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Technical and economic evaluation of storage systems with LFP cells, liquid cooling, and advanced EMS adapted to the Chilean grid.
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Executive Summary

Chile is becoming one of the fastest-growing energy storage markets in the world.
According to the Chilean Renewable Energy and Storage Association (ACERA),
as of December 2025, Chile’s operating battery storage capacity reached 1.5

GW /6.2 GWh, up 87.5% year on year; projects under construction during the
year totaled 6.8 GW / 25.3 GWh, representing over USD 8 billion of investment .
ACERA projects that at the current pace, operating storage capacity will reach 9
GW by 2027 . However, this boom has been driven almost entirely by utility-
scale projects — commercial and industrial (C&l) distributed storage accounts for
less than 5% of total installed capacity, while being the fastest-growing and least

contested segment.
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Three forces drive C&l storage demand. First, the spot market in northern Chile
experiences long periods of zero or even negative prices: in 2024, curtailed wind
and solar generation reached 5,642 GWh (19% of wind and solar output),
opening enormous arbitrage opportunities . Second, Chilean industrial electricity
tariffs rose by roughly 60% between 2024 and 2025, and the “demand charge”
(cargo por demanda maxima) can represent 30%-70% of an industrial electricity
bill, making peak-shaving savings directly visible . Third, Law 21.505, the
capacity payment mechanism of DS 70/2023 and the 2026/01 power supply
tender (2,835 GWh, 15-year contracts, storage accepted as compliance
collateral) together form the most complete storage policy framework in Latin

America .

On the supply side, Chinese-manufactured storage systems are reshaping the
global cost curve: BloombergNEF data show that in 2025 the average price of
stationary storage battery packs fell to USD 70/kWh (-45% year on year), and
the average price of a Chinese 4-hour turnkey system is only USD 73/kWh,
versus USD 177/kWh in Europe and USD 219/kWh in the United States . CATL,
BYD, Sungrow, Trina Storage and other Chinese brands already dominate
Chile’s utility-scale market, but the C&I distributed segment shows a clear gap —
this is precisely the historic window for Chilean local distributors, engineering
firms and EPC contractors to partner with Chinese storage integrators

possessing turnkey engineering capability.

The core conclusion of this report is: the local partner brings customers and
channels; the Chinese factory provides end-to-end capability in design,
products, integration, logistics and installation supervision. The
combination allows both to compete in the C&l blue ocean with “one-third
the cost of Western brands and half the delivery lead time.” Chapters 5 and

6 provide a selection framework for four cooperation models, a factory evaluation
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checklist, key negotiation points and an 18-month action roadmap, ready for

execution by local players.

Disclaimer: This report is for general informational purposes only and
does not constitute investment, legal or tax advice. Figures marked as
“illustrative” are model estimates based on public information; the

economics of each actual project must be verified case by case.

Chapter 1. Overview of the Chilean C&l Storage Market

1.1 Market Size and Growth Trajectory

The expansion speed of Chile’s storage market is unmatched in Latin America.
According to ACERA, at the end of 2024 Chile’s total storage capacity (operating,
testing and under construction) stood at about 3 GW; by the end of 2025 it had
tripled to 9 GW, with another 27 GW under environmental assessment . Of this,
1.5 GW /6.2 GWh is operating, 737 MW is in grid-connection testing, and 6.8
GW / 25.3 GWh is under construction . Energy Minister Diego Pardow stated
publicly in September 2025 that the 2 GW storage target originally set for 2030
would be reached in January 2026, four years ahead of schedule, while the 6
GW target for 2050 is already 81% covered by the current project pipeline .

In global coordinates, storage penetration in Chile remains early-stage. Ember
points out that the ratio of operating BESS to installed wind and solar capacity in
Chile is only about 5%, comparable to China and Australia, but far below
Ireland’s 11% and California’s more than 50% — and given that Chile’s grid
congestion is much worse than in those markets, Chile actually needs a higher
storage ratio . The National Electric Coordinator (CEN) estimates that 2 GW of
additional battery storage could reduce renewable curtailment by up to 40%,
saving the system about USD 500 million per year in operating costs . Moody’s

forecasts that to achieve net zero, Chile’s power sector will require USD 46-50
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billion of investment through 2035, with storage and grids the top priorities after

renewable generation itself .

Chile battery storage installed capacity and forecast (2020-2035)
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Figure 1: Chile battery storage installed capacity and forecast

The market structure deserves special emphasis: more than 95% of currently
installed storage capacity is utility-scale (standalone storage or hybrid
projects with large solar/wind plants), while C&l distributed storage accounts for
less than 5%. This structure is severely misaligned with demand-side potential —
Chile hosts the densest mining industry in Latin America, rapidly electrifying
irrigation agriculture, and a tariff-sensitive commercial and industrial cluster in the
central zone. With the DS 88 amendment allowing PMGD project hybridization
(adding batteries), and customers above 300 kW able to negotiate directly in the
free market since 2025, the C&l segment is entering its take-off phase . Multiple
industry institutions identify C&l and mining self-supply as the fastest-growing
storage applications in Chile for 2026—2030, with typical demand ranging from
100 kW (agricultural irrigation) to 200 MW (mining) .
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1.2 Regional Distribution and Demand Hotspots

Chile’s geography (more than 4,000 km from north to south) creates three

completely distinct storage demand regions.

The Norte Grande (Arica, Antofagasta, Atacama) is one of the best solar
resource regions in the world, with photovoltaic capacity factors above 30% —
double the global average . The region concentrates most of Chile’s solar and
storage assets: according to Ember, the Norte Grande hosts 6,301 MW of wind
and solar capacity and 913 MW of BESS, leading the nation in both . C&l
demand here revolves around mining microgrids: mines, concentrator plants
and desalination facilities require stable 24-hour power, while the northern grid
suffers severe congestion during peak solar hours (the Crucero—Cardones and
Pan de Azucar—Quillota sections are among the most congested in the country),
sO mining companies increasingly prefer to build “solar + storage” behind the
meter . The landmark case is the agreement signed in June 2026 between BHP
and Sungrow: 195 MW of photovoltaics + 960 MWh of storage for the
Escondida and Spence copper mines — two of the world’s largest — connected

directly to the mines’ power systems .

