
 
Memorandum 

Date: October 8, 2020 

To:  San Diego Unified Port District 

Prepared by: Burns & McDonnell Engineering Company and the Electric Power Research 
Institute 

Subject: Assessment of Supportable Government Code Section 4217 Findings 
for the Tenth Avenue Marine Terminal Microgrid Project 

INTRODUCTION 

Burns & McDonnell Engineering Company (BMCD) and Electric Power Resource Institute 
(EPRI) were tasked by San Diego Unified Port District (the District) in September 2020 to assess 
the Tenth Avenue Marine Terminal Microgrid Infrastructure Project relative to Government Code 
Section 4217.10 et seq. The project includes a microgrid controller, battery energy storage system 
(BESS), and electrical infrastructure improvements combined with a solar photovoltaic (PV) array. 
The solar PV portion of the project is to be procured through a power purchase agreement (PPA) 
and will be installed by a separate contractor while the BESS and supporting microgrid 
infrastructure will be paid for by the District using grant funds provided by the California Energy 
Commission (CEC). This document outlines independent analyses completed by BMCD and EPRI 
for the proposed microgrid project.  

2. EXECUTIVE SUMMARY

The main findings from the evaluation are below. 

2.1.  General Findings 

a. A review of the District’s electric utility data confirmed that the microgrid’s solar PV and
BESS components were appropriately sized to the location’s load shape and demand.

b. The project BESS and microgrid pricing from EDF Renewables, the microgrid contractor,
is within the window of anticipated market pricing for this size and type of project.

c. BMCD understands that the District is planning to execute a solar PPA upon completion
of the Solar PPA Request for Proposals (RFP) solicitation process. The District has not yet
received formal proposals through the Solar PPA RFP; however, indicative PPA pricing of
$0.088 per kWh was received in 2020 which was used in the modeling of the microgrid
infrastructure project.
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2.2.  Project Financial Modeling 

a. Consistent with Government Code Section 4217.10 et seq. (Appendix 2), the anticipated
cost savings analyses presented in this report leverages the System Advisor Model (SAM)
and the Distributed Energy Resources-Value Estimation Tool (DER-VET) modeled by
BMCD and EPRI respectively (see Table A-1 and A-2) to estimate the changes in marginal
cost of electricity as a result of this project.  The costs evaluated are specific to the time
period the microgrid infrastructure project would operate (20 years) and the modeled
electrical cost savings that would occur during this time as compared to the cost to construct
the microgrid.

b. As presented in Table 1, this analysis assumes an average energy savings based on the
results of the two models prepared.  The estimated solar PPA costs are estimated to be -
$1,615,993 over 20 years at a 2% discount rate and reduced SDG&E electricity bills to the
District of $4,797,160 over 20 years.  The project will result in a nominal electricity bill
savings to the District of $3,181,167 over 20 years. The microgrid project construction
costs are $2,770,531.  Combined project construction and solar PPA costs are projected to
be less than the electric bill savings.  Both models resulted in a positive net present value
(NPV) of $187,016 and $634,257 (averaging $410,636) at a 2% discount rate.

c. The CEC grant for the microgrid infrastructure of approximately $3,800,000 covers the
full capital cost of the project, and the remaining grant funds and District electricity cost
savings are sufficient to cover the microgrid operations and maintenance costs during the
grant funding period. Overall, this project will generate a net present value benefit of
approximately $4 million over 20 years when factoring in the CEC grant funds.

d. This modeling effort included the following assumptions, which are further described in
this report: nominal discount rate of 2%, real discount rate of 0%, and inflation rate of 2%.
Financial modeling is based on hourly site usage, solar PV production, and BESS charging
and discharging algorithms. The project will be interconnected to the utility electrical grid
under the San Diego Gas & Electric (SDG&E) AL TOU rate. This rate allows the customer
to export excess electricity at retail rates. In the event there is excess generation in a month,
it will be carried over to the next month and credited to the bill at the appropriate retail rate.
If there is excess at the end of the year it will be sold at the utility’s avoided cost.

