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Executive Summary

Recent clean energy reforms are rapidly transforming Mexico’s energy landscape as Mexico
pursues its goals of generating 35% of its electricity from clean energy by 2024 and reducing
greenhouse gas emissions by 22% by 2030. As part of these goals, clean distributed generation
is slated to play a meaningful role in Mexico’s energy landscape and is a key priority for
policymakers. This report provides insight into the dynamic distributed generation landscape in
Mexico and is intended to guide discussions on distributed generation policy options.

As of June 30, 2017, distributed generation deployment in Mexico reached a cumulative 304
MW and was comprised mostly of PV systems (CRE, 2017). However, a gap remains in
reaching Mexico’s near-term goal of 527 MW of clean distributed generation deployment by
2018, which has sparked multiple public policy discussions in Mexico. To address this gap, new
distributed generation public policies will be published by the Government of Mexico and may
need to evolve to meet consumer demand and support integration of increasing levels of
distributed generation, particularly from renewable sources. Ultimately, Mexico intends to
develop a comprehensive distributed generation policy that promotes consumer choice, creates a
stable environment for investment, leverages market-based signals, and uses public funding
efficiently.

To support Mexico’s public policy development, this report summarizes the current status of
distributed generation markets, laws, and regulations in Mexico, providing readers with a
common foundation of knowledge. This includes an explanation of core distributed generation
issues, opportunities, and prospects for Mexico. Distributed generation policies are organized
into ten categories and discuss how each element is currently addressed in Mexico, as well as
any existing barriers. In order to understand how public policy has been used to promote the
deployment of distributed generation internationally, NREL reviewed DG policies and grouped
them in the following categories:

e Establish a sufficient compensation rate for distributed generation owners
Establish targeted financial incentives

Expand access to financing for distributed generation options

Expand customer access to distributed generation options

Encourage the maturation and quality of suppliers, materials, and labor

Establish best-practice interconnection processes

Promote locally manufactured content

Promote public awareness of distributed generation options

Encourage the reduction of electricity tariff subsidy payments

Establish a clearly defined role of the distribution utility for distributed generation

iv
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1 Introduction

Mexico is rapidly and comprehensively reforming its energy system, especially to provide
cleaner, more affordable power and distributed generation (DG) development is a key priority for
the country’s policymakers. Current DG policies have fostered growth but need to be
modernized to serve current needs and accommodate higher penetration levels. In this report, the
authors present a snapshot of Mexico’s dynamic DG landscape. The purpose of this report is to:

1. Provide detailed background information on the status of DG in Mexico, including
market information and recent legal and regulatory developments; and

2. Explain core issues, opportunities, and prospects for DG in Mexico.

This report is intended to be a starting point that provides DG stakeholders in Mexico with the
background information, facts, and various perspectives needed to inspire an informed
discussion about DG policy reform.

This report builds upon previous work by the government of Mexico and local and international
technical partners.! The 21 Century Power Partnership (21CPP)? technical report titled
‘Designing Distributed Generation in Mexico’ outlines various foundational elements of DG
regulation and public policy for Mexico, and presents international experiences, objectives, and
action items for the government of Mexico to consider (Linvill and Brutkoski 2017). The
SENER analysis titled “Initial Analysis about the Benefits from Clean Distributed Energy and
Energy Efficiency in Mexico’® constitutes the first effort by the Mexican government to quantify
the benefits of DG—and energy efficiency—for the federal government, the environment, and
society (SENER 2017a). SENER’s analysis helped to quantify the potential value of pursuing a
strong DG policy in Mexico and indicated that public policy could help bridge the gap of costs
and benefits between consumers and the government.

The material in this report was first presented at the July 6, 2017 public stakeholder meeting
hosted by Mexico’s Ministry of Energy (Secretaria de Energia de México [SENER]) titled
“Mexico’s Distributed Generation Public Policy Workshop”# in which the direction of DG
public policy in Mexico was discussed.

