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About us

▪ Systep is a Chilean company specialized in consultancy services in the energy

sector

▪ Systep was founded in 1989 by Dr. Hugh Rudnick, Emeritus Professor at

Pontificia Universidad Católica de Chile

▪ Our main goal is to support our clients in their strategic decisions

▪ Systep is comprised of four areas that develop a wide range of solutions for

the energy industry
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Market Intelligence
Services

Investment assessment

• Investment decisions

• Project finance

• Merge & acquisitions

• Procurement processes

Market operation projections

• Generation

• Marginal costs

• Generations costs and tolls

• Capacity revenues

• Ancillary services

Monitoring 

• CEN and market monitoring

• Prices and demand monitoring

Power purchase agreements (PPAs)

• Modeling

• Negotiation and arbitration

• Procurement
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Studies in regulation and pricing

• Added value of distribution

• Transmission pricing

• Pricing in medium systems

Regulatory framework

• Regulatory changes

• Development of the regulatory 

framework in the energy sector

• Comparative studies of 

international experience

Expert opinion and arbitrations

• Support in arbitrations

• Damage analysis for insurance 

companies

Electricity Market and Regulation
Services
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Feasibility connection studies
(Support in conceptual design and project investment 
decisions)

• Verification of compliance with regulatory 

requirements of design and operation

• Estimation of interconnection costs

Connection studies
(Support in obtaining approval connection by the authority 
and third Parties)

• Static and Dynamic Impact, Short Circuit, 

Harmonics, EMT and other studies

• Protections studies

• Reliability of electrical systems

Others

• Planning and expansion of electrical systems 

studies

• Technical support services to companies 

receiving connection requests from third parties

• Standardization of design rules and 

specification of electrical installations

Planning and Electrical Studies
Services
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Major studies

• Projected payments for ancillary services -

ENAP

• Hourly marginal costs projection -

Solairedirect

• Analysis of the impact of Guacolda 

technical minimum – Enel Green Power

• Analysis of the impact of GasAtacama 

technical minimum

Research and Development
Services and relevant studies

Development of internal tools
• New products development and processes 

improvements

• Software development for internal purposes

• Hourly electric operation model 

(HELO) for marginal costs projections

• Ancillary services model
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Some of our clients
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MARGINAL COST, SUPPLY 

AUCTIONS, TARIFF AND PRICES
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During 2022 spot prices showed an upward 

trend, reverting low prices of previous two years
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Revista Electricidad (January 2022) Revista Electricidad (July 2021)

Revista Electricidad (August 2021)

Revista Electricidad (August 2021)

Diario Oficial (August 2021)
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High marginal costs in 2022 are due to a 

combination of different factors

There is no single factor that isolated could explain the marginal costs increase 

during 2022, being rather the combined occurrence of four events at the same 

time.
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Thermal units 
unavailability

Low water 
availability

Low 
Argentinean 

gas availability
High fuel prices

Source: CEN (June 2022)
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Still, not all zones of the system and periods of 

the day experienced the same trend
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Real hourly marginal costs for a typical day in selected months of year 2021

Source: CEN

Rather than constant high marginal costs, we have been experiencing important

prices variability and volatility, either at different periods of the day or geographic

zones.

▪ During daytime hours marginal costs tended to be aligned with values of

previous two years, but during night, values tended to increase depending on

the availability of base-load generation to replace solar PV production.

▪ There were transmission congestions at relevant 500 kV and 220 kV transmission

lines, mainly visible in the decoupling of prices at Puerto Montt area (extreme

south of the system), and between northern/central/southern areas of the SEN in

daylight hours.
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Supply auction 2022/01 was only partially 

awarded

12

▪ The 2022/01 auction process awarded only 14.8% of the total energy considered

(5,250 GWh/year).

▪ After four consecutive falls in the average awarded price, the downward trend

ended in the 2022/01 auction process(37 USD/MWh).
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Supply auction 2022/01 was only partially 

awarded

▪ In the case of Canadian Solar, the energy awarded represents only 20% of the 

theoretical production of the supporting projects, so the company could 

adjust the installed capacity and/or seek additional contracts to reduce spot 

risk.