e. The financial model is sensitive to the assumed annual utility energy cost (July 2019 – July
2020, $230,413) and escalation rate. BMCD and EPRI assumed an average SDG&E rate
escalation above inflation of 4% for a combined rate of 6%.
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Table 1: Project Financial Metrics Summary of BMCD and EPRI Analyses 

Metric BMCD Analysis EPRI Analysis Averages 
(where applicable) 

PPA RATE, $/kWh, X% 
Escalator, Yr 1 

$0.08870; 0% $0.08870; 0% - 

Annual Utility Rate Escalator* 6.0% 6.0% 6.0% 

Electric Bill Savings (Yr 1) $180,863 $180,712 $180,787 

Electric Bill Savings (2% 
discounted rate, 20 year) 

$4,656,989 $4,937,330 $4,797,160 

PPA Operating Costs (Yr 1)** -$108,648 -$97,933 -$103,290 

PPA Operating Costs (2% 
discounted rate, 20 year) 

-$1,699,442 -$1,532,543 -$1,615,993 

Annual Net Savings (Yr 1) $72,215 $82,779 $77,497 

Capital Investment $2,770,531 $2,770,531 - 

NPV (2.0% Nominal Discount Rate) $187,016 $634,257 $410,636 

*Annual Utility Rate Escalator is 4% in the model on top of 2% inflation for a combined 6%. The District 
requested that BMCD & EPRI use a 6% escalator. SDG&E electric rates have increased 4% per year on average 
over the last 4 years. Source: Rate Trends 2009-2019 
**Minor differences in the PPA Operating Costs exist among the two analyses due to variations in modeling of 
the Solar PV and load profiles.  This results in minor differences to the cost assumptions, primarily attributable to 
the degradation of equipment overtime.  

 

2.3.  Solar Power Purchase Agreement and Microgrid Contract 

a. BMCD used indicative pricing for solar PPAs provided in 2020 of $0.088 per kWh because 
a solar PPA contract has not yet been awarded,. The indicative pricing assumed in this 
study is reasonable and conservative.  

b. The District will own and retire all environmental attributes (i.e. Renewable Energy 
Certificates [RECs]), not the solar PPA provider, to ensure the District can claim the 
beneficial environmental credits for their environmental goals and/or obligations.  RECs 
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for similar projects have had little monetary value so the RECs should not impact the PPA 
price.  

c. The solar PV array proposed by the selected supplier should be closely examined to 
validate that the estimated energy production and capacity align with the assumptions 
developed herein. 

d. EDF provided performance ratings and warranties on key attributes for the BESS including 
round-trip efficiency, degradation, capacity output, and storage.  

e. EDF provided a fixed fee proposal for the BESS and supporting microgrid infrastructure.  

 
2.4.  Project Production & Performance Modeling 

a. BMCD modeled solar PV production and performance using National Renewable Energy 
Laboratory’s (NREL) System Advisor Model (SAM) using weather data from the 92101 
postal code in San Diego. 

b. BMCD utilized load data at the site from July 2019-July 2020 to model future energy costs 
and savings from the BESS and solar PPA.  

c. BMCD has an annual solar PV array degradation rate of 0.5%/year, which is a common 
value. 

d. The BESS modeled in the analysis was calibrated to the specifications proposed in EDF’s 
proposal. 

e. The round-trip efficiency of the BESS is modeled to be 87%. 
 

3. BURNS & MCDONNELL PROJECT PERFORMANCE FINDINGS 

 
3.1.System Sizing and Performance 
 
The system was sized to offset at least 100% of the District’s electricity usage at TAMT.  Table 2 
details the system size and expected year-1 production. System sizes are subject to minor 
modification during the final project design.  
 

Table 2: PV System Sizing and Expected 1-Year Production 

Proposal System Size 
kW AC 

Year-1 
Production 

kWh 

Year-1 Site 
Load 
kWh 

Usage offset 
Year 1, PV 

only 

Usage offset 
Year 1, PV & 

BESS 
Solar PV & 
BESS 700 1,224,898 1,100,432 116% 113% 
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3.2. Utility Tariff Analysis Results 

BMCD conducted rate modeling using the SDG&E AL TOU primary rate with net billing using 
NREL’s SAM software. Both the solar PPA and the combination of the BESS and the solar PPA 
were modeled. Table 3 presents the modeling results of Year-1 savings, bill offset, and the value 
of the savings.  

