated controllers, a substation and a 92 kV interconnection. The
project will use environmentally safe lithium-ion batteries. Some of the benefits of the project are as
follows:
-

Reliability – This project adds reliability to the IID grid, the district can use the battery
system to “black start” units at the El Centro Generation Station, one of IID’s main
internal sources of generation.

-

Environmental – The battery storage system will smooth power supplies and acts as a
spinning reserve, assignments that typically require expensive fossil fuel generation.

-

Economic – Reduction in IID operating costs in the first year and throughout the lifetime
of the project which provides significant cost savings to rate payers.

The BESS project was completed in mid-2016.

OTHER INVESTMENTS
From time to time, the IID invests in pilot projects to assess the impact, benefits and performance of new
and emerging technologies or to test concepts for suitability. These pilots may result in implementation of
full-scale programs if it meets cost effectiveness, qualifications or policy-driven goals. Examples of these
investments may include:


Development of emerging technologies for the market via a small-scale program designed to
demonstrate the costs and benefits to decision makers and increase market penetration in the
technology market.



New combinations of existing and new technologies, control systems or software to dramatically
increase the anticipated savings from each component of the system due to synergies between
components, which may be implemented elsewhere.

IID, in its sole and absolute discretion, determines if funds shall be made available and what technologies
and/or approach, if any, will be used to pilot a program. Projects that are typically deemed ineligible for
funds consist of unproven new technology, tool development, research and development or completion of
product development as well as demonstration projects, R&D prototypes, and limited production
technologies that cannot support an effective regional energy efficiency program.
The IID welcomes the opportunity to collaborate with other agencies on energy efficiency, renewable or
other sustainable projects and programs. Collaborative efforts allow the agencies to share resources that
benefit both the utility and our ratepayers while providing detailed information that helps determine
whether the utility and its ratepayers will benefit from large scale investments.
e-GREEN PROGRAM

The Imperial Irrigation District initiated a process to bring inexpensive utility scale solar to its lowincome residents and the ability to “go-green” to individual households. IID evaluated multiple
community solar programs including Sacramento Municipal Utility District’s SolarShares, Los Angeles
Department of Water and Power’s RepowerLA and Salt River Project’s EarthWise Energy. Each of these
programs have excellent benefits and were crafted in a manner most appropriate to the individual utility.
IID reviewed its customer needs, its available resources, and developed its own unique solar program
entitled eGreen. The eGreen Program was customized to bring solar energy to low-income families while
benefiting from IID’s ability to acquire attractive energy pricing. eGreen allows IID’s customers to reap
the benefits of clean, renewable solar power without the need for on-site installation.
To bring solar power to its low-income customers, IID developed a structure that will brings together the
following:
•

Minimal interconnection costs.

•

Aggressive pricing on utility scale solar component parts.

•

The value of Renewable Energy Credits.

•

The value of Federal Investment Tax Credits (to the Generator).

•

IID’s own public programs.

eGreen will allow all IID customers to benefit from solar without concern of property ownership,
structural integrity or financial ability. eGreen enhances the ability for all IID customers to benefit from
solar.
To present robust and accurate information about community based e-green solar, the team examined
IID’s current distributed generation programs, as well as other utilities’ mechanisms for launching
customer choice programs.
In its analysis of a community based “e-Green” solar program, the team defined business objectives as:








Increase public understanding of solar energy and its role in IID’s renewable transformation.
Create an attractive program in which all customer classes can enroll while being viable, economic
and sustainable for IID.
Assure simplicity for customers and IID (administrator) alike.
Alleviate the potential load and revenue losses to the utility.
Integrates easily into IID’s billing system.
Apply Renewable Energy Credits to Renewables Portfolio Standard.
Reduce risk to IID and its customers by structuring program funding by participants.

Customer benefits or the reasons customers choose to participate include:




Leverages economies of scale.
Offers lower cost of electricity and stable rates.
No up-front costs, drop-out penalties or system maintenance.





No hassle with contractors or red tape.
Available to all customers, except existing Net Energy Metering (NEM) and Virtual Net Metering
(VNM) customers.
Increases customer access to solar.

And, there are IID benefits, as well:








Gives customers a choice.
Increases proactive customer engagement and loyalty.
Can be strategically sited.
Maximizes production.
Optimal distribution grid benefit and control.
Apply RECs to RPS.
Provide a “green” component for low-income customers.