▪ In the case of Fotowatio Renewable Ventures, the awarded energy represents 

85% of the theoretical production of the supporting projects.
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Power plant Injection Node Company Technology
Capacity 

(MW)

Awarded / 

generation 

ratio  (*)

Tirana 

Oeste

Nva. Pozo Almonte 

220
Fotowatio 

Renewable 

Ventures

Solar PV 120.4

76%

Loncualhue
Nva. Cauquenes 

220
Wind 187.2

Zaldívar Nva. Zaldívar 220
Canadian 

Solar
Solar + BESS 250 + 35 19%

TOTAL 592.6 51%

(*) ratio between awarded energy and total energy production for one year, estimated according to 

plant’s capacity factor. 



www.systep.cl

Upcoming auction processes for regulated 

customers

▪ According to the Final auction Report 2021 issued by the CNE in September

2021, within the remainder of the year and in 2023 new bidding processes

should be started, mainly due to the expiration of existing contracts.
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Year Start of supply
Energy to auction 

(GWh/year)

2022 2027 5,250

2022 2028 2,500

2023 2029 1,180

2024 2030 1,200

2025 2031 1,700

▪ The next annual report will be

issued in September 2022

(definitive version), defining the

energy volume to be auctioned

in the next process.

▪ Given the results of Auction

2022/01, it is possible that the new

processes include additional

changes in their terms of

reference.

Diario Financiero (August 2022)
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The VAD process comprises several stages, led led by CNE.

Distribution tariffs: VAD 2020-2024 study is already 

delayed 2 years

Consultant
company

Panel of
Experts

TariffCNE

Fecha

New tariffs valid from (retroactive payments) November 2020 

New tariffs valid until October 2024

Publication of New tariff Decree (estimated) Q1-2023

Current stage

The ongoing 2020-2024 VAD study started development.

Customer tariffs paid by end users have been

stabilized since 2019 and will remain

unchanged until the new Tariff Decree is

published. The current tariff process will be the

first one using the new discount rate 6% (post-

tax), introduced with the enactment of the

Distribution Short Law in 2019 (previous rate was

10% pre-tax).

Economía y Negocios, El Mercurio (August 2022)
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Consultant 
company

Panel of 
experts

TariffsCNE
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The Transmission Valuation Process is led by the CNE.

Currently, Transmission Valuation Study 2020-2023 is being reviewed by the

Comptroller General of the Republic.

Transmission charges: the ongoing Tx valuation 

process is expected to end with a 3-year delay

New Tariffs Date

Valid since (retroactive payments) January 2020 

Valid until December 2023

New tariff decree (estimated) H1 2023

Current stage

This is the first study under the new transmission law,

which changed the discount rate from 10% (pre-

tax) to 7% (post-tax). Transmission charges are

stabilized until the publication of the new rate

decree.

The valuation of assets was reduced by an average

13% with respect to the current value in dollars. Revista Electricidad (March 2022)
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Regulated Tariff components:

▪ Energy: competitive auction 
process.

▪ Capacity: Regulated price 
(CNE study).

▪ Transmission: Regulated price 
(Tx valorization process + 

Auctions for Tx expansion).

▪ Distribution: Regulated price 
(VAD process).

For a typical residential client,

energy component accounts for

more than half of the total bill

(varies depending on the city).

Regulated tariff components

All main tariff components are 

temporarily stabilized since Q4-2019
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EXPANSION OF GENERATION 

AND TRANSMISSION

18
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MW

Dam Run-of-the-river Coal
Wind Gas Geothermal
Solar Biomass Diesel

(*): Values for 2022 consider only 

Wind
3,656 MW

37.8%

Gas
469 MW

4.8%

Dam
150 MW

1.5%

Solar
4,450 MW

46.0%

Biomass
496 MW

5.1%

Run-of-the-river
366 MW

3.8%

geothermal
28 MW

0.3%
Disel

67 MW
0.7%

Generation expansion for 2022-2030

▪ Projects under construction over 9 MW, in development with certainty of 
materializing and decommissioning plants.

▪ Decarbonization process included.

▪ Dominated by the entry of renewable technologies.

▪ Reconversion of two units to run on gas: Generadora Metropolitana, Los 
Vientos (130 MW), and Engie, IEM (349 MW).