The central zone (Santiago—Valparaiso) concentrates most of the country’s
population and commercial-industrial load, but has only 4,189 MW of generation
capacity and 282 MW of BESS . The C&l opportunity here lies in peak shaving
and demand charge management: factories, logistics warehouses, shopping
malls and data centers have load curves that overlap with peak price hours, and
battery savings show up directly in the monthly bill. Under the Net Billing
mechanism (<300 kW), Chile already has more than 33,000 distributed projects
with 383 MW installed, nearly 30% of them in the Metropolitan Region ;
according to the Superintendency of Electricity and Fuels (SEC), Net Billing

capacity exceeds 420 MW, with about 40% coming from the agricultural sector .
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The south (from Biobio southward) concentrates hydropower, but the grid is
weak and winter reliability is poor: only 64 MW of BESS installed, and virtually
zero in the austral zone . C&l demand in this region centers on backup power
and power quality: pulp mills, salmon farming and cold-chain logistics are
extremely sensitive to outages, and the hybrid microgrid “solar + storage + diesel
backup” is the typical solution. For distributors, the southern market is small but
features customers with strong willingness to pay and few competitors — ideal

for entering with high-margin turnkey projects.

1.3 Core Application Scenarios (C&l Perspective)

Spot market arbitrage (Energy Arbitrage) is the first revenue source for
northern projects. Chile’s geographic decoupling of supply and demand causes
spot prices to frequently fall to zero or negative between 12:00 and 15:00 during
peak solar generation, while spiking during the evening peak (18:00-23:00) .
Industry technical blueprints show that average peak-valley spreads at northern
nodes (the former SING region) reach 85-105 USD/MWh, translating into
arbitrage revenue of 95,000-125,000 USD/MW:-yr for a 5-hour storage system .
The 5,642 GWh curtailed in 2024 equals the annual consumption of the entire
Antofagasta region; cumulative curtailment losses since 2022 total USD 562
million — every curtailed kWh of clean electricity is fuel for the storage “buy low,

sell high” strategy.

Demand charge management (Peak Shaving) is the core logic of central-zone
commercial and industrial projects. Most Chilean industrial tariffs (AT4.3, BT4
and other time-of-use tariffs) include a power charge based on maximum
demand in 15-minute intervals; according to NREL data, demand charges can
represent 30%—70% of a Chilean industrial user’s total bill . For a factory with

500 kW of contracted capacity, shaving 200 kW of peak demand saves 2—4
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million Chilean pesos per month in power charges alone, before counting energy
savings . The ~60% tariff increase in 2024—2025 has rapidly enlarged this

revenue pool .

Backup power (Backup / UPS) is the third scenario of rigid demand. The grid in
southern Chile is relatively unstable, and for industries such as salmon farming,
pulp and cold-chain logistics, a single outage can cost anywhere from tens of
thousands to over a million dollars. The traditional solution is the diesel genset,
but it suffers from three problems: start-up delay (unable to protect sensitive
loads), high fuel costs and burdensome maintenance. The “storage + diesel’
hybrid architecture is becoming the new standard: the battery handles
millisecond-seamless transfer and short-duration support, and the diesel only
starts for prolonged outages, cutting fuel consumption by more than 60%. For
distributors, the sales logic of backup projects is the simplest — no need to
explain tariff arbitrage to the customer, just compare “the cost of one major

outage” with “the price of the system.”

Solar + storage co-location is the scenario with the strongest policy drive.
Under the PMGD mechanism (distributed generation <9 MW), starting in 2026
new projects will be remunerated with a six-block hourly stabilized price:
lowest during midday solar hours and highest during the evening peak. This
compresses the revenue of pure PV projects, while adding batteries to “shift”
energy into high-price hours becomes the inevitable choice . There are about
3.5-3.9 GW of PMGD in operation, and every plant is a potential storage retrofit
candidate . On coupling architecture, DC coupling (battery on the DC side of the
solar inverter) suits new builds with minimal efficiency loss, while AC coupling
(battery with its own inverter) is ideal for retrofitting operating PMGD plants
without touching the existing electrical structure — Chinese factories typically
offer both, and the distributor should choose based on whether the customer has

an operating plant or a new project.
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1.4 Customer Profiles

Buyers of C&I storage in Chile fall clearly into four groups. Mining companies
are the customers with the strongest payment capacity and largest unit scale:
Codelco, BHP, SQM and others face not only ESG and decarbonization pressure,
but real power reliability needs — Atlas Renewable Energy’s Estepa hybrid
project (215 MW solar + dual storage systems, USD 510 million financing) is
underpinned precisely by long-term PPAs with Codelco and Colbun . The BHP-
Sungrow 960 MWh agreement marks the passage of “miner self-built storage”

from concept to scale procurement .

Manufacturing and logistics/warehousing form the backbone of the central
market: food and beverage, paper, metalworking — companies with stable loads
and high consumption that readily accept the typical payback periods of peak-
shaving storage (4—6 years). Shopping malls and commercial real estate
concentrate their load in evening business hours, naturally mismatched with PV
output — an ideal scenario for solar-plus-storage integration. SMEs and
agricultural users are individually small but enormously numerous; their pain
points are lack of technical evaluation capability and financing access — exactly
the space for distributors to enter with a “standardized product + Energy Service
Agreement (ESA)” model: the customer pays out of bill savings with zero upfront
investment.

