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Executive Summary

New EU storage installed EU cumulative installs EU BESS investment 2025 Digital Battery Passport
2025 (+48%) pass the mark mandatory

Repair or replace? Component-level repair costs 10-30% of replacement, while a structural gap in
European after-sales lets "dead equipment" pile up in channel warehouses — repair capability is a
margin-structure question, not a service-attitude question.

The Chinese "no O&M, no warranty" playbook fails in Europe: owners don't get it, revenue
mechanisms are missing, enforcement is impossible. The way through is warranty tiers, TCO arithmetic
and bankability.

Sequencing beats model: local partner subcontracting — certified network — revenue-proven joint
operations. Your own entity is a product of scale, not a starting point.

The after-sales gap is the market: local presence, same/next-day response, compliant labor, auditable
records are now the default expectation — whoever fills the red cells green takes the market.

Compliance is a timetable, not a slogan: carbon-footprint declaration is already due (2026-02); the
battery passport becomes mandatory 2027-02 — one code per battery, BMS as primary data source,
repair records inside the passport.

An 18-24 month competitive window: what Tier-1s built with hundreds of people over 3-5 years,
second-tier manufacturers can "rent" through certified local partner networks at 1/50 of the cost.

Bankability is the most underrated weapon: put local delivery commitments into the financing due-
diligence pack, and after-sales turns from a cost line into an asset that lowers the cost of debt.




Foreword

Foreword

Every Chinese BESS manufacturer selling into Europe eventually gets the same phone call: an alarm on
site, an anxious owner, and one question — how fast can you be here?

Over the past three years, Chinese storage products have crossed the threshold from "present" to
"prevalent" in Europe — 36 GWh of new battery storage was installed across the continent in 2025, up 48%
year on year, pushing cumulative capacity past 100 GWh for the first time (SolarPower Europe, 2026). The
equipment has arrived; the consequences have followed: who repairs a failure, how fast, where are the
spares, and where do dead batteries go?

This guide answers three questions, in ascending order of consequence:

1. Repair: on a European site, when a storage system fails, how does the math of "repair" versus
"replace" actually work? Why is Europe full of "dead equipment" nobody can fix — and why is cell-level
field repair almost impossible to buy?

2. Compliance: between 2026 and 2027, what does the EU actually require of storage products, when,
and what must you do about it?

3. Delivery: of the three European after-sales models — fly-in support, your own entity, or a local partner
— how do cost, speed and risk truly compare? And what do the individual European markets look like
from an after-sales perspective?

Every regulatory milestone in this guide carries its instrument number and effective date (CELEX:
32023R1542, 32022R2555, 32023R2854); market data is sourced (SolarPower Europe, EASE/LCP Delta,
IRENA, the JRC European energy storage inventory). Cases come in two kinds: projects already in the
public domain, cited as such, and composite examples built from multiple real scenarios with details
anonymised, marked accordingly. For individual cases, please refer to official texts and professional
advisers.
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1.1 Start with primary-school arithmetic

1.1 Start with primary-school arithmetic

Take a 215 kWh C&I storage cabinet with a failing battery module. Two roads lie ahead:

Option Direct cost Time Hidden cost
Replace: ship a new Spare-part price (@ Days (when The removed "pending-repair" unit
unit or module from  substantial share of system forward goes back to the warehouse to pile up

the forward sales
warehouse

Repair: on-site cell-
level repair

value) + capital tied up in
forward stock + on-site swap
labour

Diagnostic labour + a handful
of components or cells +
testing

stock exists)

1-3 days

— or is handed to a service provider
to be repaired "slowly", which usually
means never

Near zero; the asset returns to service
where it stands

Full unit/module replacement

Direct cost comparison (replacement = 100)

.

Component-level repair --

40

Figure 1 Repair vs replace: direct cost comparison
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Rule of thumb: component-level repair typically costs one-tenth to one-third of a full unit or module
replacement. The biggest difference is rarely the part itself — it is time and compliance. A C&I project down
for six weeks loses the owner more in foregone savings and trust than the module is worth.

So why is "replace" still Europe's default? Because the capability to "repair" is desperately scarce.



1.2 The forward-stock swap: hiding "slow" inside a warehouse

1.2 The forward-stock swap: hiding "slow" inside a warehouse

First, a popular misconception needs correcting: Chinese manufacturers in Europe no longer ship
replacements from China. Most now operate forward sales warehouses on the continent — when
equipment fails, a new unit or module ships from forward stock and the site is back in days. Inventory has
masked the response-time problem, but the problem has not disappeared; it has moved. The
removed units travel back to a warehouse to accumulate, or are handed to a service provider to be
repaired "at leisure" — a leisure that tends to be permanent. Forward stock solved "will the owner wait",
but created "who pays for the pile-up": every pending-repair unit is frozen spare-part capital and an
unsettled warranty obligation.



1.3 The structural fault line in European after-sales

1.3 The structural fault line in European after-sales

Look at the supply side of repair, and Europe's after-sales market shows three layers, none of which
reaches "repair":

* Layer one: manufacturer remote support. Technical teams in Shenzhen or Shanghai can read data
and give guidance, but cannot reach the site. Visas, time zones and language — three compounding
filters.

* Layer two: local electricians and installers. They can install, swap and run routine inspections, but
the vast majority have no power-electronics or electrochemistry repair training — there is little they
can do once a module is open, and opening it already touches the warranty boundary.

* Layer three: return-to-factory repair. Shipping modules or entire systems back to China or an Asian
repair centre. Freight, time, ADR dangerous-goods compliance and carbon footprint stack up so heavily
that most equipment never makes the journey. It simply dies in the warehouse.

Beyond these three layers there is almost no fourth: a European field team with HV credentials,
manufacturer training, and the ability to perform power-electronics and cell-level diagnosis and
repair. That is the fault line — and the reason inverters and battery modules keep piling higher in
distributors' warehouses across Europe. Every dead unit is a frozen asset, an undeliverable warranty
promise, and a landmine buried in a customer relationship.