19

Distribution of installed capacity 

2022 (*)-2030

New generators:     9,682 MW

Closure of thermal power plants :   -2,818 MW

Total:    6,864 MW

9,682 

MW
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Main future generation units will be located in 

the north of the country
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Distribution of capacity by zone (1) 

2022 (2)-2030
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▪ The SEN transmission system has limitations in some areas of the country

(June 2022):
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Main current restrictions of the transmission 

system

SIC - SING
Interconexión

Puerto Montt 220 

SEN-SING

SEN-SIC

SEN main nodes

N

Valdivia 220

Charrúa 220

Ancoa 220

Alto Jahuel 220

Maitencillo 220

Nogales 220

Pan de Azúcar 220

Cardones 220

Encuentro 220

Congested lines

Pichirropulli – Pichirrahue 220 kV

Rahue – Pichirrahue 220 kV

Puerto Montt – Frutillar Norte 220 kV

Puerto Montt – Autora 220 kV

Río Toltén – Ciruelos 220 kV

Nueva Pan de Azúcar – Polpaico 500 kV
Doña Carmen – Nogales 220 kV
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PV Magazine (August 2022)

N.PICHIRROPUL_220-PICHIRRAHUE___220

P.MONTT_______220-
AURORA________220

P.MONTT_______220-S.FRUTILLAR.N_220

PICHIRRAHUE___220-
RAHUE_________220

TAP_RIOTOLTEN_220-
CIRUELOS______220

DONA_CARMEN___220-
NOGALES_______220

L.VILOS_______220-NOGALES_______220

N.P.AZUCAR____500-
POLPAICO______500

CACHIYUYAL____220-
D.ALMAGRO_____220

SAN_FRANCISCO_220-
D.ALMAGRO_____220

MULCHEN_______220-
CHARRUA_______220

184 hrs

N.PICHIRROPUL_220-PICHIRRAHUE___220

P.MONTT_______220-
AURORA________220

P.MONTT_______220-S.FRUTILLAR.N_220

PICHIRRAHUE___220-
RAHUE_________220

TAP_RIOTOLTEN_220-
CIRUELOS______220

DONA_CARMEN___220-
NOGALES_______220

L.VILOS_______220-NOGALES_______220

N.P.AZUCAR____500-
POLPAICO______500

CACHIYUYAL____220-
D.ALMAGRO_____220

SAN_FRANCISCO_220-
D.ALMAGRO_____220

MULCHEN_______220-
CHARRUA_______220

184 hrs

N.PICHIRROPUL_220-PICHIRRAHUE___220

P.MONTT_______220-
AURORA________220

P.MONTT_______220-S.FRUTILLAR.N_220

PICHIRRAHUE___220-
RAHUE_________220

TAP_RIOTOLTEN_220-
CIRUELOS______220

DONA_CARMEN___220-
NOGALES_______220

L.VILOS_______220-NOGALES_______220

N.P.AZUCAR____500-
POLPAICO______500

CACHIYUYAL____220-
D.ALMAGRO_____220

SAN_FRANCISCO_220-
D.ALMAGRO_____220

MULCHEN_______220-
CHARRUA_______220

184 hrs

Parinacota 220

Chiloé 220 

https://www.pv-magazine-latam.com/2022/07/01/el-vertimiento-en-chile-ya-ha-superado-los-300-gwh-en-los-primeros-seis-meses/


www.systep.cl

▪ Main expansions officialized by decrees

In August 2022, the CNE issued the Final Technical Report of the 2021 Transmission 

Expansion Plan, which contains a total of 38 expansion works, with a total expected 

investment of USD 537 million.