For distributors and engineering firms, the customer profile determines product
selection: mining customers need IP65/C5 corrosion protection, high-
temperature tolerance and 5+ hour long-duration systems; central-zone peak-
shaving customers value 2-hour high-power cabinets and demand-prediction
algorithms in the EMS; southern backup customers need island transfer and

black-start capability. The ability to offer tailored solutions for these differentiated
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demands is exactly what separates a “turnkey factory” from a mere equipment

vendor.

Chapter 2. Policy and Regulatory Framework

2.1 Power Market Reform and Storage Positioning

Chile built Latin America’s most complete storage policy framework in three
years. Law 21.505 (November 2022) is the cornerstone: it introduced into the
General Law of Electric Services the legal definitions of Energy Storage Systems
(SAE) and Renewable Plants with Storage Capacity (CRCA), allowing storage to
participate as an independent actor in the energy market and capacity market
with its own remuneration, and enabling standalone storage projects to apply for

concessions on public land .

DS 70/2023, effective from 2024, amended the capacity payment rules (DS 62)
and for the first time provided an explicit capacity recognition methodology for
standalone storage: tiered recognition coefficients by sustainable discharge
duration — a 4-hour system receives about 95% capacity recognition, and a 5-
hour-or-longer system receives 100%. The table applies for 10 years from
publication and covers both existing and new projects . This mechanism directly
changed project design economics: industry estimates show that a 5-hour
system can earn capacity revenue of 45,000-55,000 USD/MW:-yr; combined with
arbitrage, project IRR reaches 14—18% (on a 15-year PPA basis), consistent with

independent research by institutions such as EDF Power Solutions (~16%) .

The 2026/01 power supply tender is the latest signal of full policy opening to
storage. The tender bases approved by the CNE in June 2026 establish: a total

10
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of 2,835 GWhlyear (in two 15-year contract blocks, with supply starting in 2029
and 2030 respectively), the explicit exclusion of coal, petroleum coke and diesel
as backing fuels, and the explicit recognition of storage systems (operating
or under construction) as valid compliance collateral assets . The tender
also introduces three hourly blocks (A: overnight, B: daytime 08:00-17:59, C:
evening peak 18:00-22:59), with about 700 GWh in block C — a structure tailor-
made for “solar + storage” . Bids close in December 2026 and award is

scheduled for January 2027 .

2.2 Policy Dividends for C&l Distributed Storage

At the distributed level, regulatory evolution is equally intensive. The DS 88
amendment (PMGD mechanism) is the most critical item: it allows operating
PMGD photovoltaic plants to add batteries and convert into hybrid plants, and
allows storage to charge using “grid capacity headroom” . The Independent
Generators’ Association (GIE) has publicly stated that PMGD hybridization “can
be one of the most efficient ways to increase system flexibility,” shifting
generation to high-value hours without major grid investment; if conditions are
met, the systemic contribution of PMGD+storage through 2034 could exceed
USD 4 billion . It should be noted that the reform simultaneously introduces the
six-block hourly price, and that parity protection for existing projects only runs
until July 2034 — retrofitting may trigger repricing, and each project must be

evaluated individually .

The DS 125 amendment focuses on economic dispatch modernization:
coordinated dispatch rules for storage, deviation compensation based on
opportunity cost, and pathways for storage participation in grid stability services .
Both draft decrees were submitted to the Comptroller General (Contraloria) at the
end of 2025 and withdrawn for review by the new government in March 2026; the

industry generally expects approval in the second half of 2026 . The implication

11
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for C&l players is very direct: the regulatory identity of distributed storage is
about to be fully established, and first movers will capture the first wave of

benefits when the rules take effect.

On the user side, Chile lowered the “free customer” threshold (customers who
can bypass the distribution company and negotiate power purchases directly)
from 500 kW to 300 kW, and the industry is pushing to lower it further to 200 kW
or even 100 kW . Each threshold reduction brings a new cohort of commercial
and industrial customers with direct electricity market exposure — exactly the

natural buyers of C&l storage.

2.3 Brief Note on Technical Baselines

This report does not elaborate on certification process details, but flags two
technical baselines: at the cell and battery system level, IEC 62619 (safety of
industrial lithium batteries) and IEC 62109 (safety of photovoltaic/storage
converters) are the internationally recognized standard baselines in the Chilean
market; project-level SEC filings and grid-connection technical requirements
should be verified case by case with specialized local advisors. For the local
partner, what matters more is defining ownership of certification
responsibility in the cooperation agreement: the Chinese factory provides the
complete set of type test reports and technical documentation, while the local
partner handles the filings in Chile — this division should be fixed in writing

during negotiations.

12
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Chapter 3. Business Models and Revenue Analysis

3.1 The C&l Storage Revenue Model

C&l storage revenue in Chile stacks into a four-layer structure. Layer one: spot
arbitrage. Average peak-valley spreads of 85-105 USD/MWh at northern nodes
mean a 1 MWh system completing one full daily cycle captures about 85-105
USD of gross margin (before efficiency losses and battery degradation) . Note
that with rapid storage capacity growth, spreads tend to converge over the long
term — Ember estimates that 1 GW/4h of additional storage reduces curtailment
by about 1,300 GWh — so project modeling should conservatively use a

declining spread curve.

Layer two: demand charge reduction. This is the anchor revenue of grid-
connected central-zone projects: unlike the volatile nature of spot arbitrage,
every dollar of demand charge reduction appears directly on the customer’s
monthly bill — verifiable, contractible and financeable. As noted, demand
charges represent 30%—70% of Chilean industrial bills, and shaving 200 kW of
peak corresponds to a certain saving of 2—4 million pesos per month . The
demand prediction and real-time power limiting algorithms of the storage EMS
are the technical key to this revenue — when evaluating Chinese factories,
whether their EMS has a strategy library for demand management under the

Chilean tariff regime should be a hard criterion.

Layer three: capacity payments. Under the DS 70 framework, a 4-hour system
receives about 95% and a 5-hour system 100% capacity recognition . A C&l
project participating in the capacity market through aggregation or direct
registration can earn stable revenue of 45,000-55,000 USD/MW:yr . The

mechanism currently serves mainly utility-scale storage, and participation
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pathways for small C&l projects are still evolving, but this “option value” should

be retained in project models.