The structural fault line in European after-sales

Layer 1 — Manufacturer remote support

Can see data, can advise, cannot reach the site

Layer 2 — Local electricians & installers

Install, swap, inspect — no repair training

Layer 3 — Return-to-factory repair

Freight + time + ADR + carbon — most units never make it

Layer 4 (the fault line)

European field teams with HV certification, OEM training, and power-electronics & cell-level repair capability

Source: BessRe market observation (2026)
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1.4 The three technical thresholds of repair

1.4 The three technical thresholds of repair

Why is repairing so much harder than installing? Because field repair must clear three thresholds at once:

Threshold one: credentials and compliance. In Belgium and most European countries, working on
energised storage systems requires high-voltage authorisation (BA4/BA5 in Belgium), workplace safety
certification (VCA), and ADR dangerous-goods logistics credentials for battery and module transport.
Without all three, even opening the cabinet door is a violation.

Threshold two: diagnostic capability. Most storage failures are not "broken, therefore replace": a BMS
communications failure may be a CAN termination resistor or a firmware freeze; a module voltage-spread
alarm may be cell degradation, a sampling harness or a balancing circuit; a PCS alarm may be a grid-side
disturbance rather than an equipment fault. Misdiagnosis means paying "replace" money for something
that could have been repaired. Real diagnosis requires thermography (ITC level), insulation and HV testing,
manufacturer-grade diagnostic software and, above all, eyes that have seen enough failures.

Threshold three: cell-level work. Replacing individual cells inside a module and re-balancing it is the
apex of the repair pyramid: it demands cell-level disassembly in controlled conditions, welding or
connection restoration, and re-balancing with burn-in verification. Done well, repair costs fall to 10-20% of
replacement; done badly, a faulty module becomes a safety hazard.

11



1.5 The compliance spillover value of repair

1.5 The compliance spillover value of repair

The EU Battery Regulation (EU 2023/1542) turns repair from a money-saving option into a compliance
asset:

® The Regulation explicitly encourages reuse, remanufacturing and lifetime extension through repair,
and requires manufacturers to provide repair information and spare-part support;

* Batteries with replaced cells or modules, or second-life batteries placed on the market again,
count as a new "placing on the market", triggering fresh conformity assessment — repair systems
and compliance records must be designed as one;

® Waste batteries fall under extended producer responsibility (EPR); the "can't fix, then bin" pathway gets
steadily more expensive in the post-2026 regulatory climate.

In short: in Europe, repair is not only economics — it is also compliance.

12



1.6 Three corollaries for manufacturers

1.6 Three corollaries for manufacturers

1. Repair capability is a gross-margin question, not a customer-service attitude. A manufacturer that
can repair can run warranty costs an order of magnitude below a replace-only competitor. That is
pricing room and bidding nerve.

2.Dead equipment is negative equity in channel relationships. Every dead unit in a distributor's
warehouse erodes their confidence in your brand. Clearing the pile consolidates the channel better
than any rebate programme.

3. Repair data is free R&D for your next product. Failure-mode libraries, cell degradation curves, field
environmental stress — none of this is available to those who never leave the lab.

13



Chapter 2 — The Chinese Playbook, Lost in Translation: 0&M Has Not Started School in Europe

Chapter 2 — The Chinese Playbook, Lost in Translation: O&M
Has Not Started School in Europe
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2.1 The Chinese model: no O&M, no warranty

2.1 The Chinese model: no 0&M, no warranty

China's storage industry has settled into a mature convention: system warranty is bundled with an O&M
contract. Integrators tell owners plainly — if you buy my equipment, you buy my 0&M; without an O&M
contract, the key warranty commitments (availability, degradation, response time) do not apply.

This works in China thanks to three kinds of soil:

* Manufacturers hold the warranty narrative: owners accept that storage is a technology-dense asset
and that O&M is a precondition of warranty;

* Service-network density: integrators maintain provincial service points, diluting O&M costs at scale;

* A clear revenue logic: 0&M fees are tied directly to availability assessment, and owners can do the
math.

15



2.2 European reality: four reasons C&l O&M penetration is near zero

2.2 European reality: four reasons C&l O&M penetration is near
zero

Transplant the same playbook to Europe and it hits a soft wall. Penetration of O&M contracts in European
C&l storage remains extremely low — most projects enter a "the owner watches it themselves" state
immediately after delivery. The causes are structural:

1. Owners don't know. European C&I owners — factories, logistics centres, farmers — buy storage to cut

16

power bills, not to operate power plants. Most have no idea storage needs active maintenance; they
expect it to behave like a refrigerator: plug it in and forget it. EASE and LCP Delta's research on
European residential and C&l storage repeatedly notes that C&l storage in Europe is still primarily a
cost-saving tool, far from being a market-operating asset (LCP Delta / EASE, 2025).

. The revenue mechanism is missing. Market rules in most European countries do not allow — or do

not encourage — C&I participation in grid services (Italy even bars behind-the-meter storage from
exporting to the grid), so the "O&M earns more" story cannot be told, and owners will not pay an
annual fee merely to "keep it running".

. Manufacturers cannot mandate. In Europe, writing "no O&M contract, no warranty" into your terms

will frighten off distributors first — they will tell you it kills every deal. Warranty in European consumer
and commercial law carries statutory flavour, and the enforceability of bundling clauses is doubtful.

. Fragmented project shape. European C&I projects are "small and scattered" — 100 kWh to 5 MWh

(EASE/LCP Delta, 2025). No single project can support on-site O&M staff, and there is no provincial
service network, as in China, to dilute the cost.



2.3 The way through: translate O&M into three sentences owners understand

2.3 The way through: translate O&M into three sentences
owners understand

"No O&M, no warranty" cannot be translated literally, but the value of O&M can be rebuilt. Our advice:
productise O&M into three sentences.

Sentence one: tier the warranty, don't bundle it. Basic warranty = responsive after-sales (someone
repairs failures); full warranty = includes an annual O&M plan (inspections, thermography, firmware, health
reports), with full warranty commitments (availability, degradation) effective only under the full tier. This is
not wordplay — it turns compulsion into choice, and writes the tier difference into the price.