While identification of the benefits seemed intuitive for the team, the operational and financial analysis
proved to be more complex. Resource Planning conducted a comparison of net operational cost impacts
on various potential “e-Green” solar projects. This comparison is based on numerous production cost
model simulations that compare how adding a resource will affect daily dispatch operations over a 20year period. These studies include integration cost such as, ancillary services, loss of flexibility, ramping
needs, operating reserves, etc.
The first operational study included multiple new facilities: 5 MW, 10 MW, 20 MW, 20 MW (phased in)
and existing Feed-In Tariff (FIT) 2 MW (a breakdown of FIT prices can be shown in Appendix B) with
contract prices varying from $40-$70/MWh (no escalation). The study concluded, using the existing FIT
projects was the least expensive operational costs since these projects are already part of IID’s portfolio.
Any current IID solar project would yield the same results. The integration of a new facility would cause
risks of ancillary service impacts, larger amounts of excess generation, slightly higher system costs, and
risk of customer participation (which could cause a cross-customer class cost subsidization).
Based on the first study, management provided the team with a 20 MW project with a $50/MWh contract
price with a buyout option in year seven. The team evaluated four buyout scenarios: buyout at a Fair
Market Value of $100, $50, $30, and $15 million. The study concluded the buyout option would need to
be in the range of $15-$20 million, but the risks of ancillary service impacts, larger amounts of excess
generation, slightly higher system costs, and risk of customer participation (which could cause a crosscustomer class cost subsidization) would still exist.
The third operational study helped mitigate the excess generation by the applying term sales. Term sales
are sold at forecasted annual market prices at a cost lower than a purchase price which are based on
historical sale data. Two sale volumes were analyzed: 20 MW and 50 MW, along with different sale
periods: off-peak hours and all hours of the day (24 hours, 7 days), with contract prices ranging from $30$50/MWh. During this time, the team was provided legal opinion regarding the use of SB 1 funds
(Appendix E), these funds were applied to the FIT projects. The study concluded a 20 MW phased in
project with 20 MW of off peak term sales was the least expensive, in terms of operational cost. The
excess generation that comes with a new facility is sold back to the market, therefore recovering some of
the costs of integrating the new resource to the IID supply stack. The operation cost savings by utilizing
term sales for the new 20 MW facility would be $10,006,000 (NPV) over a 20-year period. Please note:

term sales would still cause risk and IID’s risk policy would have to be modified and approved. By
adding a new 20 MW facility, it would create a cross-customer class cost subsidization if IID does not
fully subscribe the 20 MW.
At the request of management, the team evaluated only the 20 MW new facility at $30/MWh with
additional scenarios: high market price forecasts, economic sales, 3.5 percent, 6 percent, 11 percent spin
requirements and shutting down one unit in the winter and summer. These scenarios would mitigate the
ancillary services impact and excess generation. The study concluded that all scenarios yielded
operational savings for IID, but the greatest savings came from economic sales. The last study conducted
was built off the previous study and combined 3.5 percent spin requirement, economic sales and shutting
down one unit in winter and summer. This scenario would yield the greatest savings of $344,058,000 over
a 20-year period (NPV). Please note: economic sales, reducing spinning reserves and shutting down one
unit would cause risk and IID’s risk policy would have to be modified and approved. By adding a new 20
MW facility, it would create a cross-customer class cost subsidization if IID does not fully subscribe the
20 MW.
A high level of the multiple studies conducted are shown in the illustration below, the full detail with
analysis can be found in Section 5.3.
History of operational studies

CSP vs Existing
• 5MW New
• 10MW New
• 20MW New
• 20MW New Phased
• Existing FIT

CSP vs Existing (New
Pricing & Buyout)

CSP vs Existing (New
Pricing + Term Sales)

• 1MW
• 5MW New
• 10MW New
• 20MW New
• 20MW New Phased
• Existing FIT

• 10MW New
• 20MW new
• 20MW Phased
• 2 MW FIT
• Information re: Excess
generation & ancillary
services

Added 20 MW with
System Solutions
Tested

Added 20MW with
System Solutions
Tested

• High Mkt Price Assumption
• Economic Sales
• 3.5percent Spin
• 6percent Spin
• 11percent Spin
• 1 Unit winter; 3 units
summer

• With economic sales,
3.5percent spin and shut
down of 1 unit

Recommendation for Community based “e-Green” Solar Program:
After evaluation of various solar structures, IID entered into a 23-year power purchase agreement with
Citizens Energy Corporation. for 30 MW of solar energy to serve approximately 15,000 low-income
electric customers under the district’s eGreen Program. The solar project will be located on approximately

200 acres of district-owned land, leased to Citizens, and connected to IID’s electric system. The district
will use the energy purchased from the project to lower the energy bills of its qualified low-income
customers many of which reside in areas designated as disadvantaged communities by CalEPA and
CalEnviroScreen related to SB 535. Citizens Energy, a nonprofit energy company with a robust portfolio
of utility-scale solar projects, has an existing commitment through its stake in the Sunrise Powerlink
transmission line running through the Imperial Valley to invest in programs that serve low-income
customers in IID’s service area.
The eGreen Program is intended to serve IID’s low-income residential energy assistance program
participants. Those participants currently receive an on-bill subsidy through IID’s REAP. The power
purchase agreement is for a 23-year term with a beginning cost of $29.75 per MWhr. There are certain
market conditions at this time that may drive an increase in the per MWhr price; those price increases will
be subject to future review and approval by the IID Board of Directors. There is optionality at the end of
the PPA term for IID (1) to purchase the facility’ (ii) agree to a new PPA; or (iii) decommission the
project. The target commercial operation date for the generation is Jun 2019; that date may change based
upon the permitting and interconnection processes. Staff is working on guidelines for the eGreen
Program and will bring those back to the board for review and approval prior to commercial operation of
the generating facility.
The PPA is for 30 MW; 20 MW is procured by IID and 10 MW donated to IID by a Citizen Energy sole
purpose entity to serve its commitment to Imperial County’s low-income ratepayers. The PPA has a
beginning price per MW/hr of $29.75 for the 20 MW; when the contributed 10 MW is factored in, the
effective price per MW/hr is $19.83. The PPA includes an annual price escalation of 0.5 percent for the
entire 23-year term.
The project’s output is expected to qualify as a Category 1 resource under the California Public Resources
Code portfolio content category requirements. IID will work with Citizens to ensure the project is precertified through the California Energy Commission.
IID will assume all costs of transmission-provider interconnection facilities and network upgrades for the
plant’s physical connection to the IID system. Citizens is responsible for all customer-interconnection
facility costs, as those terms are defined in IID’s open access transmission tariff. IID will support Citizens
in the permitting process through the County of Imperial for the solar plant. IID will be responsible for
permitting the interconnection facilities and any network upgrades.
The generation addition will have an approximate annual financial impact of $2.6 million. These costs
will be paid utilizing the public benefit fund balance account until funds have been depleted at which
time the funding source will be reassessed for potential funding from the public benefit charge or the
energy cost adjustment.
eGreen Enrollment
eGreen will automatically enroll REAP customers when they renew their annual participation. IID’s goal
is to have 100 percent allocation of its REAP customers to eGreen. Once all REAP customers have
transitioned to eGreen, the remaining MW may be offered to customers and businesses until the entire