Santiago

SIC - SING
Interconnection

Puerto Montt 220 

SEN-SING

SEN-SIC

N

Valdivia 220

Charrúa 220

Ancoa 220

Alto Jahuel 220

Maitencillo 220

Pan de Azúcar 220

Cardones 220

Encuentro 220

HVDC Kimal – Lo Aguirre (Oct-2029)

Entre Ríos – Ciruelos 2x500 kV (Jan-2031)

Nueva Ancud – Chiloé 2x220 kV (Jan-2025)

Parinas – Likanantai 2x220 kV (Apr-2025)

Encuentro – Kimal 2x220 kV (Jan-2026)

Nueva Lagunas – Kimal 2x500 kV (Jul-2027)

Maitencillo – Punta Colorada – Nueva Pan de Azúcar 2x220 kV (Apr-2023)

Nueva Puerto Montt - Nueva Ancud 2x500 kV (Dec-2024)

Ciruelos - Pichirropulli 2x500 kV (Jan-2031)

22

Main transmission expansion projects for the 

next 10 years

Alto Jahuel – Lo Aguirre 2x220 kV (Apr-2024)

Cautín – Ciruelos 2x220 (Jan-2024)

Kimal 220

Lo Aguirre 220

Chiloé 220

Parinacota 220

SEN main nodes

New transmisión proyect

https://www.cne.cl/wp-content/uploads/2022/09/ITD-Plan-de-Expansion-de-la-Transmision-2021_V_Rex_N%C2%B0708.pdf
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RECENT AND ONGOING 

REGULATORY CHANGES TO 

CHILEAN POWER MARKET

23
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Tariff stabilization mechanism reached its max limit

24

El Mercurio (May 2022)

Revista Electricidad (October 2019)

Diario Financiero (November 2021)

Revista Electricidad (May 2020)
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Main rules of the stabilization mechanism are the following:

▪ Prices are stabilized in nominal values (Chilean pesos) from 2019 to

2020. From 2021 onwards, tariffs are adjusted only by Chilean inflation

(IPC).

▪ The limit for accumulated balances is US$ 1,350 million.

▪ If total accrued credits are projected to surpass the limit, regulated

client's tariff must be increased in order to avoid that situation.

▪ Accrued funds can be accumulated until June 2023.

Tariff stabilization mechanism reached  its max 

limit

▪ From 2025 onwards tariffs

may increase in order to

extinguish all

accumulated balances

by December 2027.

▪ From 2026 onwards,

accumulated balances

will be adjusted by an

interest rate.
Source: CNE (June 2022)
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This new law complements the mechanism of Law 21,185 (known as PEC), given

that the original stabilization fund of US$1,350 million was exhausted earlier than

expected. The Law 21,472 has the following main features:

In August 2022, the new tariff stabilization 

mechanism was approved

• Injection of new resources to continue stabilizing tariffs, for an amount of US$

1,800 million.

• The mechanism cannot last beyond December 2032.

• Customer segmentation to define maximum energy tariff increases, as stated in

the following table:

• Creation of the Tariff Stabilization Fund, whose sole objective is to stabilize the

tariffs of regulated customers. This fund will be financed by both free and

regulated clients and can reach a maximum of US$ 500 million.

Segment CLP/kWh

< 350 kWh 0

350 - 500 kWh 0,8

500 - 1000 kWh 1,8

1000 - 5000 kWh 2,5

> 5000 kWh 2,8

Maximum energy tariff increase

Segment 2022 2023 onward

< 350 kWh IPC IPC + 5%

350 - 500 kWh IPC + 5% IPC + 10%

> 500 kWh IPC + 15% PNP

https://www.bcn.cl/leychile/navegar?idNorma=1179524
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Modification to the capacity recognition 

mechanism

Different actors in the sector have expressed their 

concern regarding the correct recognition of the 

power of solar power plants and storage, which is low 

in the scenario studied by the authority.

Workshops and public consultation process have 

raised several questions from market agents:

▪ Calculation traceability

▪ Computational time required

▪ Only few study cases were analyzed

▪ Relevant aspects will be defined after the 

modified bylaw is approved

27

Flexibility Strategy

Sufficient capacity 
workshops

New regulation draft 
and public consultation

General Comptroller of 
the Republic review 

Approval?

2020-2021

Feb-2022 to TBD

Sep-2020

Sep-Oct 2021

Revista Electricidad (August 2022) 
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If the new mechanism is approved, the 

transition will be long lasting

▪ Modified bylaw will begin four years after its approval (Transitory Article N° 1).

▪ The objective is to have enough time to develop the calculation models, collect the 
necessary data under new classifications, and publish first non-binding calculations.