Sentence two: count TCO, not the annual fee. European owners don't understand "O&M fees", but they
understand total cost of ownership. A one-page account: by year three, an unmaintained project typically
shows availability decline and outage losses several times the annual O&M fee. Owners won't pay for
"service" — they will pay to "lose less money".

Sentence three: let the bank argue for you. In utility-scale financing due diligence, the lender's technical
adviser always examines long-term O&M arrangements — projects without a credible O&M plan pay more
for debt and get less leverage. For C&l owners the same sentence becomes: assets with O&M records are
worth more when you sell, refinance or insure them. Bankability is the sharpest — and most underused
— weapon Chinese manufacturers have for selling O&M in Europe.

17



2.4 The minimum viable O&M contract for Europe

2.4 The minimum viable O&M contract for Europe

For markets that cannot yet absorb a full-scope O&M contract, we recommend a "light O&M" starter
package that has proven penetration-friendly:

® 1-2 on-site inspections per year (thermography + insulation testing + torque checks + fire-safety
check);

® Remote monitoring with a quarterly health report (BMS-aligned — conveniently paving the road to the
2027 battery passport);

® Firmware and parameter optimisation (coordinated with manufacturer remote support);

® Defined response times and spare-part terms.

Price anchor: 3-6% of the owner's annual power-bill savings. Below that line the owner feels no pain;
above it, signing rates fall off a cliff.

18



Chapter 3 — The Capability Circle and Its Edge: Six Field Cases

Chapter 3 — The Capability Circle and Its Edge: Six Field Cases

After-sales capability is never the sentence "we can do it" — it is a set of radii drawn clearly and edges
stated honestly. Cases below are marked: [public project] for engagements already public, and
[composite case] for examples built from multiple real scenarios with details anonymised.

19



3.1 The 4-hour circle (Belgium - Netherlands)

3.1 The 4-hour circle (Belgium < Netherlands)

Case 1 [public project] — C&l storage commissioning and SAT support (Belgium). Field commissioning
for a leading Chinese manufacturer's C&l storage projects: grid-code compliance testing, SAT support and
punch-list closure. The manufacturer's technical procedures come down remotely from China HQ; the
Belgian field team executes them and returns structured commissioning reports. When headquarters
arrives at work in the morning, the signed-off report from the previous European working day is already in
their inbox.

Case 2 [composite case] — Same-day closure of a BMS communications failure (Brussels outskirts). A
215 kWh C&l storage cabinet from a Chinese integrator, at a logistics centre: BMS master-slave
communications down, system offline. Alarm at 09:00, engineers on site by 13:00. Thermography cleared
the power circuit; the team isolated the communications link and traced the fault to a failed CAN
termination resistor — replaced it, reloaded parameters, ran full-cycle verification, and restored grid
connection before 18:00. The owner received a bilingual CN/EN fault report that day (symptom, root cause,
action, prevention). Handled as "replace": wait for a spare cabinet or module to arrive — downtime
measured in weeks.

20



3.2 The 8-hour circle (Northern France + Western Germany)

3.2 The 8-hour circle (Northern France + Western Germany)

Case 3 [public project] — Storage after-sales and RMA (Belgium and neighbouring countries). After-
sales service and RMA handling for a leading Chinese manufacturer's storage equipment through a
European distribution channel: fault triage, spare-part replacement, reverse logistics of returned units. The
channel partner keeps the sales and owner relationship; certified teams deliver the field technology and
repair. The manufacturer gets a single interface, a uniform report format and an auditable response record.

Case 4 [composite case] — Cell-level intervention on a module voltage-spread alarm (Northern
France). A 5 MWh C&l project with a persistent module voltage-spread alarm, remotely diagnosed as
suspected cell degradation. Engineers arrived the next day for cell-level testing: three cells confirmed
beyond degradation limits, replaced, and the whole module re-balanced and burn-in verified. Direct cost
was about 20% of a module replacement; the site was down for two days. The owner subsequently wrote
"cell-level repair capability" into the special terms of the warranty renewal with that integrator.

21



3.3 The 24-48-hour continental circle

3.3 The 24-48-hour continental circle

Case 5 [composite case] — Annual thermographic inspection and firmware upgrade (Spain). Annual
inspection of a 100 MWh utility-scale storage plant: within 48 hours, a two-person team completed a full-
site thermography scan, insulation and grounding tests, fire-system interlock checks, and a fleet-wide
firmware upgrade per the manufacturer's procedure. The inspection report fed directly into the
manufacturer's global warranty archive — for the manufacturer, this is the cheapest way to turn an
"invisible overseas asset" into an "auditable asset", and it lays the data foundation for the battery passport
and NIS2 supply-chain reviews.

22



3.4 The edge: a case that deserved a "no

3.4 The edge: a case that deserved a ""'no"

Case 6 [composite case] — A Nordic 4h SLA request (declined and referred). A Nordic project owner
demanded a 4-hour on-site SLA. The site sits outside our committed circle: reachable next day by direct
flight, but not in four hours. We said so honestly, declined the contract and referred a trusted local
provider. Three months later, the same owner handed us three projects in the Benelux. Credibility in
after-sales is not built by daring to promise everything — it is built by delivering every sentence you
do promise. The edge of the capability circle is not a weakness; it is the most honest line on the quotation.
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Chapter 4 — The Compliance Map 2026-2027
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4.1 Key dates at a glance

4.1 Key dates at a glance

Date Obligation Scope Instrument

In force  GPSR General Product Safety Regulation Consumer storage  (EU)2023/988
(2024-12-13) products

In force  Waste-battery management duties (EPR) All batteries (EU) 2023/1542

(2025-08-18)

In force Data Act: access to connected-product Connected products  (EU) 2023/2854
(2025-09-12) data (incl. BMS/EMS)
2026-02-18 Carbon Footprint Declaration (CFD) for Storage batteries (EU) 2023/1542

industrial batteries (>2 kWh)

2026-08-18 Extended labelling: capacity, chemistry, All batteries (EU) 2023/1542
expected life, recycling marks

2026-09-12 Data Act design duty: data accessible by Connected products  (EU) 2023/2854
default in new products placed thereafter