Table 3: Utility Rate Analysis Results, Year 1 

Configuration Savings ($) Bill offset % Value of Energy ($/kWh) 
Solar PPA & BESS $180,868 69% $0.148 

 

3.3. Life Cycle Modeling 

BMCD prepared a 20-year financial model to determine the estimated financial performance of 
the solar PPA and BESS project. Combined project construction and solar PPA costs are projected 
to be less than the electric bill savings, resulting in an estimated average NPV of $187,016 (Table 
4) The study assumed a 2% discount rate.  A 20-year cash-flow analysis is presented in in Table 
A-1 of Appendix 1. 
 

Table 4: Lifecycle Savings Analysis Results 

Configuration Year – 1 Savings ($) 20-Year NPV 
Solar PPA & BESS $180,863 $187,016 

 
3.4. Sensitivity and Risk Analysis 

In the sensitivity and risk analysis, BMCD assessed the impacts of the key project variables. Figure 
1 below shows the parameter sensitivity based on changing each variable by comparing the 20-
Year NPV of that scenario to the base case NPV.  
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Figure 1: Sensitivity Analysis - % Change from the Base Case 

 

The sensitivity analysis variables for each scenario are outlined in Table 5. Interconnection costs 
are difficult to assume at this time; however, the Tenth Avenue Marine Terminal is located adjacent 
to downtown San Diego on a robust network, has low solar PV penetration, and is a relatively 
small (<1,000 kilowatt [kW]) solar PV system. Therefore, interconnection costs are expected to 
be a low percentage of the overall project budget. The degradation of the solar PV array and BESS 
were also considered at various annual rates to assess the overall impact to the NPV.   

Table 5: Variables for Sensitivity Analysis 

Variable Set Value Low Bound High Bound 
Annual Utility Rate 
Escalation (%/year)* 6% 4% 8% 
PV Degradation Rate 0.5% 0.25% 0.75% 
BES Degradation Rate 2.5% 1.5% 3.5% 
PPA Price ($/kWh) $0.0887 $0.0776 $0.0998 
Interconnection Cost $0 $ 0 $ 200,000 
*Annual utility rate escalation set value of 6% includes 2% inflation. 
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4. ELECTRIC POWER RESEARCH INSTITUTE (EPRI) PROJECT PERFORMANCE 
FINDINGS 
 

4.1. System Sizing and Performance 
Table 6 details the system size and expected year-1 production. System sizes are subject to change 
due to further due diligence during the final project design.  

 
Table 6: PV System Sizing and Expected 1-Year Production 

Configuration System Size 
kW AC 

Year-1 
Production 
kWh 

Usage offset 
Year 1, PV & 
BESS 

PV & BESS 700 1,111,987 1,096,751 
 

4.2. Utility Tariff Analysis Results 

EPRI conducted rate modeling using the SDG&E AL TOU primary rate with net billing using 
EPRI’s DER-VET software. The combination of the battery and the solar PPA were modeled. 
Table 7 shows the modeling of Year-1 savings, bill offset, and the value of the produced solar PV 
energy.  

Table 7: Utility Rate Analysis Results, Year 1 

Configuration Year 1 
Savings ($)* Bill offset % Value of Energy 

($/kWh) 
Solar PPA & BESS $82,779 64% $0.163 
*Details provided as an appendix. 

4.3. Life Cycle Modeling 

EPRI performed a 20-year financial model to determine the estimated financial performance of the 
solar PPA and BESS project. Table 8 below summarizes the key financial metrics from the 
proposal and BMCD’s financial and production model. A 20-year cash-flow analysis is presented 
in Table A-2 of Appendix 1. 
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Table 8: Lifecycle Savings Analysis Results 

Proposal Year 1 
Savings ($) 

20-Year NPV 
Savings, 2% 

Discount Rate 
Solar PPA & BESS $82,779 $634,257 
*Details provided as an appendix. 

