SUCCESS STORY

HELEN DIGITIZES

FINLAND’S ENERGY FUTURE
WITH OPC UA
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OPC UA as the foundation for a
connected, data-driven energy
system.
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'HELEN DIGITIZES
FINLAND’S ENERGY.

— WITH OP A

-@ Wapice
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Helen, one of Finland’s largest energy companies, owned by the City of Helsinki,
is building a decentralized, secure, and automated energy infrastructure.

With OPC UA as its digital backbone, Helen ensures transparent data flows,
scalable systems, and a carbon-neutral energy supply for the future.
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Helsinki, the capital and largest

city of Finland, is a vibrant urban
hub with . growing energy demands
driven by its population, infra-
structure, and commitment to

sustainability.
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HOW HELEN IS DECENTRALIZING,
AUTOMATING, AND SECURING WITH OPC UA
Helen is consistently breaking new ground in the digitali-
zation of energy infrastructure. With OPC UA, the com-
pany is relying on scalable, secure architecture for the
connected energy supply of tomorrow. The story of OPC
UA and Helen started over a decade ago. At that time,
Helen operated fewer but larger energy production units,
all connected to a centralized data collection platform
using multiple and differing technologies. This setup was
not optimal in terms of performance, maintenance, nor
troubleshooting. By adopting OPC UA technology as the
backbone for data collection, Helen standardized con-
nectivity across its energy production units. This was es-
sential for maintaining efficiency as the number of pro-
duction units, and the complexity of managing them
continues to grow.

TIMELINE OF OPC UA AT HELEN 2014-2025

In 2014, Wapice’s IoT-TICKET platform based on OPC
UA was commissioned and took on the role of a central
data hub between energy production units and portfolio
management systems. Since 2014, the solution has
been running 24/7 in Helen’s critical OT environment,
while at the same time supporting the strategic expan-
sion of renewable energy such as wind, solar, hydro, and
geothermal plants in the 2020s. Starting in 2024, lifecy-
cle updates of IoT-TICKET have introduced a microser-
vice-based architecture that reduces obsolescence risks
and provides better support for modern energy architec-
tures.



PR Mt o At e

i ol Y

Suvilahti rooftop solar power

~ plant. Helen makes renewable

nergy accessible to everyone:

OIm

“Helen’s renewed energy production portfolio is highly
flexible, which opens up new opportunities in the
markets but also introduces operational challenges.
Reliable and secure data flows are essential for us

to deliver on our promises to customers and to
remain agile in a volatile and complex environment.

The role of data management is especially critical
when coordinating production capacity across

multiple markets simultaneously.”

LAURI HIEKKANEN,
Development Lead, Helen

DISTRICT HEATING FROM

HELEN FOR HELSINKI

Helen is one of Finland’s largest energy companies.
Founded in 1909, the company is owned by the City of
Helsinki, the capital of Finland, and supplies energy ser-
vices to more than 90 percent of all buildings in Helsinki
and a large customer base across Finland.

Helen is undergoing a profound transformation of its en-
ergy production system in response to global climate
challenges, national energy policy, and the evolving ex-
pectations of customers and stakeholders. The compa-
ny is proactively phasing out coal and investing in clean,
distributed energy solutions to meet its ambitious goal of
achieving a balanced CO, footprint by 2035. This transi-
tion is not only environmentally necessary, but also stra-
tegically sound. Helen’s transition supports Finland’s car-
bon neutrality goals by replacing coal with clean,
distributed energy. It strengthens energy independence,
reduces fossil fuel reliance, and enhances economic re-
silience.

A central component of this strategy is the shift to dis-
tributed, emission-free energy production. Helen is fo-
cusing on a massive expansion of wind energy, with in-
stalled capacity expected to reach nearly 1 gigawatt by
the end of 2025. In addition, Helen is investing in other
renewable sources such as award-winning circular

economy-based heat pump solutions, bio-based energy
generation, and hydroelectric power, as well as innova-
tive storage solutions, like underground water reservoirs
for seasonal heat storage.

Helen is also testing forward-looking technologies: a pi-
lot plant for green hydrogen is planned for 2026. In addi-
tion, the possible use of small modular reactors (SMRs)
for long-term heat supply is being evaluated as a poten-
tial building block for a stable and CO,-neutral energy
future.

With these forward-thinking investments, Helen is setting
the benchmark for intelligent and sustainable energy so-
lutions in Europe.

HELEN DECIDED TO LAUNCH

A DIGITALIZATION OFFENSIVE

The clear trend toward decentralized energy production
units was identified early on and it was recognized that,
while this brings benefits, it also introduces new chal-
lenges. As the number of energy production units in-
creases, information gathering becomes more complex
and more difficult to consolidate. At the same time, par-
ticipation in the energy market requires faster response
times. This development makes the management and
optimization of the energy infrastructure significantly
more complex.