2027-02-18 Digital battery passport mandatory (QR, Industrial >2 kWh, EV, (EU) 2023/1542

one passport per battery) LMT Art. 77
2027-08-18 Supply-chain due diligence (cobalt, lithium, Operators with turnover (EU)2023/1542
nickel, natural graphite) = €40M
2028-08-18 Recycled-content declaration duty Industrial >2 kWh etc. (EU) 2023/1542
2031-08-18 Minimum recycled content: Co 16%, Li 6%, Same (EU) 2023/1542

Ni 6%, Pb 85%

Note: the Commission's Omnibus IV package proposes raising the due-diligence exemption threshold from
€40M to €150M; not yet adopted at the time of writing. All dates per EUR-Lex texts and subsequent
delegated acts.
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4.2 The EU Battery Regulation (EU 2023/1542): five things you actually have to do

4.2 The EU Battery Regulation (EU 2023/1542): five things you
actually have to do

The single most important regulation for the storage industry in the next three years. It applies directly in
all member states and covers the full battery life cycle. For storage manufacturers (industrial batteries >2
kWh), in chronological order:

(@ Carbon Footprint Declaration (CFD) — already due 2026-02-18. Every battery model, at every
production site, needs a carbon footprint declaration (kg CO.e/kWh) calculated under the prescribed
methodology (the (EU) 2024/1866 series of delegated acts). This duty is already live — products entering
the EU after February 2026 without a CFD are, in principle, not legally placeable. Action: start the LCA
project now; the data is scattered across cell suppliers, BMS and factory energy systems, and collection
takes months.

@ Extended labelling — 2026-08-18. Batteries and equipment must carry manufacturer, chemistry,
weight, capacity, production information and separate-collection marks.

(3 Digital battery passport — 2027-02-18. Every industrial battery (>2 kWh) gets a passport, QR-
accessible, with roughly one hundred data fields (Annex XlIl): manufacturer information, carbon footprint
and class, supply-chain due diligence, material composition, recycled content, state of health (SOH). Three
details to prepare now:

® One passport per battery — a passport per model is non-compliant; the BMS is the passport's primary
data source (SOH, cycle count, temperature history), so BMS data fields must be aligned today;

* Tiered data access: the public, repair/recycling operators and market-surveillance authorities see
different content — your repair provider must be able to read the repair-relevant fields. After-sales
digitalisation is no longer optional;

e Direct link to repair: batteries with replaced cells or modules, or second-life batteries re-placed on the
market, count as a new placing on the market and trigger fresh conformity assessment. Repair records,
replaced-part traceability and burn-in data must become updatable passport content.

@ Supply-chain due diligence — 2027-08-18. Establish and document a due-diligence policy for cobalt,
lithium, nickel and natural graphite. Exemption below €40M turnover (note the Omnibus IV proposal to
raise it to €150M — prepare against €40M until adopted).

® Recycling and recycled content — ongoing. Extended producer responsibility (EPR): register as
producer in each placing country and set up collection arrangements. Lithium recovery-rate targets: 50%
by 2027, 80% by 2031. Your after-sales repair and spare-parts system now sits squarely inside the
regulatory field of vision — "can't fix, then bin" only gets more expensive from here.
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4.3 NIS2: what owners will ask of you

4.3 NIS2: what owners will ask of you

The NIS2 Directive (EU 2022/2555) passed its member-state transposition deadline in October 2024, and
the energy sector is on its critical-sectors list. The impact on storage manufacturers is indirect but real:
owners (energy companies within NIS2 scope) must manage supply-chain cyber risk, and they will write
requirements into your contracts — remote-access audit, vulnerability-notification timelines, security-
update commitments, log retention. Prepare: a security architecture note for remote access (zero
trust/VPN/2FA), a vulnerability-response SLA, and a software bill of materials (SBOM). These documents
will be requested at pre-sales stage.
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4.4 The Data Act: three changes for BMS/EMS data

4.4 The Data Act: three changes for BMS/EMS data

The Data Act (EU 2023/2854) has applied in full since 2025-09-12:
1. Data access: users (owners) have the right to obtain product-generated data free of charge and in
machine-readable form (Art. 4), and to ask you to share it with third parties (Art. 5).

2. Design duty: connected products placed on the market after 2026-09-12 must make data accessible
"by default" (Art. 3) — a new market-access condition.

3. EU legal representative: non-EU entities must designate a legal representative in a member state (Art.
37). Micro and small enterprises are exempt (Art. 7); mid-size and larger manufacturers are not.
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4.5 Three commonly missed weak spots

4.5 Three commonly missed weak spots

WEEE/battery recycling in practice: registration is not the finish line — owners and regulators will ask
"where do dead batteries go". You need an ADR-compliant reverse-logistics and recycling pathway.

Visa compliance: sending engineers to do field work on tourist or business visas is a violation in
Belgium and elsewhere. Training plus short-term technical support has compliant routes; a standing
"fly-in after-sales" model does not.

Insurance: whether your product-liability and professional-indemnity cover extends to field work —
this will be asked in pre-sales due diligence.
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Chapter 5 — European Markets: After-Sales Status, Client Needs,
Trends
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5.1 The big picture: installations sprint, after-sales lags

5.1 The big picture: installations sprint, after-sales lags

2025 was a turning point for European storage (SolarPower Europe, European Battery Market Outlook
2026-2030, June 2026):

Europe added 36 GWh (+48% YoY), pushing cumulative capacity past 100 GWh for the first time; the
EU-27 added 27.1 GWh (+45%) for 77.3 GWh cumulative;

Utility-scale became the largest segment for the first time: 19 GWh added — nearly double 2024's
9.7 GWh — over half of all installations;

C&l took off: 4.7 GWh added (+77%), a record 13% share; forecast to grow another 26% to 5.9 GWh in
2026;

Residential: 12.3 GWh added in Europe (+3%), but still declining inside the EU (-7%);
Total European BESS investment in 2025: €17 billion (+20%);

Top five markets: Germany 6.6 GWh, UK 5.2 GWh (+64%), Italy 5.0 GWh (-18%), Ukraine 2.9 GWh,
Bulgaria 2.7 GWh (fastest growth);

Forecast: over 50 GWh in 2026, ~138 GWh/yr by 2030, cumulative ~580 GWh.