▪ After the bylaw becomes active, the initial capacity of each power plant will 

be calculated as the average of current and proposed methodology over a 

5-year mobile window (Transitory Article N°6).

▪ If the changes are approved during 2022:

▪ New bylaw will begin ruling since January 2026.

▪ Since January 2030 initial capacity will fully correspond to the ELCC methodology.

28
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More than 5,000 MW of coal-fired capacity to 

be decommissioned by 2040 

By 2019 the installed capacity of coal-fired units was 5,142 MW (28 generation 
units):

29

1.406 MW

9 units
587 MW

3 units

345 MW

1 unit

2.102 MW

10 units

In 2019, generation companies signed voluntary agreements with the Ministry of

Energy that consisted in the retirement of part of the coal fleet by 2025, and the

remaining units no later than 2040. Since then, companies have accelerated the

retirement of some power plants.

Agreement First Goal Second Goal

2019 original agreement
1,125 MW (8 units) with decommissioning 

scheduled until 2024

4,017 MW (20 units) to be 

decommissioned by 2040

Updated by recent 

announcements

3,344 MW (18 units) available for 

decommissioning, or with scheduled 

decommissioning, or reconversion, by 2025

1,849 MW (10 units) to be 

decommissioned by 2040

As of August 2022, 676 MW (5 units) have been decommissioned

702 MW

5 units
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Status of decarbonization process in Chile as of 

August 2022
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▪ Until July 2022, 6 coal-fired units were

decommissioning, totaling 676 MW:

▪ CTTAR (Enel Chile): 146 MW

▪ U12 (Engie): 87 MW

▪ U13 (Engie): 80 MW

▪ Bocamina I (Enel Chile): 122 MW

▪ Ventanas I (AES Andes): 106 MW

▪ U14 (Engie): 136 MW

▪ For the first half of 2022, the closure of another 3

plants was expected, adding another 584 MW.

However, for various reasons they had to be

postponed to the second half of 2022:

▪ Bocamina II (319 MW) y U15 (130 MW) due to
generation supply shortage.

▪ Ventanas II (194 MW) while a second 300 MVA
transformer does not come into operation at the
Agua Santa substation (local sufficiency problems).

Diario Financiero (September 2022)

El Mercurio (September 2022)

https://www.df.cl/empresas/energia/sale-el-carbon-pero-entra-el-diesel-la-paradoja-que-acompana-la
https://digital.elmercurio.com/2022/09/28/B/MU466TM7#zoom=page-width
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Bills seek to accelerate decarbonization

Two bills are currently under discussion in Congress:

▪ Prohibition of installation and operation of coal-fired power plants throughout the

country by 2025 (“accelerated decarbonization”).

▪ Income: 09-01-2020

▪ Last citation: 06-23-2021

▪ Prohibition of injecting electricity from fossil fuels from 2030.

▪ Income: : 21-11-2021

▪ Last citation: 04-16-2022 (2 indications were submitted)
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▪ President Boric during his campaign supported

the withdrawal of coal plants by 2025,

however after taking office he has not made

an official statement on the matter.

▪ On August 17, 2022, the Chamber of Deputies

approved Resolution No. 113, where the

executive is requested to rule on the issue.

Source: Twitter, August 2021 during the presidential campaign

https://www.camara.cl/verdoc.aspx?prmid=7143&prmtipo=PROYECTO_ACUERDO
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Development and execution of large green 

hydrogen projects

32

Revista Electricidad (March 2022)

Diario Financiero (December 2021)

Revista Electricidad (March 2022)
DW (September 2022)

DF SUD (September 2022)
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General context of green hydrogen in Chile
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Source: Generadoras de Chile

• In November 2020, the

Government announced

an ambitious strategy to

promote a green

hydrogen industry in

Chile, which will produce

and export hydrogen

and its derivatives,

enabling both a

transformation of energy

production and

utilization, and reduce

country’s carbon

footprint seeking to reach

the net-zero emission

goal by 2050.