Helen’s lLakiakangas,wind power
park.,Wind'power is one of the . .o+ s+

fastest-growing forms of renew-
able energy production both in the
Nordic countries and globally:The
site has advancéd energy, storage
facilities capable of storing excess
energy. This enables Helen to
improve supply reliability, partici-
pate in multiple electricity markets
and also contribute to grid stability

across the Nordic region. ud : WHY OPC UA WAS THE RIGHT CHOICE FOR HELEN
: In 2014, Helen evaluated its system landscape with a view
Gitlgio ] to finding an open, future-proof solution that would function
independently of any manufacturer. The choice fell to OPC UA,
which met all requirements in several ways:

To meet these demands, end-to-end digitalization and  Helen decided to launch a comprehensive digitalization

automation of energy production were essential. How-  transformation to respond to profound changes in the 1) Manufacturer independence: OPC UA is vendor neutral
ever, Helen faced classic challenges: many existing sys-  energy market. The goal was to build a future-proof, se- and not tied to specific hardware or software providers,
tems were proprietary, incompatible, and sourced from  cure and scalable energy management system with allowing maximum flexibility in system selection
different manufacturers. Before OPC UA, collecting data  open interfaces, clear data architecture, and automated

from diverse energy sources was complex, costly, and  processes. Scalability and flexibility: New components and
error-prone. systems can be integrated easily, regardless of their size,
architecture, or vendor origin

Built-in security features: OPC UA includes encryption,
authentication, and access control mechanisms, meeting

high security standards for critical infrastructure

Long-term viability: Continuous development and
broad acceptance in industry ensure long-term investment
stability



The’ Esplanadi heat pum\p.plant
features massive underground
water storage that serves as a
thermal energy reservair, trans-
forming excess building*heat ingo
sustainable district heatir%nanﬁ»
cooling — boosting efficiency and
cuttingsover 20,000 tonnesiof G
annually.”, ;
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“Using OPC UA as the standard for data collection
enables real-time monitoring and operation of
diverse energy assets across various markets.

Our technological choices support scalability and
interoperability and, while we have not yet reached
all the capabilities we aim for, we are confident that

our selected architecture meets current needs and
is well-positioned to support future developments.
This provides a solid foundation for data-driven

operations and continuous improvement.”

JANNE PIISPANEN,
Head of Digital Energy Systems, Helen

As energy production units and their SCADA systems
might be from different vendors, adopting OPC UA en-
abled Helen to establish clear separation of responsibili-
ties and data ownership between each unit and the cen-
tralized data collection system. Each energy production
unit would be responsible for producing high-quality data
and exposing it through an OPC UA interface. This ap-
proach not only simplifies the identification and tracking
of communication issues, but also helps detect poor-
quality data, pinpoint where communication problems
occur, and gain a clearer understanding of the entire
communication chain. By defining responsibilities at the
interface level, Helen ensures that each unit operates in-
dependently, while maintaining consistent and trustwor-
thy data exchange across the energy infrastructure.

HELEN AND WAPICE - A PARTNERSHIP

DRIVING DIGITAL TRANSFORMATION

Helen'’s journey toward a decentralized, automated, and
secure energy infrastructure has been strongly support-
ed by its long-standing partnership with Wapice. Wapice
has brought deep expertise in industrial systems and
OPC UA technology, helping Helen build a robust foun-
dation for data-driven energy operations.

At the core of this collaboration is Wapice’s 1oT-TICKET
platform — a powerful IoT and Al platform tailored for the
energy, industrial, and critical infrastructure sectors. It
enables real-time data collection, analysis, and visualiza-
tion, helping companies to monitor, optimize, and auto-
mate operations. Designed for high availability, the plat-
form ensures resilient performance with multi-level
redundancy and automated fault detection.

At Helen, loT-TICKET serves as a central data collection
and integration hub. The platform ensures a steady and
secure flow of data from Helen’s diverse energy produc-
tion units towards internal and external data consumers.



Helen has pioneered large-scale
heat pump installations since the
early 2000s. Katri Vala’s heat
pump plant has been recognized
as the world’s largest facility,
producing district heating and
cooling from purified wastewater.
The heat pumps operate using
electricity sourced from renewable
and carbon-neutral sources and
thus do not produce any new
CO, emissions.
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DATA FLOW FROM THE POWER PLANTS

TO DATA CONSUMERS

The data collection platform operates as an OPC UA ag-
gregation server. Communication with power plants is
handled by a central OPC UA client that subscribes to
source servers at each site. This subscription model en-
sures that the system automatically receives updates
whenever data changes occur.