Set against one more number: of 307 GWh installed globally in 2025, China accounted for 173 GWh (56%),
Europe for about 32 GWh (11%) (IRENA, 2026). Europe's installation curve has caught up — the supply of
after-sales has not. That is the market bedrock of every judgement in this guide: the denser the
equipment and the heavier the assets, the more "who looks after it" is worth.
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5.2 Market by market: after-sales needs and entry advice

5.2 Market by market: after-sales needs and entry advice

After-sales demand

Advice for Chinese

Market Status and structure . .
profile integrators
Germany  Largest market (6.6 GWh in 2025, Huge residential/C&l  Lead with repair + RMA into
~30% of Europe); utility installed base — the most the installed base; build a
doubling, residential softening; visible dead-equipment  core-circle response (western
grid queues of 100+ GW with 3-  pile-up; TCO-sensitive C& Germany sits inside the 8h
year waits owners, low O&M  ring); use pile-clearing cases
penetration to win distributors
United Among the fastest growers (5.2  Utility-dominated, Talk O&M and LTSA in
Kingdom  GWh, +64%; 15-year Capacity sophisticated owners, institutional language
Market contracts + fast-reserve  professional LTSA/PG  (availability, bankability); do
targets); Europe's largest  negotiation, rigorous not promise 4h/8h rings —
operating electrochemical fleet financing due diligence deliver 24-48h via a partner
per JRC (>6.5 GW) network
Italy 5.0 GWh (-18%); MACSE auctions  Utility scale via auction Package utility
driving (50 GWh by 2030 target),2  mechanisms with clear inspection/O&M into auction
GW ultra-fast reserve revenue models; note the projects' financing materials;
special rule barring behind-  verify C&l rules case by case
the-meter export — don't import other
countries' templates
Spain 8 GW of queued solar-plus- Large ground-mount  Enter with "48-hour two-
storage concentrated in  projects in remote areas; personteam" inspectionsand
Extremadura and Andalusia, field service depends on commissioning; teaming with
mostly corporate PPA  pre- regional partners; strong local providers is the norm,
contracted commissioning and annual-  not a downgrade
inspection demand
Benelux High residential penetration, The most demanding Write SLAs explicitly (4h/8h
mature dynamic tariffs, owners on response times;  zoning) — nowhere in Europe
developed aggregator (VPP) home turf of the 4h/8h core is a response-time
ecosystem circle commitment a  sharper
differentiator
Nordics Many hybrid wind/solar/storage  Remote projects, expensive  Lead with remote diagnostics
projects; active pilots of low- site access; owners accept + annual inspections, field
temperature chemistries (e.g., remote-plus-periodic- work project-based; do not
sodium-ion) inspection hybrids casually promise response
rings
Poland Most active in CEE (3 GW C& storage led by Land-grab window: build a

pipeline; 18 GW+ PV); front-of-
meter ~60-65%

manufacturing, just
starting; thin local service
networks, import-
dependent integration

track record with 24-48h
partner delivery and claim
"the first Chinese brand with
local after-sales" mindshare
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5.2 Market by market: after-sales needs and entry advice

Czechia /
Slovakia

Ukraine

Bulgaria /
SEE

PV recovery pulling C&I; volatile
power prices

2.9 GWh special market: energy-
security driven, demand across
residential/C&l/critical
infrastructure

Fastest growth (2.7 GWh, EU-
funds-driven utility scale)

Similar to Poland but
earlier  stage;  owners
receptive  to  German-
speaking service networks

Wartime energy needs,
distributed equipment,
complex maintenance
conditions; sensitive to
deployment speed and
durability

Utility projects landing at
speed, scarce local O&M
talent

Plan the CEE partner network
jointly with Poland; prioritise
channels dense with
distributors and installers

A niche, high-meaning market:
spares and remote support via
Poland/Romania corridors; do
not promise on-site response
times

Follow EU-funds projects and
bid commissioning + O&M as a
package; remote-plus-
periodic-on-site model

Sources: SolarPower Europe (June 2026), EASE/LCP Delta (2025), IRENA (2026), JRC European energy

storage inventory, Mordor Intelligence (2026).
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5.3 Five structural trends

5.3 Five structural trends

1. After-sales turns from giveaway to subject matter. With utility scale overtaking residential,

procurement has institutionalised — IPPs, funds and lenders have entered the room, and after-
sales/O&M is moving from a sales sweetener to a standalone chapter in financing documents.
Manufacturers who cannot write the LTSA/PG chapter will be structurally eliminated from utility
tenders.

. Repair capability commands scarcity pricing. As Chapter 1 showed, the supply of repair is broken

across Europe. The first manufacturers with verifiable repair capability (cell-level, with cases and a
reporting system) will earn pricing power rather than compete on price comparison.

. O&M penetration will be pushed up, not grown. Three forces — the battery passport (2027), NIS2

supply-chain reviews and financing due diligence — will turn "do you have an O&M arrangement" from
an option into a required answer. Educating owners is a cost today; in two years it will be a threshold.

. Channel roles are being rewritten. Distributors no longer want to be the messenger who "calls China

when it breaks". Whoever lifts after-sales off the channel's shoulders wins the best channels. Localising
after-sales is, in substance, a war for channels.

5. An 18-24-month window in emerging markets. Poland, Czechia and Bulgaria are at the top of their
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installation curves, with local service networks unformed — the first Chinese manufacturers to write
"local response" into brand perception there will earn the same kind of first-mover dividend as in
Germany's residential market years ago.