system capacity has been fully allocated. Program levels will be analyzed monthly in order to confirm
allocation.
eGreen Ancillary Benefits





Solar generation pricing is lower than on-peak energy market pricing.
Dispatch flexibility, IID can shut down or sell the energy output during favorable market
conditions, further increasing cost savings.
Project owner will operate and maintain the facility; costs are imbedded in the price of energy.
Production parameters are established in the long-term agreement between IID and developer.

IID believes eGreen better serves its customers by providing long-term benefits, particularly for IID’s
low-income-qualifying customers residing with areas designated as disadvantaged communities as
defined in SB 535.
Alternatives:
An alternative would be to implement a larger new facility of 20 MW. In previous production cost
modeling studies, risks associated with implementing a new 20 MW facility were identified and the final
operational study was conducted to mitigate ancillary services impact and excess generation. The table
below shows high level issues with potential solutions; based on management decision, only potential
solutions highlighted in red were studied (ancillary services and excess generation impact). When the
team studied economic sales, reducing spinning reserves, and shutting down a unit, these impacts helped
mitigate ancillary service impacts and excess generation. Therefore, the studies concluded the
combination of the three scenarios would have the greatest operation cost saving for a NPV 20-year
period of $344,058,000. Please note: these scenarios have not been approved by departments and/or
management and are theoretical for the case of the study. IID will have to modify various business
activities to ensure economic value of the “e-Green” Solar program and to mitigate or control risks.
Potential Risks

Potential Solutions to Cost Impacts of Adding 20 MW
Issue

Solution
Apply battery settings to address this issue;
Ancillary Service Impact
Explore the purchase of ancillary services from neighboring markets;
Explore new quick responding generation additions
Explore unit economic cycling; Explore seasonal unit shutdown
Excess Generation
alternatives;
Term sales or economic dispatch sales
RFP process can reduce contract costs through greater negotiating
Slightly Higher System Costs
leverage
Require developer to commit to assisting IID with Marketing
Risk of Customer Participation
Campaign

The final two operational studies reviewed a new 20 MW facility at $30/MWh project coming online
mid-2018, with taking into consideration various system scenarios being implemented. The studied
scenarios were evaluated based on mitigating ancillary service impacts and excess generation.
Consequently, when we combine all system changes previously tested through a coordinated effort, then

value can be added. Please note: the system changes (economic sales, reduce spinning reserves and
shutting down a unit) would also add value in the case that does not add 20 MW new facility (IID’s
current portfolio).
“e-Green” Solar Operational Impact Study Scenarios

The key assumptions used in the operational study were:







Expected Price Forecast:
o 2016 Load forecast.
o Spring 2016 LT price forecast +10 percent
o 100 percent of the “e-Green” Solar Project 20 MW project is sold to customers
simultaneous to the Commercial Operation Date of the project built and throughout the life
of the project. If the project is not sold, then there will be additional costs that will affect
the Rates side. This does not consider the additional costs of revenue losses that may occur
if project.
o All projects online and producing as expected by their respective CODs.
o Assumes the contract costs can be achieved through the procurement process. If there is
escalation in the contracts of pricing differences, then results will vary.
o 5 percent interest rate in NPV calculations.
High Market Price Forecast
o Use high price forecast of gas/energy prices.
Economic Dispatch Sales
o Assumes that the day ahead/real time groups economically dispatch to serve load and sell
to all accessible markets; separate from term sales.
3.5percent, 6percent, and 11percent Spin Requirement Scenarios
o IID would buy spinning reserves to cover difference of spin with solar vs 3.5percent, 6
percent, and 11 percent.
Seasonal Unit Requirement
o 1 unit only required during the winter; 3 units only required during the summer.

