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Power Generation



Generation plants operating with permit, by W CRE
range(MW)

Clean Energy 20,819 MW

356

Fossil energy 57,767 MW

161

117

>300 >100 y <300 >50 y <100 >20 y <50 >5 y <20 <5



NCRE

Access to Networks & New Regulatory
and Contractual Scheme for
Transmission Expansions



Access, Pricing, and Expansion Rules
Enabling Clean Growth

Open Access and Service Terms Rules & Characteristics for

for Transmission and Distribution: Interconnection Process?
i 3 Distribution Rates* System Operator
Transmission Rates Charges: Cenace®
Income required Income required Income required

2,369 MUSD 5,129 MUSD 140 MUSD

Link to documentes: 1.(RES/948/2017), 2. (DOF 02/06/2015), 3. (A/045/2015), 4. (A/074/2015) & 5.(A/001/2017)



http://www.dof.gob.mx/nota_detalle.php?codigo=5425779&fecha=16/02/2016
http://www.dof.gob.mx/nota_detalle.php?codigo=5394833&fecha=02/06/2015
http://organodegobierno.cre.gob.mx/acuerdo.aspx?id=452
http://organodegobierno.cre.gob.mx/acuerdo.aspx?id=462
http://organodegobierno.cre.gob.mx/acuerdo.aspx?id=564

Grid Code: Includes Modern Interconnection

Requirement for Variable Renewables

i

Operation Planning Generation Load Center




NCRE

Whosale Markets



Market Design: Different Markets and Products CIE

0 |. Short Term Energy & Reserve Markets

Il. Short Term Capacity Market

@ Ill. Medium Term Energy Markets

@ V. Clean Energy Certificates Market
@ V. Long-term markets




NCRE

Short-term Market

Power and Capacity



Market Nodal Prices

Local Marginal Price Day Ahead Market Vs Real Time Market,
National Interconnected System
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Capacity Prices: Short-Term Ex-Post “Potencia”

Market , 2017

Capacity demand curve of National
Interconnected System (SIN)
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Source: CENACE,2018

Contracted Capacity
6,574 MW

Price
38.1 kUSD/MW-yr
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Generators
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Long-Term Auctions

Accelerating Clean Energy Deployment



Long Term Auctions are Accelerating Clean
Energy Integration at World Record Low Prices
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. with a Whole New Ecosystem of Clean Energy Companies NICRE

Deploying Projects

15t Auction / 11 companies

2"d Auction / 24 companies

3"t Auction / 8 companies
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... at project scales that are decentralizing
generation at the wholesale level
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Elaboracion propia con datos publicados por Cenace, incluye Unicamente centrales nuevas



creating already 25k+ jobs in the solar and
wind industry and with stronger projections

206k Additional New Jobs by 2032
Capacity increase by 2032

Solar
N 74k
Wind 175~ 11.4 GW @6%)

Solar 14.8 GW
Solid Biomass

Others clean 29K (14%)
energy 10.8 GW
19K (9%)

Geothermal
14k (7%)

SSSSSS : Estudio de Energia Limpias en México 2018-2032, Comision de Estudios del Sector Privado para el Desarrollo Sustentable, 2018 l l

Source: Renewable Energy and Jobs, Irena, 2018



NCRE

Distributed Generation



Great Solar Radiation Leads Great Solar NCRE
Prices

Average solar irradiance range in selected countries
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Mexico Energy Outlook 2016, IEA 20

Solar Energy Potential in Mexico’s Northern Borders States, 2012, Wilson Center
World Energy Resources: Solar, 2013, WEC


http://solargis.com/products/maps-and-gis-data/free/download/mexico

Distributed Generation Regulation in Mexico: Removing Barriers
to Consumer Choice With Adequate & Easy to Use Instruments

Three different schemes

Net Metering

Excess energy accumulates in
favor of the generator if credit in favor is
""""""""" > exhausted is charged
at applicable tariff

Missing energy is Exchange

compensated with
accumulated energy

Energy delivered to the General Distribution Grid (GDG)

--------------------------------------- Energy delivered by Basic
Service Supplier (BSS)

*Users can choose the scheme
The suggested recruitment period is one year

Billing

Energy delivered Energy delivered
by the supplier by the generator

Every 12 months the user is payed the surplus energy
at the local marginal price

Energy delivered Payed at the local
by the generator gggg Marginal price PML

Energy delivered by mssm The applicable
the supplier ™ retail tariff is
applied

Energy delivered mmmm Market price
by the generator **# _PML



E-platform to follow consumers request for DG interconnection

Consulta la integracion de la

generacion distribuida cerca de tu
domicilio

Consulta por domicilio

Consultar

Consulta el estatus de una solicitud

Numero de solicitud

Consultar

http://app.distribucion.cfe.mx/Aplicaciones/GeneracionDistribuida/
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http://app.distribucion.cfe.mx/Aplicaciones/GeneracionDistribuida/

DG installations growing exponentially, yet a small share
In overall mix (0.57% of installed capacity 2017)

Installed Capacity & Number of Installations Number of Contracts by capacity range
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Perspectives



Economic Viability of Large Scale Storage in NICRE

Mexico
Market potential Applications with best potential
475 MW
Renewables 399 MW
Integration Electric Energy
386 MW (17%) Supply
545 MW (23%)
228 MW
190 MW 182 MW
End User / Utility Ancillary Services
Customer D1 MW (9%)
570 MW (24%)
Grid System
631 MW (27%)
Transmission Electric Supply Demand Charge  Time-of-use (TOU)  Wind Generation
Congestion Relief Capacity Management Energy Cost Grid Integration,