. EPCs are becoming an awkward after-sales actor. More and more European EPCs want to keep after-

sales for themselves after installation — the customer relationship is theirs, and the motive is natural.
The reality: most EPCs lack diagnostic and repair capability for storage systems (they have electricians,
not power-electronics and electrochemistry teams), and at the same time they are reluctant to
outsource after-sales to third parties or manufacturers — fearing they will lose the customer
relationship, and that manufacturers will reach their owners through service. The result: a large stock
of projects suspended in limbo between "EPCs want it but can't do it, want to let go but won't let go".
Whoever first offers a working paradigm of "the EPC keeps the customer relationship, the manufacturer
provides the technical backstop" will collect this suspended after-sales market (see Chapter 7, "To
EPCs").



5.4 LTSA and PG: the contractual future of utility-scale after-sales

5.4 LTSA and PG: the contractual future of utility-scale after-

sales

In the same year that utility scale overtook residential, something else happened: after-sales became a
contract. In European utility-scale financing documents, the Long-Term Service Agreement (LTSA) and the
Performance Guarantee (PG) are becoming standard chapters. Chinese integrators need to learn to read
this chapter, because it decides who enters the next round of utility-scale bidding.

The typical LTSA/PG structure (European utility scale):

Clause

Content

Common manufacturer weakness

Term

Availability guarantee

Capacity  maintenance

(augmentation)

Measurement &
verification (M&V)

Liability caps and carve-
outs

5-15 years, renewable; matched to
financing tenor

95-99% system availability,
liquidated damages for shortfall

Degradation = compensation  and

augmentation terms

How availability/SOH are measured,
data sources, dispute handling

Liability ceilings, force majeure, grid-
side exclusions

No long-term European delivery record —
lenders won't accept it

Unsignable without zoned response and a
spares system

Requires long-term SOH data and an
augmentation supply chain

Requires auditable O&M records and a
third-party expert-determination channel

Poorly drawn boundaries mean unlimited
liability

Suggested path (crawl-walk-run):

1. Crawl: renewable 1-3-year service agreements (inspections + response + spares), building an auditable
record through structured reporting;

2. Walk: availability-linked performance agreements (starting with modest liquidated-damages

exposure), letting lenders' technical advisers get to know you;

3. Run: with 3-5 years of European delivery record, negotiate 10-year-plus LTSA+PG — at which point you
are selling not just service, but certainty about the asset.

The key insight: in European utility storage, LTSA/PG is not a contract from the after-sales department — it
is a component of the financing structure. Every element of your local delivery capability (response,
spares, repair, records) will be scored by the lender's technical adviser and converted directly into the

project's cost of debt.
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Chapter 6 — Advice for Chinese Integrators: Ten Moves on Four Fronts

Chapter 6 — Advice for Chinese Integrators: Ten Moves on Four
Fronts

Product

1. Align BMS data fields with battery-passport Annex Xlll now — finish the one-passport-per-battery data
architecture before February 2027; it is simultaneously the digital foundation of O&M and repair;

2. Write "repairability" into design reviews: module accessibility, cell replaceability, repair diagnostic
interfaces — the European market will reward equipment that is easy to repair just as it once rewarded
equipment that was cheap.

Contract 3. Tier the warranty (basic = responsive after-sales, full = including O&M); replace bundling with
choice (see Chapter 2); 4. Promise only the circles you can honour: 4h core, 8h extended, 24-48h
continental; beyond that, write "assessed per project" — credibility is the most honest line on the
quotation; 5. Put repair and RMA terms in their own chapter: reverse-logistics responsibilities, ADR
compliance, and the decision rights and price list for repair versus replacement.

Organisation 6. Land in the order "local partner — certified network — own entity" (see the model
economics before Chapter 7); do not start by building an entity; 7. Turn "ambitious but incapable" EPCs
into certified service partners: the manufacturer provides training and certification, the EPC keeps the
customer relationship, the service provider supplies the technical backstop — three parties, three wins; do
not fight EPCs for after-sales; 8. Change the European after-sales lead's KPIs from "tickets closed" to
"warranty cost ratio + channel satisfaction" — incentives shape actions.

Compliance 9. Run CFD (already due), extended labelling (2026-08), battery passport (2027-02) and due
diligence (2027-08) in parallel, with a named European compliance owner; 10. Designate your Data Act EU
legal representative and review BMS/EMS data-access design (a market-access condition from September
2026); and before sending engineers to Europe, fix visa and employment compliance — training plus short-
term support has lawful routes, a standing fly-in model does not.
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Chapter 7 — Advice for European Project Stakeholders

Chapter 7 — Advice for European Project Stakeholders

To owners (IPPs / utilities /| C&l owners). Write "local after-sales arrangements" into your procurement
scorecard with real weight: zoned response times, spare-parts warehouse locations, repair-versus-replace
capability, and the auditability of O&M records. For C&l owners: storage is not a refrigerator —
unmaintained assets start depreciating in year three, and a light 0&M contract (annual inspection + remote
monitoring + health reports) typically costs a fraction of one outage. For financed projects: have your O&M
plan pre-reviewed by the lender's technical adviser early — do not wait for the term-sheet stage.

To developers. Assess the after-sales radius at site-selection stage: how many hours is the project from the
nearest certified service point? Tender "commissioning + first-year O&M" as a package rather than splitting
it — the money saved by splitting is usually repaid with interest in handover disputes. Before handover,
require a structured commissioning report and a closed punch list from the manufacturer or service
provider; this is your hard currency when answering to owners and financiers.

To EPCs. Your exposure lives in the grey zone between "installation complete" and "warranty effective".
Require an explicit field-support commitment from the equipment manufacturer (commissioning support,
SAT support, failure response times), and contract the on-site time commitments of the manufacturer or its
authorised service provider. Do not rely on remote guidance alone — the German-language alarm call at
midnight will not wait.

Go one step further: if you want after-sales as a business of your own, take honest stock of three questions
first — does your team hold HV and battery-work credentials? Do you have diagnostic equipment and a
manufacturer technical backstop? Can you actually absorb midnight tickets? If any answer is no, "doing
after-sales yourself" is not an option today; it is a liability. The smarter path is to become a certified
service partner: keep the owner relationship and the daily touchpoints, and hand diagnostics, repair and
RMA beyond your capability boundary to a credentialed technical backstop — turning "can't repair but still
carrying it" into "l hold the customer relationship, and the technical exposure is covered". You keep your
after-sales revenue, and the owner does not pay for your learning curve.