 

4.4. Critical Load Coverage Probability Analysis  

EPRI performed a critical load coverage probability analysis to model the probability of the BESS 
+ Solar PV system to serve different percentages of the critical load for different durations of 
outage. The worst-case outage scenario analyzed is 24 hrs. Figure 2 presents the critical load served 
during an outage as a percentage of the total site load. 
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Figure 2 EPRI Critical Load Coverage Probability Analysis 
 

 
 

 
 
5. KEY CONSIDERATIONS 

5.1 Project Controls and Quality Control  

It is important for the District to add project controls and technical specifications in the contracting 
and project demonstration phases to protect the District’s interests from project construction 
through system operation.  
 

a. Performance Guarantees/BESS savings 

b. Interconnection and soft costs (can be negotiated into PPA) 
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5.2 Interconnection  

Interconnecting systems greater than 1,000 kW include risk of utility side upgrades required by 
SDG&E which must be financed by the project. The interconnection process can also extend the 
project schedule, especially if SDG&E needs to complete a detailed interconnection study on the 
local SDG&E distribution system and the associated costs. Since this project is under 1,000 kW 
the risk of interconnection upgrades is not as great and will be determined in the interconnection 
process.  The District conducted a Rule 21 pre-application process and no additional costs/issues 
for interconnection were identified at the time with SDG&E. 

 

5.3 Investment Tax Credit (ITC)  

The Investment Tax Credit (ITC) is a federal tax credit that allows renewable energy developers 
and customers that are taxable entities to deduct 22% of the system installed cost from their federal 
taxes through the end of 2021. The project will be eligible for the tax deduction that corresponds 
with the year in which the contract is signed. The solar PPA provider will use the ITC to reduce 
its PPA price it charges to the District. 
 
6. PROJECT NEXT STEPS 

a. Maintain awareness of BESS incentives (e.g., Self-Generation Incentive Program) 
Changes: Significant changes in BESS incentives could result in BESS systems providing 
improved financial benefits.  

b. PPA Contracting – Request a completed draft of the PPA contract and evaluate for 
conformance with BMCD’s assumptions stated earlier in this report. Obtain 
administrative approval to enter contract negotiations once the solar PPA provider has 
been selected through the District’s RFP process. 

c. Contract Award – Contingent on the District’s Board approval, award the Microgrid 
Infrastructure contract to EDF. The solar PV array will be awarded separately upon 
completion of the Solar PPA RFP process.  Update Findings Report as required by 
Government Code 4217 et seq. 

d. Project Kickoff – After execution of the Contract, conduct a project kickoff meeting to 
introduce all project team members, review criteria, schedule, and requirements, and set 
up regular project meetings going forward. 

e. Construction – EDF will construct the microgrid infrastructure in coordination with the 
District.  

f. Commissioning – EDF will commission the microgrid infrastructure. A District 
representative will confirm the commissioning of the site, utility interconnection, and 
successful startup of the systems.  
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g. Project Close Out - Ensure that all contract requirements are met, and the project is closed 
and certified with permitting authorities.  

h. Performance Management – Audit PV and BESS system performance monthly to ensure 
system performance, operations, and maintenance requirements are being met. Determine 
the realized utility savings annually.  
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Table 1-3 AL TOU Rate Structure Costs 

 
SDG&E AL TOU Rate Schedule 

  Summer 
  On Peak Off Peak Super Off Peak 

Energy Charge ($/kWh)  $    0.13161   $    0.11224   $            0.08724  
Max Peak ($/kW)  $         18.95   $                -     $                        -    

Non-coincident Peak ($/kW)  $         23.94   $         23.94   $                 23.94  
  Winter 

Energy Charge ($/kWh)  $    0.11172   $    0.10061   $           0.08831  
Max Peak ($/kW)  $         19.12   $                -     $                        -    

Non-coincident Peak ($/kW)  $         23.94   $         23.94   $                 23.94  

 
Table 1-4 BMCD System Advisor Model Assumptions 

 
Assumptions 

Inflation Rate 2.0%/yr 
Real Discount Rate 0.0%/yr 
Nominal Discount Rate 2.0%/yr 
Total Utility Escalation Rate* 6.0%/yr 

               *Total utility escalation rate includes 2% inflation 
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4217.10.