Management short duration

5 categories 17 different applications

10 years ahead market size:

2,333 MW @ 3,841 MWh 1,419 millions of USD

Source: Feasibility Study for Large Scale Energy Storage Systems in Brazil, Colombia and Mexico. Project done by Quanta Technology for ISA, under USTDA support



Representation: Model for a Transmission Plan Driven \
Storage Asset NICRE

CONTROL DE ENERGIA

Storage
[ SENER J [y [CENACEJ

expansion plan ‘

Remave barriers of
market rules to offer the

ﬂ ﬂ next products

Auction for
storage ]
contract Co_ordmatEd . * Energy / Capacity
Technical Operation Products * Secondary regulation
ﬂ Contract : ¢ 2 Spinning Reserves
and Services )
Contribution % in Market 10min
[\\\:|CREJ Storage o * 2 Suppl. reserves
Transmission
ﬂ Define these services
based on performance
Approve
a % of Revenue &y g Regulated * Regulation f

Ancillary * Regulation V
Services * Dead bus connection
* Island operation

Similar to
Transmission




General Schemes Proposed for Demand Response

CENACE

Market Bases

Characteristics:
» Active is registered in WEM

» CC directly modeled
» Specification Measurement
(8 Manuals) « Telemetry
“ | S
Still pending: Guaranteed Not
DI Wholesale | '\ guaranteed
Response ..
Manual Electricity _ REL
Market
Demand
Monitor & Response _ _
Approve Resource Is involved in:

Lack of Capacity

Emergency
protocol

l

N

-Energy
-Capacity

'/.> Ancillary Servi
/ / ‘K- nciliary services
||

Reliability
Auctions

Characteristics:

» Users Offer (BS)

» Indirectly Modeled

» Consideration established
by the CRE, based on fee

Ly

Basic
. Administrative
Service Provisions of

General Character

Demand
Response
Service

» 3 Controllable
Demand Programs
* Electronic Platform
» Contract Models
 Events defined by

DR by Event o Schedulable DR
Reduction in Savings when
consumption in programming

ice i consumption Distributed NodeP
price Increases reductions is during \
and 100hrs.critical. peak hours. N

= © |
Steady <

Economic savings by
reducing monthly
consumption.




CRE develops a new regulation for Collective
Distributed Generation Contract

Some possible schemes

One Contract for different users who =
share the same power plant with capacity @J i
below 0.5 MW in distributed generation, . P - : . .
removing the limits of proper%y ?@ = %"/ Different users in different locations
and a power plant in location of one
W Ml Ral yserinto the same system
1 owner . g v N Y

(individual or corporate)

Different users and a power plant in
same location |

Different users

Different users in different locations
s T and the power plant in a different
location regard of the users but in
N R the same system

Different owners

i
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Some Blockchain solutions in the
energy sector



Wholesale peer-to-peer trading /
Enerchain wholesale trading Project

ARGE I'IETE%- a;po . BKW
CAPITAL STAGE 573 <seor endesa »Eneco
enNGie claic] e-on ES:FOR'IN
dilienmnces Leipziger ";_') Statkraft L7 saLzBuRG*
o ToTaL upnér VATTENFALL o Rw E

Verbund $m NEAS A/ENERGY

N
EnBW  ENERGIEAG centrica 7" Statoil

gasNaturul
]‘enosu

TRAILSTONE Quantum

ESl E oY Is an application being
ooy AV e developed by big European
Source: Enerchain, 2018. https://enerchain.ponton.de/index.php/articles g a'S a'n d p Ower C O m p a'n i eS



https://enerchain.ponton.de/index.php/articles

Prosumer power: P2P transact actions  “|CRE

Exergy Micro Hedging, Texas

Port of Rotterdam

31



Clean Energy Certificates Blockchain for raise capital for energy
(Tracking systems) solutions

32



Potential Blockchain applications
for CRE



The CRE already begins the process to evaluate
potential applications in the short term

Collaboration with WEC & EWF: The Chilean Regulator use Blockchain

Energia
=" ;=;SE""'E:: Q) ,C\D/lap§

Dﬁm&zs )

» BLOCKCHAIN N
 Diagnosis of Priority Areas e ¢ OCNE‘EE'{@;N‘I
 Identify one or two pilot areas R’ sssss . )

* Deploy a solution in the very short T
term
« Digital Notary
Obijective: Improve the quality of service to « Electric Market Price Information

our regulated and the market in general _ , _ o ,
with more reliable and safe information « Timely information of facilities in operation



Some potential Blockchain applications

Functions in-house

More reliable management of price

Other Markets

Market Price Information
Information
Increase in the reliability of the exchange Recording of measured data

of documentation

Timely and reliable statistics Smart Collective Generation Contracts

Clean Energy Certificates System Bidding process, transparent two ways
Information, information that is provided to the

Quiality electric service monitoring participants and information about the offers.




The DDD it’s also happening in
Mexico



Digital platforms facilitate the efficient and YCRE
collective use of assets..

Source: Mobike México & Tesla, 2018



What comes next?

R “$
P 2
¢ »
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...ecarbornization ...escentralization ...igitalization



NCRE

Q @M_Madrigal M

Thanks!

) @CRE_Mexico