The market price was evaluated at two different levels; the expected market price forecast and high
market price forecast. The high market price forecast was evaluated because it represents the 90th
percentile of probability distribution using multipliers generated from the Monte Carlo Stochastic
analysis. The pricing scenarios are not meant to represent specific future market circumstances but
instead are intended to represent the potential price impact of a collection of uncertainties around key

market factors affecting the cost and availability of future gas supply. Below is a chart to reflect the $30
contract price, along with the two different market price forecasts.
Forecasted market price versus contract price

The table below show the results of the operational study indicating the net present value (NPV) for the
multiple scenarios over a 20-year period (chart below are in thousands). All operational studies contain
the sale of excess generation (MWh) into the market over the 20-year period.
Net Present Value of Annual Costs: System Solutions Tests

Alternative 1
As shown from the table above, the operational NPV with bringing on a new 20 MW solar project is
$4,062,420,000, with the expected price forecast over a 20-year period. The production cost model
simulations indicated the combination of 3.5 percent spinning reserves, economic sales and shutting down
one unit had the greatest operational cost impact of $344,058,000. Each of these system wide changes
assume a coordinated effort within the Energy Department to ensure risks associated with each system
change are mitigated to the greatest extent possible.
Alternative 2

Another option to mitigate excess generation, would be economic sales. The operational impact study
revealed economic sales had the second greatest operational savings of $334,630,000 (NPV over a 20year period). Economic sales would be evaluated on an hourly basis and would utilize internal generation
to ramp up/down depending on the market prices. IID’s current risk policy does not allow for economic
sales; prior to implementing, the policy must be amended and approved.
Alternative 3
Another option to reduce operational cost would be to reduce spinning reserves from the current 11
percent to either 6 percent or 3.5 percent; both indicated savings. Spinning requirements are based on
several hourly varying requirements from the Southwest Reserve Sharing Group (SRSG) and the Western
Electricity Coordinating Council. Under normal circumstances, a Balancing Authority is required to
maintain, at a minimum, reserves equal to the loss of the Most Severe Single Contingency or the reserve
amount equal to the sum of three percent of the load (generation minus station service minus net actual
interchange) and three percent of net generation (generation minus station service). IID must maintain at
least 50 percent of its contingency reserves as spinning reserves. Spinning reserve is the on-line reserve
capacity that is synchronized to the electric grid and ready to meet electric demand within 10 minutes of a
dispatch instruction. Spinning reserve is needed to maintain frequency stability during emergency
conditions and unforeseen load swings. The operational savings associated with reducing the spinning
reserves from 11percent to 6 percent and 3.5 percent are $310,598,000 and $310,651,000, respectively.
The table below breakdowns the estimated cost to operate at 3.5 percent, 6 percent, and 11 percent
spinning reserves. For example, looking at year 2019, if IID were to reduce their spinning reserves from
11 percent to 6 percent, the estimated cost savings would be $2,038,219 and if IID were to further reduce
their spinning reserves to 3.5 percent, the estimated cost savings would be $3,057,329.
Breakdown of estimated costs of spinning reserves

Alternative 4
Another option to reduce operational costs would be to shut down one (1) unit in the summer and winter;
therefore, only three (3) units would be running in the summer and one (1) in the winter. The unit chosen
to shut down was based on unit heat rate. By shutting down one unit, it would mitigate the excess
generation with bringing on a new 20 MW facility. The operational cost savings (NPV over a 20-year
period) is $304,895.
In summary, a combination of all three scenarios provided the greatest NPV operational cost saving over
a 20-year period. A summary of the cost savings associated with each scenario are below along with the
ranking.
Operational Cost Savings

Operational Cost Savings
3.5% Spin
6% Spin
1 unit (Winter); 3
Economic Sales Requirements Requirements units (Summer)
NPV Savings $
334,630.00 $
310,651.00 $
310,598.00 $
304,895.00
Rank
2
3
4
5

Econ Sales, 3.5%
Spin, 1/3 units in
winter/summer
$
344,058.00
1

Financial Analysis
The Finance Rates Section analyzed the “eGreen” Solar Rates, Estimated Number of Subscriptions and
Revenue Loss based on a proposed 20 MW Power Purchase Agreement for 25 years. The exhibit below
shows the comparison of the cost of solar installation on a kWh basis for a customer in relation to IID’s
retail energy kWh rate and the “e-Green” solar rate options. The “eGreen” solar rate options include the
fixed cost recovery portion of the base energy retail rates, which were determined from the latest retail
electric cost-of-service study performed for IID, and the inclusion of the contract price and cost
obligations under the Regenerate purchased power agreement that is intended to be utilized for the
“eGreen” solar program. This includes the estimated annual payments totaling up to $43.6 million that is
applied against the cost of energy which is $37.95/MWh. The annual cross-customer class cost
subsidization is approximately $2.3 million (if 20 MW is fully subscribed then the subsidy would be
eliminated). All this equates to the “eGreen” Solar Rate. The rates do not include any program
administration, marketing, and SAP billing configuration.
Furthermore, after receiving offers from community solar developers, below is a summary of the
selected offer that provided a 20 MW solar farm where 10MW would be donated by the developer:
E-Green Solar Project Total Cost Comparison

“e-Green” Solar Rate Options
Customer Class

Residential
Small Commercial
Large Commercial
Agricultural Pumping
Municipal Service

Cost of Solar
Installation
$/kWh
Low
High
0.1400
0.1700
0.1300
0.1600
0.1300
0.1600
0.1300
0.1600
0.1300
0.1600

Existing
kWh Rate

Community Solar
Regenerate PPA

0.1169
0.1201
0.0930
0.0952
0.1141

0.1471
0.1403
0.1289
0.1430
0.1359

If a 20 MW “eGreen” Solar program will be implemented at once or phased in approach. The estimated
number of customers listed below will be required to participate in order to fully subscribe the program.
These numbers were calculated using average kWh consumption loads.
Customer Subscription for 20 MW “e-Green” Solar Program

Customer Class
Residential
Small Commercial
Large Commercial
Agricultural Pumping
Municipal Service
Total