Layer four: ancillary services and demand response. Chile’s ancillary
services market (frequency regulation, reserves) is still at small pilot scale, and a
formal demand response market is under institutional design . But the direction
is clear: Ember recommends that Chile create a formal demand response market
within 2—4 years and roll it out at scale within 5 years . In Santiago’s commercial
districts, virtual power plant (VPP) platforms already aggregate distributed
resources to trade in peak hours, with peak-hour price premiums of up to 22% .
For distributors, choosing Chinese equipment with VPP-ready protocols (Modbus
TCP, IEC 61850, open API) amounts to reserving the customer’s gateway to

future revenues.

Typical revenue structure of C&I storage [northern Chile, grid- connected)

USD/kW - yr (illustrative ranges, bas 2025 spot spreads and capacity price
USD/kW « yr
150

h

&0

30

Pure arbitrage Arbitrage + demand Arbitrage + capacity Full revenue
management +ancillary stacking

@ spot arbitrage [l Demand charge reduction Capacity payment [l Ancillary services/other

Figure 2: Typical revenue structure of C&l storage
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3.2 Project Economics

The historic change on the cost side is the fundamental driver of this C&l take-off.
BloombergNEF’s 2025 Lithium-lon Battery Price Survey shows: the global
average battery pack price fell to USD 108/kWh (-8% year on year), while
stationary storage packs plunged 45% to USD 70/kWh, becoming for the first
time the cheapest category across all applications; the Chinese average is only
USD 84/kWh, 44% below North America and 56% below Europe . At the system
level, BNEF’s storage system cost survey (596 samples) shows the Chinese 4-
hour turnkey system averages USD 73/kWh, versus USD 177/kWh in Europe
and USD 219/kWh in the United States — at the same specification, the
Chinese solution costs about one-third of Western brands . Ember’'s
independent estimate (excluding the US and Chinese markets) puts all-in
CAPEX for 4+ hour projects at about USD 125/kWh: roughly USD 75/kWh of
core equipment shipped from China (cabinets + PCS + EMS) and about USD

50/kWh of local installation and grid connection .

On the ground in Chile, industry data place the local integrated delivery cost of
C&l storage at 160-185 USD/kWh (including equipment, logistics, installation,
commissioning and reasonable margins), significantly above the Chinese factory
price — that gap is exactly the profit space of each link in the value chain, and
the local partner’s bargaining chip with the Chinese factory. On the revenue side,
taking a 5-hour mining BESS in the north as an example: arbitrage 95,000—
125,000 USD + capacity 45,000-55,000 USD + diesel substitution 20,000—
35,000 USD, total annual revenue of 160,000-215,000 USD/MW, corresponding
to an IRR of 14-18%; adding carbon credits (Article 6.2 mechanism) can lift it to
16-22% . Central-zone peak-shaving projects (2-hour systems) typically pay

back in 4-6 years, and the period keeps shortening with tariff increases.
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To make the math more concrete, here are simplified estimates for two typical

scenarios (illustrative models, useful for first conversations with customers):

Scenario Central-zone manufacturing Northern mining microgrid

peak shaving

System size 500 kW / 1 MWh (2h) 2 MW / 10 MWh (5h)

Local ~USD 170k—185k (160—-185 ~USD 1.6-1.85 million
delivery cost USD/kWh)

Main Demand charge reduction + Spot arbitrage + capacity
revenue peak-valley spread payment + diesel substitution
Annual USD 35k-50k USD 320k—430k

revenue

(illustrative)

Simple ~4-5 years ~4.5-6 years

payback

Lifecycle 10-15% 14-18% (16—22% with carbon
IRR credits)

On financing, the Chilean market has consolidated three main paths: direct
equipment purchase (customer self-financing or bank loan, suitable for large
customers like miners); financial leasing (local banks and multinational lessors
have opened green equipment lines); Energy Service Agreements (ESA) (a
third party invests in and owns the asset, the customer pays out of bill savings
with zero upfront — the best fit for SMEs and the model that binds the distributor
to long-term revenue). Chinese turnkey factories can usually co-design the ESA
scheme with the local partner, trading equipment price advantages for longer
service contracts. A caveat: the ESA model demands greater capital occupation
and credit management capability from the distributor; it is advisable to scale it

only after completing 2—3 direct-sale projects and building local service credibility.
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3.3 Profit Distribution Along the Value Chain

Taking a 1 MWh C&I system delivered to an end customer in Chile as an
example, the typical value chain is as follows (illustrative model, varying with
scale, terms and negotiation): Chinese factory price ~USD 95,000; sea freight
and insurance ~USD 17,000 (including dangerous goods handling); Chilean
importer margin ~USD 28,000; local EPC installation and grid connection ~USD
40,000; taxes and other ~USD 22,000 — final delivered price ~USD 202,000 (i.e.,
about 200 USD/kWh).

Value distribution waterfall of the C&I supply chain (1 MWh system delivered in Chile)
kusD - illustrative model, varies with scale and negotiation

kusD/MWh
250

5202k

+540k

150 +528k

+517k

100 595k

50

China factory Freight + Importer Local EPC Taxes Final deliverad
EXW price insurance margin installation and other price

Figure 4: Value distribution waterfall of the supply chain

This structure reveals two key facts. First, the equipment itself accounts for
less than half of the final price; the rest of the value is distributed across
logistics, trade, engineering and services — exactly the living space of local

partners, and the reason the “just sell batteries” cooperation model does not go
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far. Second, in the turnkey model, the more links the Chinese factory covers,
the more margin the local partner gives up — but the less risk (technical,
delivery, warranty performance) it bears. For a distributor new to the market,
letting the factory handle design, integration, logistics and commissioning while
focusing on customers and collections is a rational trade of margin for certainty;
as the team matures, it can migrate to the “equipment supply + own installation”
model and take the engineering margin back. This evolutionary path is developed

in detail in Chapter 5.