• In December 2021, a new bill was presented that seeks to promote a national

green hydrogen market, through the establishment of hydrogen mixtures in

natural gas networks and the authorization of the National Oil Company (ENAP)

to participate in its development.

http://generadoras.cl/prensa/en-los-proximos-cinco-anos-industria-de-generacion-compromete-inversion-por-usd-23-mil-millones-en-renovables-para-liderar-la-transicion-energetica
https://energia.gob.cl/sites/default/files/estrategia_h2_-_espanol2022.pdf
https://www.camara.cl/legislacion/ProyectosDeLey/tramitacion.aspx?prmID=15247&prmBOLETIN=14756-08
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Development and execution of large green 

hydrogen projects

Generadoras de Chile announced the investments that are committed (by members

companies of this association) to the electricity generation and green hydrogen

sector over the next five years:
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Source: Generadoras de Chile

http://generadoras.cl/prensa/en-los-proximos-cinco-anos-industria-de-generacion-compromete-inversion-por-usd-23-mil-millones-en-renovables-para-liderar-la-transicion-energetica
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Energy Agenda 2022-2026
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Source: Ministerio de Energía

In August 2022, the Ministry of Energy published

the official "Agenda de Energía 2022-2026”,

detailing the general guidelines for the energy

sector to be followed by the current

government.

This agenda focuses on eight axes:
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New bill reforms the regulation regarding 

storage systems and promotes electromobility

36

On September 27 and 28, 2022, the

discussion of the bill promoting storage

systems and electromobility was

resumed. Among other topics, the

changes proposed are the following:

▪ Participation of independent storage

systems in generation segment (not

necessarily associated to a power

plant).

▪ Storage systems with connected

capacity up to 9 MW may choose

the stabilized price regime to value

injections to the grid.

▪ At end user level, storage systems

(including electric vehicles) can

inject energy to the network, whose

valorization will be deducted from

the monthly bill.

▪ Temporarily exemption of annual registration certificate payment for hybrid

and electric vehicles.

Energía Estratégica (September 2022)

Revista Electricidad (Marzo 2022)

https://www.camara.cl/legislacion/ProyectosDeLey/tramitacion.aspx?prmID=15219&prmBOLETIN=14731-08
https://www.youtube.com/watch?v=i0Pgkxnu27c&t=1467s
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Storage systems can be tendered by the 

authority or installed by private initiative

Currently there are three ways to receive

incomes by installing storage systems:

▪ In the private market, storage systems

can receive energy arbitrage

revenues in addition to capacity

payments.

▪ Storage systems can participate in

auctions for the provision of ancillary

services. These auctions are carried

out by the CEN.

▪ Storage systems as transmission assets

are paid according to the annual

value awarded in the corresponding

tender. These projects may be

considered in expansion plans if (i)

they can replace transmission or if (ii)

they improve the secure operation of

the system (demand supply).
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Large storage projects:

▪ Alfalfal virtual dam (BESS, 10 MW @ 5 

hours). In operation.

▪ Andes Solar IIB (BESS, 112 MW @ 5 

hours). Under construction.

▪ Power flows control system between 

Parinas and Lo Aguirre substations 

(BESS, at least 500 MW @ 15 minutes). 

Referential investment of USD 211 

million was included in the final version 
of the 2021 Transmission Expansion Plan, 

estimated COD 2026

Diario Financiero (August 2022)
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Priorities of the new energy minister, Diego 

Pardow

38

On September 14, the new Energy Minister

announced in the Senate the legislative

priorities for the short and medium term, where

the following stand out:

• Storage and electromobility Bill.

• Subsidy to combat energy poverty.

• “Long law” of the gas market

• Modernization of the Superintendency of

Electricity and Fuels (SEC)

• Promote the development of green

hydrogen

Unlike the previous administration, there is no

mention of a reform to the distribution sector

through the incorporation of the energy

retailers for regulated costumers.

El Mercurio (September 2022)
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Contact

More information on the energy sector

Statistics

Presentations

Releases

Reports

Don Carlos #2939 Of. 1007, 
Las Condes Santiago, Chile

Phone: +56-2-2232 0510

systep@systep.cl

http://www.systep.cl/?page_id=1203
http://www.systep.cl/?page_id=1201
http://www.systep.cl/?page_id=23
http://www.systep.cl/?page_id=21
mailto:systep@systep.cl
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Chilean Electricity Market
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