! This includes the Deutsche Gesellschaft fiir Internationale Zusammenarbeit (G1Z), the U.S. Agency for
International Development (USAID), the 21st Century Power Partnership (21CPP), Universidad Nacional
Auténoma de México (UNAM), Centro de Investigacién y Docencia Econémicas (CIDE), y Iniciativa Climatica de
México (ICM).

2 The 21CPP is a multilateral initiative of the Clean Energy Ministerial that the Government of Mexico co-leads.
The U.S. National Renewable Energy Laboratory is the Operating Agent for the 21CPP; NREL’s activities to
support the Government of Mexico are funded by the Children’s Investment Fund Foundation.

3 Primer andlisis sobre los beneficios de la generacion limpia distribuida y la eficiencia energética en México
(SENER 2017a).

4 Taller para la Elaboracion de Politicas PUblicas en Generacién Distribuida en México

1
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1.1 Distributed Generation Definition

Although there is not a single shared definition for distributed generation among the different
jurisdictions worldwide, the term is generally used to refer to power generation located near the
point of consumption, as opposed to centralized generation, which is typically located outside of
the distribution network. Frequently, distributed generators are located on the consumption side
of the customer’s meter, and the electricity generated by a DG system can be either consumed
on-site or injected into the local grid.

The government of Mexico defines distributed generation as energy produced by systems that
have a nameplate generating capacity below 500 kW (which is the threshold at which generators
require a generation permit from the Energy Regulatory Commission®), and below the expected
demand from all the loads interconnected to the same distribution circuit.®’

1.2 Distributed Generation Costs and Benefits

There are various costs and benefits of DG for the utility, DG customers, other customers, and
society. Costs and benefits of DG are also realized at different points in time (Woolf et al. 2016).
Whether a factor is deemed a cost or a benefit depends on the stakeholder perspective.

Although the specific quantification of DG costs and benefits depends on both the context and
the analytical methods employed, there are some generally recognized categories of DG costs
and benefits that include energy, capacity, grid support services, financial risks, security risks,
environmental risks, and social benefits (Figure 1) (RMI 2013). The net value (i.e. benefits—
costs) for each category may be positive or negative depending on the scale of benefits and costs
and the stakeholder perspective. Although DG cost-benefit analyses to date share some
commonalities, there is currently no standardized methodology for assessing costs and benefits.

S Electricity Industry Act, Article 16
6 Electricity Industry Act, Article 3, XXIII
" Interconnection Manual for Generation Plants Under 0.5 MW of Capacity

2

This report is available at no cost from the National Renewable Energy Laboratory (NREL) at www.nrel.gov/publications.



ENERGY

energy
system losses

CAPACITY

generation capacity
transmission & distribution capacity
DPV installed capacity

GRID SUPPORT SERVICES

reactive supply & voltage control

regulation & frequency response

energy & generator imbalance

synchronized & supplemental operating reserves
scheduling, forecasting, and system control & dispatch

FINANCIAL RISK

fuel price hedge
market price response

GRID
SERVICES

4

T

FINANCIAL | SECURITY RISK

reliability & resilience

SECURITY
ENVIRONMENTAL

carbon emissions (CO;)
ENVIRONMENTAL criteria air pollutants (SOz, NOyx, PM)

water

land

SOCIAL

economic development (jobs and tax revenues)

SOCIAL

Image from RMI (2013)
Figure 1. DG cost and benefit categories from different perspectives.

Costs and benefits are categorized differently by stakeholders, as shown in Table 1 below.

Table 1. Distributed generation costs and benefit factors and perspectives.

Stakeholder perspective Factors affecting value
DG customer Benefits: Reduced utility bill, additional incentives, tax credits, consumer
empowerment

Costs: DG system cost

Other customers (e. g. Benefits: Reduction in transmission, distribution, and generation capacity costs,
) P

ratepayers) energy costs, and grid support services

Costs: Administrative costs, rebates/incentives, decreased utility revenue that is

offset by increased rates

Utility Benefits: Reduction in transmission, distribution, and generation capacity costs,
energy costs, and grid support services

Costs: administrative costs, rebates/ incentives, decreased revenue, integration and
interconnection costs

Society Sum of the benefits and costs to all stakeholder + additional societal and
environmental benefits or costs that accrue to society at large rather than any
individual stakeholder.