Chapter 4. Competitive Landscape

4.1 International Players in Chile

Chile’s utility-scale storage market has gathered a group of international giants,
but their battlefield barely overlaps with C&I. Engie Chile is the most aggressive
player: in the first half of 2026 it energized 1.1 GW of renewables + storage
projects simultaneously, including the 116 MW/660 MWh standalone BESS in
Tocopilla (conversion of a former coal plant site, with 240 battery containers and
30 PCS units) and a series of BESS projects such as Los Loros (46 MW), Arica
(30 MW), Kallpa (567 MW, wind-paired) and Lile (140 MW) . Atlas Renewable
Energy commissioned in April 2025 what it billed as Latin America’s first large-
scale standalone storage project, BESS del Desierto (200 MW/800 MWh, 4-hour,
with a 15-year PPA with COPEC-EMOAC), and its Estepa hybrid project secured
USD 510 million in financing . Wartsila partnered with Colbun as early as 2023
on Chile’s first solar-plus-storage projects, known for its GEMS energy
management platform . Zelestra, ContourGlobal, Grenergy and other IPPs are

also advancing large-scale projects .
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The significance of these cases for C&l players is reference only, no further:
the technology routes of the international giants (4—6 hours, grid-forming, coal-
site conversion) define the technology watermark of the Chilean market, but their
cost structure and business model make it impossible for them to descend into
the 100 kW-5 MW commercial and industrial market. The C&l customer needs
standardized cabinet products, fast delivery and close-at-hand service — that is

not the business of the Engies of the world.

4.2 Current State of Chinese Equipment Supply

Chinese brands in fact already dominate Chile’s storage equipment supply: Trina
Storage supplied the 320 MW/932 MWh Elementa 2 systems (grid-forming,
optimized for the extreme Atacama environment) for Atlas’s Copiapé project,
shipping 1.2 GWh in Latin America in 2025 and signing over 2.5 GWh in 2026 ;
Sungrow won BHP’s 960 MWh mining order ; CATL and BYD cells and systems
appear widely across large-scale projects. On BNEF’s bankability ranking, Tesla
and Sungrow share the top two positions among global storage technology

providers .

But see it clearly: these brands focus almost entirely on utility-scale projects
in Chile. Their direct sales teams serve large customers like Engie, Atlas and
BHP; they have neither channels nor interest in C&l orders of 500 kWh-5 MWh.
This creates a structural gap — C&l customers want to buy Chinese price-
performance equipment but cannot find a supplier offering solution design,
integration and commissioning, sea freight and installation supervision in one
package. This gap is exactly the cooperation space between local
distributors and second-tier (but equally turnkey-capable) Chinese
integrators: the long-tail market that leading brands cannot serve is harvested

by the combination of “local channel + Chinese factory.”
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4.3 The Local EPC and Distributor Ecosystem in Chile

Chile’s local renewable engineering ecosystem is anchored by photovoltaic
EPCs: hundreds of small and mid-sized installers have accumulated grid-
connection filing, electrical construction and customer development capabilities in
the Net Billing and PMGD markets, but generally lack storage product lines
and system integration technology. Their procurement pain points are highly
consistent: Western brands (Tesla Powerpack/Megapack, Fluence, Wartsila) are
expensive (177-219 USD/kWh average system prices), with long lead times,
high minimum order quantities and virtually no customization ; while buying
directly from Chinese factories faces three obstacles — lack of design capability,
complex dangerous goods logistics, and unguaranteed after-sales.

In other words, the local ecosystem lacks neither customers nor construction
capability; it lacks a bridge — one that can deliver the Chinese factory’s products
and technical capability to Chilean ground in a form acceptable to local
customers. Whoever builds that bridge first will occupy the commanding heights
of the channel in the C&l blue ocean. Chapter 5 provides the complete

construction blueprint for that bridge.

Chapter 5. Guide to Partnering with Chinese Factories (Core Chapter)
5.1 Profile of the Chinese Factory: What Is Real “Turnkey Engineering
Capability”

Hundreds of Chinese companies in the Chilean market call themselves “storage
suppliers,” but factories with true turnkey capability have clear capability
boundaries. Local partners should redefine the supplier along the following five

dimensions:
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Solution design capability. A genuine turnkey factory can customize designs
based on Chilean input conditions: grid conditions (voltage levels of SEN nodes,
short-circuit capacity, grid-connection technical standards), climate environment
(Atacama desert daytime temperatures of 40°C+ with sharp diurnal swings,
coastal salt-mist corrosion, high humidity and rain in the south), and customer
load curves (peak-shaving strategy simulation based on 15-minute load data).
The test method is direct: send the factory the load data of a real target customer
and see whether it returns within a week a complete concept proposal with
single-line diagram, system configuration, charge/discharge strategy
simulation and revenue estimate. One that returns only a product catalog is

not a turnkey factory.

Product supply capability. The standard configuration should cover: LFP
battery racks (large 300Ah+ cells — per BNEF, DC-side systems with cells above
300Ah cost 50% less than small-cell ones ), battery management system (BMS),
power conversion system (PCS), energy management system (EMS), and
containerized or cabinet integration. The mainstream product form is the
standard 20-foot 3 MWh/5 MWh cabinet (per BNEF, DC cabinets above 4 MWh
are 39% cheaper than 2—4 MWh configurations ), with non-standard
customization capability: 5—-6 hour long-duration systems for mining microgrids,
special voltage/frequency adaptation (some Chilean mine grids run at 50 Hz or
special medium-voltage levels), and C5 corrosion protection with IP65 rating.
Integration and commissioning capability. The essential difference between
turnkey and “selling cabinets” lies in the ex-factory state: a qualified factory
should complete before shipment full system integration, full
charge/discharge testing, and three-way BMS-PCS-EMS communication
commissioning, and provide remote or on-site commissioning support after
arrival. This determines the project’s grid-connection timeline in Chile — a well-
integrated system commissions on site in 1-2 weeks; otherwise it can drag on for

months.
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Sea freight delivery capability. Lithium batteries are Class 9 dangerous goods:
sea freight requires the UN38.3 test summary, MSDS, dangerous goods
declaration and specialized packaging. Factories with Latin American experience
know the operations of routes from major Chinese ports
(Shanghai/Shenzhen/Ningbo) to San Antonio/Valparaiso, with sea transit of
about 30-35 days, and can offer flexible FOB/CIF/DAP terms; some can assist

with Chilean customs documentation.