4217.11.
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GOVERNMENT CODE - GOV

TITLE 1. GENERAL [100 - 7914]  ( Title 1 enacted by Stats. 1943, Ch. 134. )
DIVISION 5. PUBLIC WORK AND PUBLIC PURCHASES [4000 - 4563]  ( Division 5 enacted by Stats. 1943, Ch. 134. )

CHAPTER 3.2. Energy Conservation Contracts [4217.10 - 4217.18]  ( Chapter 3.2 added by Stats. 1983, Ch. 868, Sec.
1. )

  To help implement the policy set forth in Section 25008 of the Public Resources Code, and to extend that
policy to facilities of local governments, public agencies may develop energy conservation, cogeneration, and
alternate energy supply sources at the facilities of public agencies in accordance with this chapter.

(Added by Stats. 1983, Ch. 868, Sec. 1.)

  The following terms, whenever used in this chapter, have the meanings given in this section, except where
the context clearly indicates otherwise:

(a) “Alternate energy equipment” means equipment for the production or conversion of energy from alternate
sources as its primary fuel source, such as solar, biomass, wind, geothermal, hydroelectricity under 30 megawatts,
remote natural gas of less than one billion cubic feet estimated reserves per mile from an existing gas gathering
line, natural gas containing 850 or fewer British Thermal Units per standard cubic foot, or any other source of
energy, the efficient use of which will reduce the use of fossil or nuclear fuels.

(b) “Cogeneration equipment” means equipment for cogeneration, as defined in Section 216.6 of the Public Utilities
Code.

(c) “Conservation measures” means equipment, maintenance, load management techniques and equipment, or
other measures to reduce energy use or make for a more efficient use of energy.

(d) “Conservation services” means the electrical, thermal, or other energy savings resulting from conservation
measures, which shall be treated as a supply of such energy.

(e) “Energy conservation facility” means alternate energy equipment, cogeneration equipment, or conservation
measures located in public buildings or on land owned by public agencies.

(f) “Energy service contract” means a contract entered into by a public agency with any person, pursuant to which
the person will provide electrical or thermal energy or conservation services to a public agency from an energy
conservation facility.

(g) “Facility financing contract” means a contract entered into by a public agency with any person whereby the
person provides financing for an energy conservation facility in exchange for repayment of the financing and all
costs and expenses related thereto by the public agency. A facility financing contract may provide for the person
with whom the public agency contracts to provide any combination of feasibility studies for, and design and
construction of, all or part of the energy conservation facility in addition to the financing and other related services,
and may provide for an installment sale purchase, another form of purchase, or amortized lease of the energy
conservation facility by the public agency.

(h) “Facility ground lease” means a lease of all, or any portion of, land or a public building owned by, or under lease
to, a public agency to a person in conjunction with an energy service contract or a facility financing contract. A
facility ground lease may include, in addition to the land on which energy conservation facilities will be located,
easements, rights-of-way, licenses, and rights of access, for the construction, use, or ownership by the person of
the facility and all related utility lines not owned or controlled by the interconnecting utility, and offsite
improvements related thereto. A facility ground lease may also include the addition or improvement of utility lines
and equipment owned by the interconnecting utility which are necessary to permit interconnection between that
utility and an energy conservation facility.

Home Bill Information California Law Publications Other Resources My Subscriptions My Favorites
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4217.14.

4217.15.
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(i) “Person” means, but is not limited to, any individual, company, corporation, partnership, limited liability
company, public agency, association, proprietorship, trust, joint venture, or other entity or group of entities.

(j) “Public agency” means the state, a county, city and county, city, district, community college district, school
district, joint powers authority or other entity designated or created by a political subdivision relating to energy
development projects, and any other political subdivision or public corporation in the state.

(k) “Public building” includes any structure, building, facility, or work which a public agency is authorized to
construct or use, and automobile parking lots, landscaping, and other facilities, including furnishings and
equipment, incidental to the use of any structure, building, facility, or work, and also includes the site thereof, and
any easements, rights-of-way appurtenant thereto, or necessary for its full use.