Potential System Estimated Number of
Size (kW)
Customers to Enroll
1,000
2,036
2,000
1,728
13,000
360
2,000
580
2,000
765
20,000
5,469

If the FIT option was implemented for the “eGreen” Solar program, below is the estimated number of
participants to fully subscribe the program.
Customer Subscription for 2 MW “e-Green” Solar Program

Customer Class
Residential
Small Commercial
Large Commercial
Agricultural Pumping
Municipal Service
Total

Potential System Estimated Number of
Size (kW)
Customers to Enroll
100
204
200
173
1,300
36
200
58
200
76
2,000
547

The estimated annual cost impact has been determined using the billing rate option. The cross-customer
class cost subsidization was calculated using the generation from the solar system as indicated under the
draft Regenerate PPA. The annual impact to all retail electric customer is estimated at $2.3 million if the
20 MW program are not fully subscribed. Since this resource is not needed by IID, factored in is an
estimated revenue for any excess energy sold in the open market to offset the annual impact to customers.
The annual cost impact does not include any program administration, marketing, and SAP billing
configuration.
Estimated Cost Impact
Annual Estimated Impact
Customer Class
Estimated Cost Impact
Regenerate PPA
Residential
Small Commercial
Large Commercial
Agricultural Pumping
Municipal Service
Subtotal
Value of Solar
Net Impact

$
$
$
$
$
$
$
$

202,013
456,244
2,411,452
309,419
446,584
3,825,711
1,487,624
2,338,087

Therefore, the optimal option would be to use an existing resource so that we implement a pilot “eGreen”
program and set lower rates that will incentivize participation while minimizing cost impact and give an
opportunity for some revenue recovery.
Additionally, IID can apply a portion of the PBC Fund Balance to help offset the price – the amount will
be based on management decision.
E-Green Energy Program
In terms of developing a Green-e Energy Program it is recommended that participating customers enroll
for a flat per MWh monthly fee. This will provide businesses an easy, low-cost way to demonstrate
compliance in corporate sustainability objectives. Sacramento Municipal Utility District currently offers a
Green-e Energy program in which it voluntarily accepts and supports the Green-e Energy Code of
Conduct and Customer Disclosure Requirements and independent verification methods. The Green-E
Energy logo means:





The renewable energy option contains only new renewable resources.
The sources of energy supplying the renewable energy option are independently verified by
Green-e Energy, operated by the non-profit Center for Resource Solutions.
The purchaser of a Green-e Energy Certified renewable energy option is the sole "owner" of the
environmental attributes of a specific megawatt hour (MWh) of energy added to the grid.
Independent verification ensures that no MWh are double-counted.
The company offering the certified renewable energy option agrees to abide by the Green-e
Energy Code of Conduct and Customer Disclosure Requirements governing its ethical treatment
of customers.

In April 2016, IID’s Resource Planning Unit evaluated the impact of selling RECs. The first graph below
is the expected case of RPS position, which uses various types of RECs as the measuring unit and is
based on normal weather conditions:
RPS Position with Current Resources and Carry Over

The chart below shows the REC production by year. Please note, any excess RECs generated in a given
year can be retired with the same value for a future period up to 36 months. This is why the first Chart 2
shows a short position in 2025, but the chart below indicates its occurrence sooner:
RPS Position with Current Resources and Carry Over

As described by the current RPS law and will be described by the upcoming RPS guidelines post 2020,
IID can utilize “compliance mechanisms” such as Portfolio Content Categories to minimize cost and
operational impacts of RPS compliance. For example: the market value of Portfolio Content Category
(PCC) 1 is $13.50/MWrec. A “bundled” product would be the value of the REC + index energy $/MWh.
The Index $/MWh = $30/MWh, PCC1 REC $/MWrec = $13.50, then the total renewable energy value =
$43.50/MWh. Below is a chart of RPS pricing markets for each Portfolio Content Category from
September 2014 thru March 2016:
RPS Pricing Markets

It is important to note that IID’s current position of RPS is mainly a result of lower than expected load
growth, higher than expected production from RPS facilities and over procurement of RPS resources.
Also, the occurrence of non-flexible generation is apparent as IID moves forward with obtaining the RPS
compliance. The exhibit below is a forecast of the seasonal over generation for the next five years:
Excess Generation Forecast

As a result, Resource Planning has indicated 2017 is an ideal year to test an RPS sale due to the
following:







The RPS position is very comfortable.
The hourly excess generation is projected to be high.
The 2016 market pricing is very low, which translates to a lower sale price.
A sale in 2016 would likely be much lower than current IID renewable costs.
A sale could help recover some, but not all the net impact from renewables.
The 2016 summer capacity (non-natural gas) is needed due to Aliso Canyon concerns.

Some key considerations in a sale are as follows:
•

2017 is an ideal year to test an RPS sale, but the winter of 2016 is a great option, due to the
following:

•

•
•

•

 RPS position very comfortable and hourly excess generation is projected to be high.
 A sale could help recover some of the net impact from renewables; but not all.
RPS Carry-Over
 CEC requires WREGIS retirement within 36 months of REC generation.
 Studies show that consistent over production or low loads could cause RECs to build up
over a concentrated period to the point that there will be too many RECs to be within the
36 month retirement period and;
RFP for sale of RPS products
 Several parties have expressed interest ranging from $18.50-$22.50/REC + index.
IID Risk Policy
 Need to check with Risk Management to explore if portfolio sale of excess energy/RECs
should fall under current language of risk policy.
Balancing requirements of Seller vs Buyer
 Agreement needs to limit the amount IID will balance over/under generation or be 0.
 Extra costs of balancing can range from $20-30/MWh.
 Generation/Schedule Imbalance Risk.