Local installation support. Leading turnkey factories can provide installation
manuals and remote video supervision, and for major projects dispatch field
engineers (usually with travel costs borne by the customer); some have already
built networks of partner installation teams in Latin America. Negotiations should
make clear: the first order should secure factory engineer presence on site, and
subsequent projects transition to “local team in the lead + remote factory
support.”

Full-chain capability model of a Chinese turnkey factory

Manufacturing Factory integration Sea delivery Local installation

LFP racks « BMS —_— Full integration - FOB / CIF / DAP b ‘Supenvi
PCS + EMS

sion
s Charge/discharge tests UNZ28.3 dangerous goods Remote/on-site commissioning
3/5 MWh cabinets BMS-PCS-EMS comm. Chile customs support Grid connection support:

Turnkey mode: (13 handled by the factory + Supply mode: @3 transfer to the local partner

Figure 6: Full-chain capability model of a Chinese turnkey factory

5.2 Why Partner with a Chinese Turnkey Factory

Cost advantage is the first reason, and it is quantifiable: BNEF data show
Chinese turnkey systems average 73 USD/kWh, versus 177 in Europe and 219
in the United States . Even after adding freight, tariffs (tariff treatment of storage
systems under the China-Chile FTA should be confirmed line by line by HS code)
and local installation, the delivered cost of the Chinese solution is typically 30%—

45% lower than Western brands. For price-sensitive C&l customers, this directly
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determines project viability — the difference between an 8% IRR project and a

15% one is often simply the equipment origin.

Response speed is the second reason. Chinese storage industry overcapacity
(in 2025 China produced about 557 GWh of storage cells, more than double
global installations ) means a buyer’'s market: from solution confirmation to ex-
factory of a standard cabinet usually takes 6—8 weeks, and with sea freight the
equipment arrives within 3 months; Western brands deliver equivalent orders in
16-24 weeks. For C&l projects that must catch tariff policy windows (such as the
PMGD hourly price switch) or customer production schedules, a 10-week lead-

time difference is the difference between winning and losing the deal.

Customization capability is the third reason. Extreme-environment adaptation
for mining microgrids, special electrical configurations, hybrid control with existing
diesel/PV — faced with such non-standard demands, standardized Western
products either decline or quote prohibitive prices, while second-tier Chinese
integrators usually accept deep customization to win the order. Against the
backdrop of overcapacity, Chinese factories treat every overseas C&l order as a

strategic customer.

Full-chain service is the fourth reason, and the most practical value for local
partners: the distributor only needs to focus on customer relationships, local
commercial work, collections and basic after-sales; design, products,
integration, logistics and commissioning all go to the factory. A 5-person
distributor team, backed by a turnkey factory’s back-end, can deliver projects that

previously required a 20-person technical team.

5.3 Choosing the Cooperation Model
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Four mainstream cooperation models cover local players with different resource

Ma=RwelLL
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The logical starting point of model selection is an honest assessment of your
core resource: those with only customer relationships enter via turnkey EPC
and build capability at minimum risk; EPCs with existing electrical installation and
grid-connection experience go straight to equipment supply and keep the
engineering margin; those with channels, capital and brand ambition can build a
regional brand asset with OEM in 2-3 years; engineering firms holding mining or
large commercial accounts can use joint bidding to leverage the factory’s

credentials and capacity into projects far beyond their own scale.

In practice, most successful paths are combined evolution: year one turnkey
EPC (learn), year two equipment supply (earn), year three add OEM (build the
brand). When negotiating with the Chinese factory, the model upgrade path

should be written into the framework agreement — for example, agreeing that
reaching a certain annual purchase volume automatically unlocks better OEM

terms.

Decision tree: how to choose the cooperation model

Only customer relationships Turnkey EPC
no technical capacity factory takes the lion's share - lowest risk

Installation team Equipment supply + remate support
grid-connection experience highest margin " you bear install risk

What is your
core resolirce?

Want own brand OEM | white [abe B
with channels and capital brand premium yours - factory earns manufacturing

Large-client projects Joint bidding

need bidding capability profit sharing - risk sharing

Figure 5: Decision tree for cooperation models
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5.4 A Practical Checklist for Screening and Evaluating Chinese Factories
Due diligence on candidate factories should cover six dimensions, each with

documentary evidence:

Technical capability: require the target solution’s single-line diagram (SLD), bill
of materials (BOM), thermal simulation report and charge/discharge efficiency
curves. A factory able to deliver these three documents has a basically complete

R&D system; one that can only offer a brochure is eliminated outright.

Project experience: require overseas C&l project cases (preferably in Latin
America or markets with equivalent grid conditions) — project photos,
commissioning reports and customer contacts (for independent verification).
Beware of suppliers dressing up large utility-scale projects as C&l experience:

the engineering logic of the two is completely different.

Warranty terms: cell/battery system warranty should be 25 years (leading
factories can already offer 10), overall system warranty 2-5 years, with a written
commitment on spare parts supply period (key parts available for 10 years). The
warranty must specify the capacity retention commitment (e.g., 280% SOH at

end of year 5) and the degradation curve.