(Amended by Stats. 2006, Ch. 198, Sec. 2. Effective January 1, 2007.)

  (a) Notwithstanding any other provision of law, a public agency may enter into an energy service contract
and any necessarily related facility ground lease on terms that its governing body determines are in the best
interests of the public agency if the determination is made at a regularly scheduled public hearing, public notice of
which is given at least two weeks in advance, and if the governing body finds:

(1) That the anticipated cost to the public agency for thermal or electrical energy or conservation services provided
by the energy conservation facility under the contract will be less than the anticipated marginal cost to the public
agency of thermal, electrical, or other energy that would have been consumed by the public agency in the absence
of those purchases.

(2) That the difference, if any, between the fair rental value for the real property subject to the facility ground lease
and the agreed rent, is anticipated to be offset by below-market energy purchases or other benefits provided under
the energy service contract.

(b) State agency heads may make these findings without holding a public hearing.

(Amended by Stats. 1998, Ch. 328, Sec. 7. Effective August 21, 1998.)

  Notwithstanding any other provision of law, a public agency may enter into a facility financing contract and
a facility ground lease on terms that its governing body determines are in the best interest of the public agency if
the determination is made at a regularly scheduled public hearing, public notice of which is given at least two
weeks in advance, and if the governing body finds that funds for the repayment of the financing or the cost of
design, construction, and operation of the energy conservation facility, or both, as required by the contract, are
projected to be available from revenues resulting from sales of electricity or thermal energy from the facility or
from funding that otherwise would have been used for purchase of electrical, thermal, or other energy required by
the public agency in the absence of the energy conservation facility, or both. State agency heads may make these
findings without holding a public hearing.

(Amended by Stats. 1998, Ch. 328, Sec. 8. Effective August 21, 1998.)

  Notwithstanding any other provision of law, the public agency may enter into contracts for the sale of
electricity, electrical generating capacity, or thermal energy produced by the energy conservation facility at such
rates and on such terms as are approved by its governing body. Any such contract may provide for a commitment
of firm electrical capacity.

(Added by Stats. 1983, Ch. 868, Sec. 1.)

  The public agency may, but is not required to, base the findings required under Sections 4217.12 and
4217.13 on projections for electrical and thermal energy rates from the following sources:

(a) The public utility which provides thermal or electrical energy to the public agency.

(b) The Public Utilities Commission.

(c) The State Energy Resources Conservation and Development Commission.

(d) The projections used by the Department of General Services for evaluating the feasibility of energy conservation
facilities at state facilities located within the same public utility service area as the public agency.

(Added by Stats. 1983, Ch. 868, Sec. 1.)

  Prior to awarding or entering into an agreement or lease, the public agency may request proposals from
qualified persons. After evaluating the proposals, the public agency may award the contract on the basis of the
experience of the contractor, the type of technology employed by the contractor, the cost to the local agency, and
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4217.17.

4217.18.

any other relevant considerations. The public agency may utilize the pool of qualified energy service companies
established pursuant to Section 388 of the Public Utilities Code and the procedures contained in that section in
awarding the contract.

(Amended by Stats. 1998, Ch. 328, Sec. 9. Effective August 21, 1998.)

  This chapter does not limit the authority of any public agency to construct energy conservation projects or
to enter into other leases or contracts relating to the financing construction, operation, or use of alternate energy
type facilities in any manner authorized under existing law. This chapter shall not be construed to abrogate Section
14671.6.

(Amended by Stats. 1998, Ch. 328, Sec. 10. Effective August 21, 1998.)

  The provisions of this chapter shall be construed to provide the greatest possible flexibility to public
agencies in structuring agreements entered into hereunder so that economic benefits may be maximized and
financing and other costs associated with the design and construction of alternate energy projects may be
minimized. To this end, public agencies and the entities with whom they contract under this chapter should have
great latitude in characterizing components of energy conservation facilities as personal or real property and in
granting security interests in leasehold interests and components of the alternate energy facilities to project
lenders.

(Added by Stats. 1983, Ch. 868, Sec. 1.)