Adapted from Rocky Mountain Institute, Review of Solar PV Benefit and Cost Studies 2013

8 These are potential reductions. Costs may rise with increasing penetrations of distributed solar, but the threshold at
which this may occur depends on many factors.

3
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Although Mexico has begun the process of identifying context-specific costs and benefits of DG
for different stakeholders, there is room for additional assessments. In 2017, SENER quantified
the benefits of DG (specifically, distributed solar) for the federal government, the environment,
and society (SENER 2017a). This analysis indicated that a contribution of distributed solar
equivalent to 1% of the national installed capacity, results in savings for the government of
Mexico equal to 1,500M pesos, 680 million liters of avoided water use, and 1.3 million tons of
avoided CO; emissions. While this is an important initial study, a further examination of the full
costs and benefits of DG that quantifies the full value of DG for various stakeholders in Mexico
is needed for a more comprehensive analysis.

Why is understanding the costs and benefits (i.e. DG value) so important? The policies selected
and implemented by Mexico will be more sustainable if they are fair to adopters of DG, fair to
all customers including those who do not adopt DG, fair to utility investors, fair to third party
participants in the marketplace, and beneficial to society as a whole. Broadly speaking, fair
policies that are in the public interest must consider the DG value proposition from each of these
perspectives. Before a portfolio of policies can be developed and tailored specifically for
Mexico, the value proposition presented by DG must first be considered. Choosing and
designing effective DG policies for Mexico would be enhanced by implementation of a valuation
exercise that seeks to identify the full and fair value of DG technologies in Mexico from various
perspectives.

4
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2 Current Status in Mexico

Distributed generation development in Mexico is evolving with assistance from new legislation,
programs, and government and industry players. This section identifies DG stakeholders in
Mexico, existing national laws and programs that address DG, and DG deployment to date.

2.1 Deployment Up to 2017

The cumulative DG deployment in Mexico through June 30, 2017 was 304 MW, and was
composed almost entirely (98%) of solar PV systems (CRE 2017a). Figure 2 shows cumulative
DG installed capacity from 2007 to 2017.

304,167 kw*

Accumulated Data
2007-2017

Accumulated installed capacity: 304,167 kW
Accumulated number of contracts: 40,109

117,539 kw

Image from Energy Regulatory Commission - Comisién Reguladora de Energia (CRE) (2017a)

Figure 2. Accumulated installed small- and mid-scale capacity and number of contracts in Mexico
by June 30, 2017.

5
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Figure 3 shows the accumulated DG installed capacity and number of contracts by system size.

124,303 kW

Accumulated installed capacity: 304,167 kW

Accumulated number of contracts: 40,109
65,918 kW

37,543 kW

22,843 kW 22,530 kW
16,151 14,878 kW

0-10 10-20 20-30 30-50 50-100 100-300 300 - 500
Capacity (kW)
Capacidad Instalada (kW) Numero de contratos
Image from CRE (2017a)

Figure 3. Accumulated installed small- and mid-scale capacity and number of contracts in Mexico
by system capacity by June 30, 2017.

2.2 Relevant Institutions

The numerous stakeholders in Mexico involved in DG activities include consumers, industry,
academia, and the government. The following list of mainly governmental agencies with their
attributions and responsibilities, has been identified as primary entities by Mexican legislation.

Ministry of Energy - Secretaria de Energia (SENER). SENER is a government agency in
charge of developing energy policy. DG-related attributions and responsibilities include:

e Determining public policy for DG

e Promoting loans and other forms of financing mechanisms to support DG

e Developing interconnection manuals for DG systems

e Submitting proposals to the Finance Ministry to implement mechanisms and tax or
financial incentives that support DG deployment.

Energy Regulatory Commission - Comision Reguladora de Energia (CRE). CRE is the
government’s energy regulatory body, ensuring the efficient and fair development and
exploitation of energy technologies and fuels. DG-related attributions and responsibilities
include:

e Developing DG regulation and compensation methodology

e Developing standard contracts for DG interconnection and compensation (see text
box below).