To financiers [ banks (and lenders' technical advisers). Make after-sales due diligence a checklist of four
questions: who repairs (credentials)? How fast (zoned response)? Where are the spares (warehouse and
inventory)? Where do dead units go (ADR reverse logistics and recycling)? For projects that answer with
"manufacturer global remote support", price in a higher technical-risk premium or require supplementary
local delivery arrangements. After the battery passport takes effect (February 2027), require borrowers to
demonstrate their passport data architecture — it will become the infrastructure for asset traceability and
second-hand liquidity.

To asset managers. The portfolios you are taking over will present the same cluster of problems:
inconsistent BMS data formats, scattered failure records, fragmented spare-part channels. Standardise
O&M record formats early (ticket formats, health indicators, reporting cycles), and evaluate portfolio-level
procurement of O&M and repair services for scale — a ten-site O&M package can cut unit costs by 30-50%
compared with single sites. Once the battery passport is live, the auditability of your portfolio will directly
affect exit valuations.
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Appendix A — Action Checklist: The Next 12 Months

Appendix A — Action Checklist: The Next 12 Months

This quarter (stop the compliance bleeding)
® [] Confirm CFD status: is the LCA complete under the prescribed methodology? If not, start the project
now;
® []Check extended labelling and packaging against the 2026-08-18 requirement;

® [ ] Inventory European installed equipment: model, serial number, location, commissioning date (the
data foundation of the battery passport);

¢ [ ] Clear the channel's dead equipment: inventory pending-repair units in distributor warehouses and
start a repair-driven clean-out.

Months 3-6 (close the capability gaps)

e [ ] Start the battery-passport data architecture: BMS fields aligned to Annex Xlll, one passport per
battery;

® []Designate the Data Act EU legal representative;

® [ ] Choose and sign the local after-sales model (response times, spares, RMA, repair written into the
contract);

® [ ] Prepare the NIS2 supply-chain cyber package (remote-access architecture, vulnerability response,
SBOM);

® []Launch the tiered-warranty scheme (basic / full including O&M) and complete distributor training.
Months 6-12 (institutionalise)

e [ ] Stand up ADR reverse logistics and the RMA process; complete one real return-and-repair and one
cell-level repair;

® [] Embed the after-sales reporting system into your customer platform (auditable tickets, inspections,
response records);

® []Arm sales with the "local delivery plan": into bid documents and financing due-diligence materials;

® [ ] Assess component-level and cell-level repair capability — turn after-sales from a cost centre into a
profit centre.
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Appendix B — Field Quick-Reference: Common Failure Modes

Appendix B — Field Quick-Reference: Common Failure Modes

Purpose: field triage for service teams and remote-support dispatch. Decision column shows the

typical path; individual cases follow on-site diagnosis.

Typical Frequent root Repair [ replace .
Subsystem yp q p. ) [rep Field notes
symptoms causes decision
BMS master Comms down, CAN termination  Mostly repair (hours)  Check comms link first,
system offline resistor, harness, then firmware; clear
firmware  freeze, power  circuit  with
power module thermography
BMS slave Cell sampling Sampling harness, Repair (slave board Compare measured cell
errors, false AFE chip, balancing  or harness) voltages against
alarms circuit sampled values

Battery module Voltage-spread
alarm,

capacity dive

Rack
imbalance,
circulating
current

Battery rack

PCS inverter Overcurrent /
islanding /
harmonic

alarms

Thermal
management

High-temp
derating,
liquid-cooling
alarms

Fire safety False alarms,
interlock

failure

EMS /
communications

Data
dispatch
failures

gaps,

Cell  degradation,
micro-short,
leakage, connector
oxidation

Abnormal rack,
balancing-strategy
mismatch

Grid  disturbance,
driver boards,
capacitor  ageing,
fans

Fans, filters,
coolant,  pumps,
temperature
sensors

Contaminated
smoke sensors,
expired aerosol,
interlock logic

Network
configuration,
protocol versions,
clock drift

After cell-level
testing: cell swap
(repair) or module
swap

Re-balance +
parameter

optimisation (repair)

Repair after
diagnosis (board
level) or replace unit

Repair (mostly low-
cost parts)

Repair (replace
detectors/agent)
Repair

(software/config)

Charge/discharge curves

+ internal-resistance
testing to locate the
cells

Watch accelerated

degradation under long
float-charge / high-
temperature conditions

Rule out the grid side
first — waveform
capture is the watershed

Filters are the most
underestimated failure
source; peaks in
summer

A statutory annual-
check item — never
"handled" by masking

Clock synchronisation is
the most common
invisible root cause
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Appendix B — Field Quick-Reference: Common Failure Modes

Grounding / Insulation Moisture ingress, Repair (locate the Peaks after rain; segment
insulation alarms cable damage, loose insulation point, then the insulation-resistance
terminals treat) search

Decision tree (short version): rule out grid side and environment first = then communications and
software — then power hardware — within hardware, boards before units, cells before modules. Before
every repair, ask one question: after this repair, is the root cause still present? Repair only when the root
cause is gone; where it persists (design flaw, batch degradation), replace and send back for analysis.
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Appendix C — Cell-Level Field Repair: The Six-Step Process

Appendix C — Cell-Level Field Repair: The Six-Step Process

Cell-level repair is the apex of the repair pyramid. The standard six-step process below applies to
on-site module-level repair (under controlled conditions).

Step 1 — Diagnostic confirmation (0.5-1 day). Full charge/discharge curve capture — measured cell
resistance and voltage — locate abnormal cells (typically 1-3 per module). Produce a Diagnostic Report
and obtain remote manufacturer confirmation — the precondition of warranty validity.

Step 2 — Worksite preparation (0.5 day). Controlled work area on site (dust-free, fire-safe, insulating
mats); module de-energised, rested and verified dead; spare cells checked (model, batch, resistance
pairing); fire and emergency arrangements in place. Personnel: BA4/BA5 HV credentials.