Resource Planning has indicated four methods of sale:
1. Unit Specific Sale:
a. Market not close to IID costs.
b. For example: ask price can be $55-60, but loss of about $35/MWh.
2. RPS Portfolio sale at IID weighted average Variable System Cost:
a. Ask price needs to be above the variable system cost levels to cover market risks (reserves,
etc.).
3. Unit specific sale at IID incremental system cost.
4. Unit specific sale at current market price:
a. For example: $43.50/MWh, no more $50/MWh less than IID costs.
Furthermore, the hours that could be sold that already correlate to the hours where IID is long in overall
generation are highlighted in green in the exhibit below using 2017 as the example year:
Best Hours to Schedule an RPS Sale

A unit specific or portfolio based sale would require hourly analysis. All methods provide a revenue
stream and can recover costs, but the market costs will need to be evaluated. A REC program will not
reduce participating customer bills, but will provide green attributes for a fixed cost on top of the monthly
bill.
Customer Education and Survey
Although significant time and resources have been dedicated toward development of this business case, it
lacks one very important element - a survey of our customers. In order to achieve full subscriptions for
the Community Solar and “e-Green” Energy programs, it is critical that we understand demographics,
new product acceptance and customer attitudes and expectations. It is therefore, the team’s
recommendation to first develop a market study or survey to gauge the level of interest for a “e-Green”
solar program and a Green-e Energy Program. Concurrently, an educational outreach effort should be
conducted to inform customers of the benefits of such programs.
While this particular study analyzed a bevy of factors and considerations, IID will need to continue to run
assessments that fully consider pros and cons of various application of this type of program. Additionally,

a comprehensive analysis should be completed with the benefits clearly outweighing the costs in order to
begin implementing a specific application.

VEHICLE ELECTRIFICATION POTENTIAL
IID has studied the potential impacts of providing a program(s) that incentivize customers to buy and
utilitize electric vehicles. The main goal was to analyze any impacts on the utility and the consumer to
explore any realizable value in a program that complies with SB 350s guidelines. Some of the key
considerations that are important in a vehicle electrification program and its costs and benefits are as
follows:
-

Cost per mile
Driving range
Energy input to IID system
Charging time
Type of Vehicle (BEV/PHEV)
Consumer Perspective
Program risks
Vehicle Market Share

Nationally, the number of electric vehicles is increasing significantly due to better technology, state
regulation and lower vehicle prices; as a result of this several nationwide pilot programs are put in place
for Battery Electric Vehicles and Plug-In Hybrid Electric Vehicle. Integrating Electric Vehicles have a
direct impact to utility energy grid, and there are many variables we need to take in consideration for
move to the Vehicle Electrification Programs, such as types of charging stations, electric vehicles
characteristics, possible charging hours during the day, and how these variables affect energy utilities
system.
Light Duty Vehicle Sales
In the last years California has increase the electric vehicles sales; since 2011 to Aug’16 the total national
sales were 496,190 and California had 231,482 this represents the 47 percent 1. If we compare the month
of August of 2016 national sales was 14,973 and in California 7,786 this gave a participation of 52
percent 1 of electric vehicles. Most of these sales are concentrates in the metropolitan areas such as Los
Angeles, Sacramento, San Francisco, San Diego, etc. where utility companies put in place rebate
programs to promote vehicle electrification especially on residential customers.
Light Duty Charging Stations
In the market exist three charging stations categories, that are “Level 1” based on a 120V circuit, “Level
2” a 240V circuit, and “Level 3” a DC/fast-charging. A summary of charging time and costs are show
below.
BEV & PHEV Changing Stations Categories Summary

Charging Time

Cost (dlls.)

BEV (hrs.)

PHEV (hrs.)

Level 1 (120V)

0-600

12-71.5

3-16.5

Level 2 (240V)

500-12,660

2.5-21

1-4.5

Level 3 (480V)

8,500-50,000

< 0.5

< 0.3

For Level 1 the cost is for the plugging cord, no electric circuit modification is needed and can be
connected to the normal 120V receptacles (electric outlets) at home.
Regarding Level 2 in last year and 2016 charger installation increase due to the Federal tax credit which
depends on the size of the vehicle and its battery capacity and can go up to 1,000 dollars 2, also utilities
are offering rebates that can go up to 500 dollars 3 for residential installations. Most of the utilities that
offers this rebates program are expecting more Level 2 residential installations, and a typical setup is a
240-V system based on a 30 Amps circuit. Manufacturing companies are investing on optimize Level 2
chargers, in the market it is available only the 30-amp system, they are working on 40-amp or higher
systems that can reduce in half the charging time in comparison with the existing 30-amp system.
Additionally, the amperage of the chargers used in each vehicle can change the charging times. The table
below illustrates these time variances:

Charing Time Variances of Level 2 Changing Station

Level 2 (240V)
Charging
Charger Cost
Amps
kWh
Time * (hrs.)
Only **
30
7.2
4.17
$
689.00
40
9.6
3.13
$
835.00
50
12
2.50
$
899.00
70
16.8
1.79
$
2,195.00
80
19.2
1.56
$
2,195.00
* Consider a fully charge of a 30kWh battery.
** Do no include permit and installation cost.