The collected data is centrally aggregated and made
available for data consumers through a unified OPC UA
Server interface. A key advantage of this setup is that
data consumers can connect to a single endpoint that
provides access to data from all necessary Helen assets.
This simplifies integration and enhances scalability.
Access rights and data consumer profiles are defined

CcEFFEEEe-

and managed by loT-TICKET, which serves as the iden-
tity and access management layer for OPC UA. The
OPC UA Server communicates with IoT-TICKET to verify
credentials and enforce fine-grained access control for
each data subscriber. This ensures that every data con-
sumer can only access the information they are autho-
rized to use.

This architecture serves both Helen’s external partners,
who require access to specific datasets, and internal
teams, who use the aggregated data for operational
analysis. By enabling secure, role-based access to a uni-
fied data hub, Helen can support efficient collaboration
while empowering internal experts to optimize asset per-
formance and make data-driven business decisions.

LIFECYCLE UPDATES AND

NEW PLATFORM ARCHITECTURE

After ten years of successful 24/7 operation in a critical
production environment, Helen launched lifecycle up-
dates to modernize its data collection system. The deci-
sion was driven by aging software components and the
growing need to support cloud-based analytics and Al.
A key principle was that OPC UA would continue to
serve as the standard for communication between en-
ergy production units and the centralized data hub.

In today’s cloud-driven era, where more computation
and artificial intelligence is deployed to cloud environ-
ments, safe and secure data-sharing mechanisms with
cloud systems are needed. As the system resides in a
highly isolated network environment that has no direct

exposure to the public internet, new methods to provide
data for cloud systems were implemented. This ap-
proach allows Helen to leverage cloud-based analytics
while ensuring that core systems remain fully protected.
The updated system is built on the latest loT-TICKET On-
Premises version, featuring microservices-based archi-
tecture that provides high availability, load balancing,
and simplified management across distributed environ-
ments.



VELI-PEKKA SALO,

Head of Al, Analytics and Automation, Wapice

“To have end-to-end visibility and to control complex energy infrastructure,
a robust and reliable communication architecture is essential. Only high-
quality data truly enables predictive insights, optimizes decision-making,
and ensures that automation delivers real value across the entire energy
ecosystem. For this purpose, OPC UA has been a perfect fit for Helen.

It creates a secure and resilient framework that drives efficiency, scalability,
and smarter energy operations— critical for achieving Helen’s vision of a
flexible, carbon-neutral energy system and supporting record investments
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in clean technologies.

FUTURE PERSPECTIVE: OPC UA AS THE BACK-
BONE OF DECENTRALIZED ENERGY SYSTEMS
OPC UA has also evolved into a key standard in the en-
ergy sector. At Helen, it has enabled secure, scalable,
and interoperable data exchange between diverse ener-
gy assets and centralized data systems, and helped the
company succeed in their digital journey.

As energy infrastructures evolve, cybersecurity remains
paramount. OPC UA’s built-in security features-encryp-
tion, authentication, and access control-will continue to

safeguard critical data flows against emerging threats.
Looking ahead, as energy systems become more de-
centralized and data-driven, OPC UA will be a critical
enabler of safe, standardized communication between
assets, data hubs, and consumers. Its ability to unify het-
erogeneous systems under a common framework
makes it indispensable for building future-ready energy
infrastructure and accelerating the global transition to
sustainable energy.

“The whole European Union’s day-ahead electricity market has shifted from
an hourly basis to a 15-minute basis. The 15-minute imbalance settlement
period and 15-minute products in the intraday market, which power
exchanges have been able to offer in the Finnish bidding zone since May 22,
2023, have increasingly shifted decision-making from humans to automated
processes. This means that the accuracy of information related to electricity
market decisions must be ensured at every stage of the chain. Based on
data coming from different systems, more and more automated decisions
are being made, which directly affect electricity market trading. Inaccurate-or
incorrect information reflects on prices, contracts, risk management, and
the financial outcomes of market participants. Therefore, the guality, timing,
and reliability of data play a central role in-the fanctionality of the-entire
market chain.”

JYRKI KESKINEN,
Director of Energy Business Line; Wapice

ADVANTA OF T ARCHITECTURE
This architecture offers Helen clear advantages
across scalability, performance, and security.
It enables the company to:

Support larger and more diverse
energy production units

Ensure bi-directional, high-speed communication
with improved data quality and health monitoring

Maintain cybersecurity and system availability
in a more connected energy landscapee

Integrate with cloud-based intelligence,
partner analytics platforms, and legacy systems.
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