Step 3 — Cell replacement (0.5-1 day). Module disassembly — abnormal-cell removal — connection-
surface cleaning and treatment — new-cell fitting (welding or connection restoration, torque per
procedure) = sampling-harness refit. Full photographic record (warranty and passport archive).

Step 4 — Re-balancing and burn-in (1-2 days). Whole-module re-balancing — standard charge/discharge
burn-in (typically 2-3 cycles) — voltage spread and temperature-rise verification to spec.

Step 5 — System restoration (0.5 day). Module refit = BMS parameters and serial-number updates —
system joint commissioning — grid reconnection — on-site observation period.

Step 6 — Reporting and archiving (same day). The Repair Report has six elements: symptom, root-cause
analysis, replaced-parts list (serial-number level), burn-in data, photographic record, prevention
recommendations. It enters three archives: the manufacturer's warranty file, the owner's O&M file, and
(from 2027) the repair-records field of the battery passport.

Process red lines: no cell-level disassembly outside a controlled environment; no cells that fail resistance
pairing; no grid connection with failing burn-in data; no closure without photographic records.
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Appendix D — O&M Contract: Key Clause Checklist (European
Edition)

For manufacturers and European owners/service providers signing O&M contracts — check item by
item. Depth is scaled by project size (lean for C&l, full for utility).

Scope
® Inspection frequency and content list (thermography, insulation, torque, fire safety, thermal
management);
® Remote-monitoring scope and data permissions (who sees what, for how long);
® Failure response tiers (remote response time / on-site arrival time, written by zone);
® Spare-part terms (standing inventory list, location, delivery time, pricing mechanism);

® Repair-versus-replace decision rights (what the service provider may repair directly, what needs
manufacturer approval).

Assessment and pricing
® Availability metrics and assessment method (exclusions: grid side, force majeure, owner misuse);

® Degradation assessment basis (SOH measurement method, environmental correction, exemption
bands);

® Pricing structure: fixed annual fee + per-visit/per-part + spares cost-plus (with a transparent markup
ceiling);

® Shortfall deductions (service credits) and their cap.
Boundaries and liability

® Warranty-linkage clause: which warranty commitments apply only while this contract is in force
(echoing warranty tiering);

® Liability cap (typically a multiple of the annual fee or a percentage of contract value);
® Data ownership and confidentiality (aligned with the Data Act and passport data tiers);

® Change and exit: end-of-term handover duties (data, spares, records).
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Appendix E — After-Sales KPIs and the Quarterly Health Report

Appendix E — After-Sales KPIs and the Quarterly Health Report

Five core KPIs for the manufacturer

1. First-time fix rate: target >85%j;

2. Zoned response achievement (tracked by 4h/8h/24-48h circle): target >95%;

3. Warranty cost ratio (warranty-related cost + European revenue): should trend down year by year;

4. Dead-stock clearance rate (channel pending-repair turnover days): target <30 days;

5. 0&M penetration (projects with O&M contracts + projects delivered that year): 30% in year one, 60%+
by year three.

The quarterly health report (four pages for the owner)

® Page 1: system overview (charge/discharge energy, cycles, availability, alarm statistics);

® Page 2: battery health (SOH trend, voltage-spread distribution, temperature distribution, abnormal-cell
tracking);

® Page 3: O&M action log (inspections, repairs, spares, firmware versions);

® Page 4: recommendations and risk warnings (capacity planning, environmental improvements,
upcoming compliance milestones).
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Appendix F — Additional Cases

Case 7 [composite case] — A distributor clean-out operation (Germany). A European distributor's
warehouse held 40+ "dead" inverters and modules of various brands, some idle for two years. The clean-
out ran in three steps: per-unit diagnosis and grading (repairable / harvest-for-parts / scrap) — repairables
returned to the channel with warranty notes — harvested units entering the spares pool and scrap going
through ADR-compliant recycling. The warehouse was cleared in eight weeks, and the distributor wrote the
service into its annual framework agreement. A clean-out is not charity — it is the sharpest door-opener
into a channel.

Case 8 [composite case] — A midnight grid-side "false failure" (Netherlands). A C&I project suffered a
midnight PCS islanding alarm and shutdown; the owner assumed equipment failure and demanded a new
unit. Engineers ran overnight waveform capture and determined the cause was a transient grid-side
disturbance triggering protection — the equipment was fine: on-site restoration, event verification with the
grid operator, and a tripartite note issued. One "no-replace" diagnosis saved the manufacturer a whole
unit plus two-way logistics, and taught the owner the value of "diagnose first, decide second".

Case 9 [public project] — Utility-scale commissioning track record (Spain). The team has
commissioned multiple large storage projects in Spain (including 200 MW and 400 MW-class project
experience), building a reusable utility-scale commissioning procedure: staged energisation, grid-code
compliance testing, SAT support and punch-list closure. Proceduralisation is the key to replicable field
service on large projects.

Case 10 [composite case] — An "invisible" firmware-upgrade window (Belgium). A manufacturer
required a security-patch firmware upgrade across 20+ operating European sites within two weeks.
Scheduling followed each site's load valley: remote pre-check — on-site upgrade — regression verification
— owner sign-off. All completed in two weeks with zero downtime complaints. Fleet firmware
management is the most underestimated — and most differentiating — line in an O&M contract.
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About BessRe

About BessRe

BessRe is the European local after-sales partner for Chinese storage manufacturers, based in Herent,
Belgium. Our field team of BA4/BA5-certified engineers (VCA, ITC Level-1 thermography, ADR-compliant
logistics) has commissioned a cumulative 700 MW / 1,460 MWh of storage projects across Spain, Belgium
and the Netherlands, and operates and maintains over 200 MW of solar-plus-storage assets — with zoned
field response across Benelux and western Germany and 24-48h continental coverage.

Services: commissioning * preventive and corrective maintenance - troubleshooting and field repair -
replacement and spare parts + component-level and cell-level repair + RMA and reverse logistics.

If you are evaluating repair capability, compliance gaps or after-sales models in Europe, you are welcome
to request a free initial assessment at info@bess.re (CN / EN / NL).

BessRe - Herent, Belgium | info@bess.re | www.bess.re
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