Communication protocols: the BMS must support Modbus TCP/RTU and
CAN, and at the EMS level IEC 61850 and open API — these are the passports
for Chilean grid connection, third-party SCADA integration and future VPP
aggregation. A system with closed protocols welds shut the customer’s gateway

to future revenues.

Environmental adaptability: for the Atacama scenario, require IP65 protection,
C5 corrosion rating, and -20°C to +50°C operating temperature range, with

liquid-cooled systems preferred (air cooling controls cell temperature differential
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poorly in high-heat environments and accelerates degradation); for the humid
south, confirm cabinet dehumidification and anti-condensation heating design.
Commercial terms: first-order MOQ should be kept at 1-2 cabinets (500 kWh—
1 MWh) as a trial — a factory that refuses small trial orders is not worth a long-
term partnership; payment terms prefer T/T (30% deposit + 70% before shipment)
or sight L/C, with credit terms negotiated only after 2—3 trial orders; require the
factory to have export credit insurance capability (Sinosure) to reduce deposit

risk.

5.5 Key Negotiation Points

Price structure should be broken down term by term: EXW (ex works) is the
lowest price but the buyer bears all logistics risk; FOB (port of shipment) is the
mainstream choice, with the factory handling domestic transport and export
customs; CIF San Antonio/Valparaiso includes freight and insurance; DAP
(delivered at place) has the factory assuming the most but embedding a risk
premium in the quote. For a 1 MWh system, the spread between EXW and DAP
Santiago is typically 15%—-25%; the local partner should choose based on its
logistics capability — those with established forwarders choose FOB, newcomers
choose CIF/DAP.

Logistics and delivery: sea transit is about 30-35 days (major Chinese port —
San Antonio); lithium batteries are declared as Class 9 dangerous goods,
requiring the UN38.3 summary, MSDS and dangerous goods packaging
certificate; Chilean customs clearance requires invoice, packing list, certificate of
origin (for the China-Chile FTA preferential tariff) and SEC-related technical
documents. In negotiation, define delay penalty clauses (e.g., 1% of contract
value per week of delay) and the division of responsibility for transit damage.
Installation and commissioning: clarify whether the factory sends engineers on

site, the duration of stay, and who bears the costs (usually travel plus daily
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allowance borne by the customer). It is advisable to require on-site support for
the first order and to make “completion of commissioning and grid connection” a
payment milestone in the contract — binding the factory’s interest to project

Success.

After-sales division: cut clearly between remote and on-site responsibility —
remote diagnosis, software updates and strategy optimization are the factory’s
job (require 7x24 response and a solution within 48 hours); on-site inspection
and hardware replacement are the local partner’s job (with factory training and
spare parts). On spare parts inventory, the local partner should stock critical
parts in Santiago: PCS power modules, BMS control boards, fuses and
contactors — a single failed PCS module without a spare means 30 days of

downtime waiting for sea freight.

Exit mechanism: inventory handling in case of cooperation failure (does the
factory buy back unsold stock?), brand authorization recovery, and continuity of
warranty obligations for live projects should all be agreed in advance in the
framework agreement. The best time to negotiate the exit mechanism is the

honeymoon period of the partnership.

5.6 Common Pitfalls and How to Avoid Them

Pitfall 1: looking only at price, not at warranty and after-sales
responsiveness. A factory quoting 10% cheaper but offering only 3-year cell
warranty and after-sales response in “weeks” ends up costing more over the
lifecycle. Fix: compare on LCOS (levelized cost of storage) rather than initial
purchase price — BNEF and Ember both offer public methodologies; the LCOS
of 4-hour systems is already in the 65—-78 USD/MWh range .
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Pitfall 2: ignoring communication protocol compatibility. The market has
“assembled cabinets” with BMS and PCS from different suppliers and no deep
factory integration, which fail to commission on arrival while the parties blame
each other. Fix: require the factory integration test report (with the
communication point list) and make “passing the communication commissioning

test” a condition of factory acceptance.

Pitfall 3: not agreeing on spare parts supply periods. Waiting 3 months for a
part after a failure means production losses for the C&l customer and
reputational bankruptcy for the distributor. Fix: write into the contract the local
critical spare parts list, replenishment period (recommended <45 days) and

penalties for breach.

Pitfall 4: trusting “turnkey” promises without effective on-site supervision.
Some factories promise full support during sales and substitute remote video
after signing, causing grid-connection delays and customer claims. Fix: hard-bind
engineer on-site days, commissioning milestones and payment milestones, and
verify the factory’s real performance on the first order before scaling the

partnership.

Chapter 6. Action Roadmap for Distributors and Engineering Firms

6.1 Phase 1 (0—3 months): Validation and Exploration

The goal of this phase is to select a qualified factory partner at minimum cost.
Concrete actions: through SNEC (the Shanghai storage expo), Intersolar Europe,
the Canton Fair or direct contact via LinkedIn/official websites, preselect 5-8
Chinese factories with turnkey capability; apply the Section 5.4 checklist in a first-

round filter (request SLD, BOM, overseas cases) to narrow to 2—-3 candidates;
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then take the load data of a real target customer (a mining supplier, a shopping
mall, a food processing plant) and ask each candidate for a concept proposal —
this step costs almost nothing yet simultaneously tests design professionalism,
response speed and quote competitiveness. The quality of the proposal received
(whether the charge/discharge strategy is designed around the load curve,
whether the revenue estimate is conservative and reasonable, whether the quote
is clearly itemized) predicts the future of the partnership far better than the price

itself.

6.2 Phase 2 (3—6 months): Pilot Order and Break-in

With one primary factory selected (keeping one as backup), sign the first order:
1-2 standard cabinets, 500 kWh-1 MWHh, ideally tied to a real customer project.
Follow every link closely — solution design — production — factory testing —

sea freight — customs clearance — installation — commissioning — grid
connection — verifying whether the clauses negotiated in Section 5.5 are
honored: was delivery on time, was factory integration sufficient, did on-site
support arrive, does after-sales respond to standard? The local partner should
assign 1-2 engineers to participate in the entire installation and commissioning
process, sedimenting first-hand experience into its own technical capability. On
the first order, it is better to sacrifice margin than to risk the delivery — it is the

reference project and trust credential for all subsequent customers.