A typical charger size for a level 2 is a 30 amps system which can fully charge a 30kWh battery in
approximately 4.17 hours, as we increase the amperage we reduce the charging time. Level 2 chargers can
go up to 80 amps, and by moving to this amperage rating charging time can be reduce to 1.56 hours.
Customers need to take in consideration that increasing the amps reduce charging time and also increase
the cost of the charging stations.

No plans for the near future for Level 3, this will be commercial only.

1

http://www.pevcollaborative.org/pev-sales-dashboard
http://www.afdc.energy.gov/laws/10513
3
https://www.epa.gov/cati/workplace-electric-vehicle-charging-stations-californias-south-coast#incentives-vehinstall
2

Light Duty Electric Vehicle Charging Habits
In the past all analysis/calculation was made assuming how many hours the electric vehicles needed to be
100 percent 33harged, and was taking in consideration that most of electric vehicles charging occurs
during night hours (start charging at 7 or 8p.m.). In the last quarter of 2015 when the majority of the new
customer change from Level 1 to level 2 we have a different energy consumption shape, customer plug in
the vehicle the logic of the charger is different. Level 2 devices setup an hour at the one the vehicle need
to be 100percent (in most common cases is 6 a.m.). The graph below reflects the energy consumption
between level 1 & Level 2 chargers.
Energy Consumption of Level 1 & Level 2 Changing Stations
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The graph is taking in consideration a single customer that one starts charging the vehicle at 6 p.m., and
they need to have 100 percent charged by 5 a.m.
Consumer Light Duty Vehicles Transportation Impact
In the next analysis we calculate the cost per mile for the three categories (gasoline, PHEV and BEV). 40
models light-duty vehicles were analyzed and the table below shows the average. For compare each
category was used dollars per mile ($/mi) units.

For the vehicle population and miles traveled per day in the analysis below we got the data from CARB’s
EMFAC Web Database. The cost is taking in consideration two factors, that are the vehicle cost and the
fuel cost. For the vehicle cost we divide the total cost of the vehicle by 120,000 miles. Only for BEV and
PHEV tax credit was applied to the total cost of the vehicle, credit depends on the type of vehicle and
battery size.
And for the fuel cost all units was analyzed separate and take in consideration the type of vehicle, engine
efficiency, battery size, and other variables that can affect the cost per mile. The variables stay constant to
all the vehicles analysis was the energy price and the fuel price.
The energy residential rate was the same for all vehicles and was 13.9 cents per kWh, and the same
applied to the fuel cost was use 2.79 dlls/gl on along the study.
Light Duty PHEV & BEV Characteristics

BEV have the better cost of 0.28 $/mi but we need to considerer that the mile range goes from 58-335
miles per battery 100 percent charged. BEV customers need to charge at home, not too many charging
stations are in Imperial Valley so in most of the cases we are taking in consideration a 34-107 miles’
radius travel from home. PHEV have a better mile range (270-640) but they have a highest cost of the
three categories 0.43 $/mi, one of the factors is that most of the PHEV receive a percentage of the tax
credit while BEV can have 100 percent of the tax credit.
Gasoline engines have the highest share in the market, the cost per mile is higher than the BEV, and lower
than PHEV. Gas based motors have a minimum loading tank comparing to 100 percent charging time of
BEV, also gas stations are available along the Imperial Valley and the US.
In the last year Fuel Cells Vehicles has been introduce to the market, the fuel FCV in a technology that
use hydrogen as fuel and is a zero emission unit. FCV cost are higher in comparison to BEV, PHEV and
conventional gas engines, in the US there are not too many hydrogen stations and recharge fuel time is
very similar to the gas based engines.

Various light duty vehicles observed
Models selected for the study are the ones that represent 90 percent of the nationwide market share. The
first part (highlighted in red) are the BEV and the next section (highlighted in blue) is the PHEV portion.
We also include an estimation hours of charging time, this section is divided by Level Type and the
calculation is based on the battery size of each vehicle. In the table below are the models we analyzed, the
BEV and PHEV cost analysis by vehicle models

BEV and PHEV units can receive a Federal tax credit up to $7,500. Tax credit depends on the battery size
of the vehicles, with a minimum battery pack of 4kW for $2,500 and $7,500 for a 16kW or more.
PHEV have a less charging time due to the hybrid electric/gas engine. BEV customer charge the units at
night, and there are a few charging stations at the workplace. available Mile range is better for PHEV.
Most of the PHEV customer charge automobile once a day and when the battery is discharged the engine
switch to gasoline. For the BEV is a different condition because there is no alternate fuel and this affects
the customer habits. Three types of scenarios are analyzed under BEV units.
1) One charge per day. Customers need to be plug the vehicle at home and have the unit 100 percent
charge for a certain hour in the morning (50 percent of the customers are in this category)
2) Two charges per day. Customers need to be plug the vehicle at home and have the unit 100
percent charge for a certain hour in the morning, and also they charge the vehicle at work (36
percent of the customers).
3) Three charges per day. Customers need to be plug the vehicle at home and have the unit 100
percent charge for a certain hour in the morning, charge the vehicle at work, and another charge
at home after work (14 percent of the customers)
When customer need to charge more than once a day and the charging time is a limitation to use the
vehicle, customers strongly prefer shorter charging periods. Install a Level 2 charging station cost
approximately $1,600, and in some cases double this price due to extra modification to their electric
system, this is the main reason customer do not migrate from Level 1 to Level 2. Utilities setup rebate
programs for customers that install Level 2 charging stations, this is to incentive residential and

commercial customer. In general, as more customers connect to the grid the better benefits because can
complement and balance intermittent renewable energy.
Mile range and charging time are very strong variable that customers analyze before moving to vehicle
electrification. The next graph we put together all the vehicle and the bars illustrate the total miles per
fully charge, the green line represents the cost per mile for each vehicle.
The graph below illustrates mile range and cost per mile between BEV and PHEV.
Mile Range and Cost Between BEV and PHEV