6
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e Approving CENACE’s technical specifications for DG system interconnection (see
CENACE’s entry below)

e Allocating, monitoring, tracking, and verifying Clean Energy Certificates (CELS).°

Standard Contracts: Standard contracts in Mexico are a regulatory instrument defined and approved by the
Energy Regulatory Commission. Interconnection contracts are between the distributor and the customer, whereas
compensation contracts are between the supplier and the customer. The contracts outline necessary
administrative information about the customer, the obligations of all parties involved, contract validity and
expiration dates, and other relevant information such as the interconnection voltage or the compensation
mechanism chosen by the customer.

National Center for Energy Control - Centro Nacional de Control de Energia (CENACE).
CENACE is Mexico’s independent system operator in charge of the national electricity network.
DG-related attributions and responsibilities include:

e Defining technical specifications and infrastructure requirements for DG system
interconnection
e Performing interconnection studies for power plant (> 500 kW) interconnection.

Electricity Distribution Company'° - CFE Distribution (CFE Distribucién). CFE
Distribucion is responsible for maintaining, operating, and planning distribution networks. DG-
related responsibilities include:

¢ Including reinforcement and expansion projects that incorporate DG integration in its
yearly modernization and expansion plan

e Developing studies for DG interconnection

e Interconnecting DG systems to the electric grid once all requirements are fulfilled

e Signing the interconnection contract with the applicant.

Electricity Suppliertl. CFE Basic Supplier (CFE Suministro Basico) will be the default
electricity supplier. Consumers with peak demands of 1 MW or more can select other suppliers,
such as power marketers, or buy directly from the wholesale market. DG-related responsibilities
include:

e Receiving and managing all interconnection requests for DG

e Managing and compensating DG exports to the grid

e Signing the compensation contract with the applicant.

® Clean Energy Certificates, or Certificados de Energias Limpias (CELS), are tradeable certificates used to track and
verify clean energy goal compliance. Each CEL is equivalent to 1 MWh of clean energy.

10 The distribution company (the distributor) owns and manages the general distribution network, whereas the
electricity supplier (the supplier) is the utility that sells the electricity to the end users.

11 CFE is the default electricity supplier. Only customers with a peak load greater than 1 MW can choose a different
supplier.

7
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Shared SENER, CRE, CENACE and CONUEE?? responsibilities include:

e Establishing and adjusting hardware, performance, and installation requirements for
clean DG systems

e Establishing certification standards for clean DG installers
e Promoting domestic capacity building
e Certifying clean DG installation companies, professionals and technicians.

Trust for Energy Conservation — Fideicomiso para el Ahorro de Energia Eléctrica (FIDE) is a
private trust with the objective of promoting energy savings measures in industrial, commercial,
residential, and municipal electricity consumers. DG-related responsibilities include:

e Certifying and providing financing for technologies that help reduce energy
consumption

e Certifying qualified project developers
e Validating and supervising projects funded by FIDE
e Training project developers in the correct use of FIDE-certified technologies.

2.3 National Laws and Programs

The government of Mexico has the goal of transitioning to cleaner and more diversified sources
of energy to increase energy security, minimize the volatile effects from fossil fuel dependence,
and minimize environmental impacts (SENER 2017b). With this goal, the government has issued
several laws, strategies, and programs to support the development and integration of renewable
energy generally, and DG in particular. This section summarizes the ways in which each law or
program promotes DG adoption.