6.3 Phase 3 (6—18 months): Building Long-Term Cooperation

Once the pilot order is validated, cooperation enters the institutionalization phase:
sign an annual framework agreement with the factory (tiered pricing, annual
purchase volumes, regional exclusivity clauses — depending on pilot-order
performance, decide whether to negotiate exclusive agency for Chile); establish

a local spare parts warehouse in Santiago (PCS modules, BMS boards,
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consumables) to compress after-sales response from “months” to “days”;
systematically train the local installation team, gradually replacing Chinese
engineers’ field functions with local engineers and keeping installation margin
and after-sales revenue in-house. By month 18, a mature local partner should
have: independent solution design capability (the factory only reviews),
autonomous installation delivery capability, and a stable supply and pricing
system locked in by the framework agreement — at which point it can upgrade

along the Section 5.3 path toward equipment supply or OEM.

Two easily overlooked but enormously valuable things belong to this phase. The
first is capitalizing the reference project: package the first project as a
complete case (Spanish-language project handbook, monthly operating data
reports, customer testimonial video) — it is the most powerful master key to the
doors of mining and large commercial accounts; Chilean business culture relies
heavily on trusted referrals and site visits, and one visitable operating project
beats a hundred pages of brochures. The second is productizing service
revenue: package remote monitoring, annual maintenance and battery health
assessment as annual service contracts (typically 3%—5% of system value per
year) — this revenue carries a much higher gross margin than equipment sales

and is the profit stabilizer in a cycle of declining equipment prices.

Three-phase action roadmap for distributors/EPCs (0-18 months)

Phase 3: long-term cooperation

Phase 2: pilot order - Pilot arder 1-2 cabinets

Phase 1: validation F Factory selection + proposals « concept

6 b 12 15 18

Month

Figure 7: Action roadmap
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6.4 Key Resource List

Industry associations: ACERA (Chilean Renewable Energy and Storage
Association) — the central gateway to market data, policy dynamics and
networks; GIE (Independent Generators’ Association) — the front line of PMGD
policy advocacy; ACEN (energy traders’ association) — free-market customer
dynamics. Key exhibitions: Expo Solar Chile (Santiago), Intersolar South
America (S&o Paulo, August 25-27, 2026), the StorageLATAM conference series
(Santiago storage summit, October 27, 2026) . Government information
sources: CNE (National Energy Commission — tenders and tariff decrees), SEC
(Superintendency of Electricity and Fuels — Net Billing statistics and technical
standards), SEIA (Environmental Assessment System — a leading indicator of
the project pipeline). Channels to reach Chinese factories: the SNEC
Shanghai storage expo (every June, the world’s largest storage trade show),
Intersolar Europe (Munich), the Canton Fair, and direct outreach via LinkedIn and
factory websites — for export-qualified factories, an inquiry email in
Spanish/English with real project information typically gets a response within 48

hours.

Chapter 7. Risk Warnings

Policy change risk: the DS 88/DS 125 amendments were withdrawn for review
by the new government in March 2026; although industry consensus holds that
the pro-storage direction will not change, the timetable carries uncertainty ; the
PMGD hourly price reform may alter the revenue structure of existing projects,

and the repricing rules triggered by retrofitting require case-by-case evaluation .
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Exchange rate risk: the Chilean peso’s volatility against the US dollar
persistently exceeds the Latin American average; C&l projects earn in pesos and
buy equipment in dollars — coverage via dollar-denominated contracts or
financial hedging is recommended. Freight and cargo damage risk: dangerous
goods shipping space volatility, port congestion and transit damage (lithium
batteries are sensitive to vibration and temperature) should be covered by

insurance and contract clauses.

Chinese factory performance risk: against the backdrop of overcapacity, some
small and mid-sized factories grab orders at low prices and then deliver less than
promised, or even exit the business — overcapacity is a buyer’s dividend but
also accelerates supplier turnover; choosing factories with more than 5 years of

operating history and overseas delivery records is the basic line of defense.

Grid-connection standard change risk: Chilean grid-connection technical
standards (NTSyCS and others) are continuously updated, and protection
settings and communication requirements for C&l projects may tighten;
equipment selection should preserve software upgrade headroom. Finally, a
reiteration: this report does not constitute investment advice; all project decisions

should be based on independent due diligence and professional advisory.
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Appendix: Key Data Dashboard and Mind Map

Key data dashboard: Chile C&I storage market

1.5GW 9 GW 2,835 GWh $78/MWh

Storage operating 2025 2027 forecast (ACERA) 2026/01 supply tender 4h storage LCOS (BNEF)
Application mix (% illustrative) C&I vs utility-scale growth (index, 2023=100)
400
@
ining microgrids 42%
300
C&l peak shaving 26% L
Solar + storage 18% 200 L L
[
M ]
Backup 9% .
100 L]
Others 5%
0
0% 10% 20% 30% 40% 50% 2023 2024 2025 2026E 2027E

W share by application —8- Cad storage —@ Utility-scale

Figure 9: Key data dashboard of the Chilean C&l storage market

34


http://www.marwelless.com

C~solar

MARWELL

M www.marwelless.com

Heatmap of spot peak-valley spreads by region in Chile (illustrative)

USD/MWh + High-irradiation northern regions show notably wider spreads than the center-south

Los Lagos 78 62 8 67

La Araucania 80 64 80 70

Biobio 82 6 94 73

O'Higgins B84 68 ‘ 6

santiago 88 72 8

Valparaiso 96 78 86

Summer Summer Winter Winter
weekday weekend weekday weekend

Figure 3: Heatmap of regional peak-valley spreads in Chile
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