Analysis of Potential Programs
Based on the information above, IID observed several program structures and their impact potential.
Furthermore, the investment potential and return of revenues through greater loads was used to determine
the potential value of a program. The two basic programs studied were as follows:
-

Charging station rebate
For customer Level 1 is a good option, is the lowest cost in most of the cases, no modifications to
the existing electric circuit, and charging time is longer (usually charge vehicle at night hours).
Level 2 can reduce the charging time in a half but require customer investment. Level 2 minimize
intermittent impacts due to renewable resources, more customers interconnect are better to the
utility electric system. IID can promote Level 2 installation with a rebate program for residential
and commercial customers. Most of the utilities in California offer rebates up to $500 per
residential charging stations and $1,000 for commercial applications.

-

Charging station based program (describe)
Customer based program (describe)

The coverage scenarios and the estimated saturation levels for the studies are as follows:
•

Total light duty vehicles estimated for all IID customers:
 Approximately 286,248
• Scenarios studied of total saturation of all vehicles in IID area converted to BEV or PHEV and
incentivized to charge batteries:
 5 percent
 15 percent
 30 percent
• Each scenario added a certain amount of energy (i.e., revenues) to the IID system that was
calculated and attributed to the public program
The results were observed in two forms:
1. A single year return on investment
2. 10 year NPV return on investment
Below are two tables that summarize the two versions:
Single Year
BEV & PHEV System Impact and Public Programs Potential (Singer Year)

BEV & PHEV System Impact and Public Programs Potential (10 Years)

Medium-Heavy Duty Vehicles Electrification Impact and Programs Potential
The vehicles electrification analysis above is mainly focus on light-duty vehicles. IID also did some
research on medium-heavy duty vehicles electrification impact and programs since medium-heavy duty
vehicles also play important role in in California’s regulations and incentives to advance its clean
transportation goals. Four categories of medium-heavy duty vehicles are considered in IID’s medium-heavy
duty vehicles research and analysis: public transit buses, school buses, other buses (the buses not owned or

operated by transit agencies or school districts, such as hotel/airport shuttle buses, commercial fleets,
military transport and etc.) and medium-heavy duty freight trucks. According to EPA’s classification,
GVWR<8,500 lb is Light Duty Vehicle, GVWR>8501 lb is Medium-Heavy Duty Vehicle. CARB’s
EMFAC Web Database provides detailed data on the vehicle population and miles traveled per day and per
year by the four categories of medium-heavy duty vehicles operated in IID’s service area as the below
exhibit shows.

We also collected the cost performance information of the mainstream models and manufacturer in the
current medium-heavy duty vehicles market such as engine efficiency, battery size, mileage range after full
charge and etc. as the below exhibit shows.

Based on the information above, we used the same approach as that of light duty vehicles to analyze the
potential load impact and value of potential public incentive programs. Three scenarios were studied by the
different levels of saturation of medium-heavy duty electric vehicles: 5 percent, 15 percent and 30 percent;
Each scenario added a certain amount of energy and revenues to the IID system, as the below exhibit shows:

From the table above we can see that public transit buses have the smallest impact to IID system load
because only 70 public transit buses totally are operated in IID service area and each bus travels around 127
miles per day. So even we assume 30 percent of these 70 public transit buses are replaced by electric buses,
the load impact is little, only 1,914 MWh a year; if we assume these buses only charge during off peak, the
off peak impact is only 0.66MW. On the other hand, medium-heavy duty freight trucks have the largest
load impact to IID system. If we assume that 30 percent of those freight trucks operated in IID service area

are replaced by electric trucks and are charged with IID provided electricity, the load impact is
222,631MWh, it could bring IID more than $28 million in revenues per year.
Similar as the assumptions of the potential public programs in the light duty vehicles analysis above, 70
percent of revenues are used for the investment of the public programs to incentivize transportation
electrification. Two public programs are designed in the analysis: charging station rebate and customer
rebate; the public programs are observed in two forms: single year return on investment; 10 year NPV return
on investment. It was noticed that the charging station cost for medium-heavy duty vehicles are much more
expensive than the ones used for light duty vehicles ($105,000 for Level 2, $600,000 for Level 3 in the
calculations below)
The results are as the below exhibits shows:

Grid Impact
If the number of electric vehicles increase significantly, additional grid studies require to determine if
system upgrade or modifications are need to support the extra energy demand. Several actions plans can
put together before start upgrading the electrical system, such as



Monitor and track the consumptions shapes and try to optimize charging station by start them
when energy begins to decrease (as example when air conditioning units are not running).
Other utilities along the US have two energy prices, utilities offer a lower kWh price during the
hours that the energy begins to decrease (usually at night hours).

These are the significant impacts, IID need to track each circuit and monitor the quantity and demand of
the electric vehicle charging station.