The Electricity Industry Act - Ley de la Industria Eléctrica (LIE) (DOF 2014), Enacted in
2014

After the constitutional modifications that enabled Mexico’s energy reforms, the Electricity
Industry Act was one of the foundational pieces of legislation that codified the reforms into law.
The act does the following:

e Assigns the responsibility of crafting DG policy to SENER

e Requires SENER to produce the PRODESEN (see below), which must include plans
for the expansion and modernization of the distribution network

e Requires the relevant government agencies (see Section 2.2) to issue DG norms,
regulations, and standard contracts

e Guarantees open and nondiscriminatory access to transmission and distribution
networks

e Requires electricity market rules to define criteria for recognizing DG capacity

12 National Commission for Energy Efficiency - Comision Nacional para el Uso Eficiente de la Energia
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e Permits third-party ownership of DG

e Assigns responsibilities to SENER, CRE, CENACE and CONUEE to establish
technical and normative specification to integrate DG in the general distribution
network

Energy Transition Act - Ley de la Transicion Energética (LTE) (DOF 2015), Enacted in
December 2015

The Energy Transition Act, which was the last of the energy reform’s foundational laws,
modernized existing clean energy legislation and goals, including the country’s clean energy
standard of 35% by 2024. The act does the following:

e Incorporates the definition of clean distributed generation

e Requires SENER to submit proposals to support mechanisms, and tax or financial
incentives to the Finance Ministry (Secretaria de Hacienda y Crédito Publico), with
the goal of promoting economically and technically viable measures for the
integration of DG

e Requires SENER to promote credit and financing availability for clean DG

e Requires a study about economic and GHG reduction benefits from residential DG
deployment

e Requires the creation of the Smart Grid Program (PREI*®)

National Electric System Development Program - Programa de Desarrollo del Sistema
Eléctrico Nacional 2017-2030 (PRODESEN) (SENER 2017c), Published Annually by
SENER

The PRODESEN documents the government planning process regarding electrical generation,
transmission, and distribution. PRODOSEN does the following:

e Considers grid expansion and upgrades to promote the deployment of clean DG,
particularly in zones where the benefits would be the highest

e Evaluates distribution network expansion and modernization requirements for DG
interconnection

e Simplifies interconnection processes and requirements
e Eliminates DG development barriers.

Smart Grid Program - Programa de Redes Eléctricas Inteligentes (PREI) (SENER 2016b),
Published in May 20164

The PREI is a national smart grid roadmap aimed at promoting and coordinating smart grid
technology deployment. The PREI:

13 The Programa de Redes Inteligentes (PREI) has been previously known by the acronyms PRODERI and PRERI.
14 There was a PREI update issued in 2017.
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e Has goals that include identifying, evaluating, designing, establishing and
implementing strategies, actions, and projects related to smart grids, including
developing and integrating DG projects.

e Outlines policies to deploy smart grids that include the expansion and modernization
of the national electric system, using smart grid technologies that enable the efficient
integration of renewable energy and DG.

Transition Strategy to Promote Cleaner Technologies and Fuels - Estrategia de Transicion
para Promover el Uso de Tecnologias y Combustibles méas Limpios (SENER/CONUEE
2016), Published in October 2016

This document outlines the overarching 30-year and 15-year strategies to increase clean energy
deployment and energy efficiency and reduce pollutant and greenhouse gas emissions. DG-
related goals and activities outlined in the document include:

e Adopting international performance and manufacturing standards for DG

e Measuring DG costs and benefits and promoting measurement and verification

e Setting mid-and long -term goals for DG deployment

e Strengthening the legal rights of DG owners

e Developing domestic technical capabilities and human resources

e Establishing financing mechanisms for technologies needed to integrate DG and
smart grids

e Supporting DG pilot programs
« Strengthening research and academic programs and projects.

Special Program for the Energy Transition - Programa Especial de la Transicion
Energética 2017-2018 (PETE) (SENER 2017b), Published in April 2017

The PETE is a policy-planning initiative to coordinate the government’s strategy to promote
clean energy deployment. Regarding DG, it outlines strategies to expand and modernize DG
infrastructure and to increase the deployment of DG and energy storage.

The PETE includes information about the current status of clean energy (e.g., installed and
projected capacity), DG objectives—such as improving DG policy and installed capacity goals—
and performance indicators.

The alignment of the main policy instruments is presented in Figure 4.
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Promote clean DG, expand Strategies, actions and Expand and modernize DG

the general distribution projects related to Smart Grid infrastructure; increase the
network, promote DG for the development and deployment of DG and
development in areas where integration of DG energy stor