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Background and approaches for meeting legal requirements

EU directive
Important note:

This white paper concerns the current legal framework conditions and the resulting obligations

of companies, data centers and public entities to save energy and increase energy efficiency. Using the

German Energy Efficiency Act (EnEfG) as an example, it provides basic orientation and tips on how to meet the
legal requirements. As the framework of European energy legislation is mandatory for EU member states under

the EU Energy Efficiency Directive, the principles of this white paper can also be applied to other EU countries.
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Energy efficiency concerns
everyone

While likely the greatest challenge of our time, climate change offers the opportunity to shape the economy and society
in a sustainable, more conscious way. As more than 75 percent of greenhouse gas emissions within the EU are
attributable to the production and consumption of energy, the transition to a sustainable energy supply is a key

component of European climate policy.

For the energy transition to succeed, everyone has to do their part. The responsibility lies both with citizens themselves
and, in particular, with the private and public sectors as well. This is especially clear in the revised European energy
legislation: As of October 2025 at the latest, most companies and institutions will no longer be able to avoid

implementing measures for saving energy and increasing energy efficiency, regardless of the size of the organization.

While small and medium-sized companies have so far primarily been exempt from legal obligations to carry out energy
audits and professional energy management, this will change for many in the future. The family-run painting business,
the local farm, the urban hospital or nursing home and the regional restaurant chain can be just as affected by the new
legal requirements as the data center, the medium-sized mechanical engineering company, the international logistics
service provider and the pharmaceutical company. As well, new requirements could arise for those who have already had
to comply with legal requirements. This makes it advisable for all businesses in all sectors, without exception, to

familiarize themselves with the new legislation. After all, energy efficiency will concern everyone in the future.

' https://lcommission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal/energy-and-green-deal_en
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EU Energy Efficiency Directive:
The basis for national energy
legislation

The member states of the European Union (EU) have set themselves an ambitious goal with the EU Green Deal: Europe
wants to be the first climate-neutral continent by 2050. As a significant milestone, a 55-percent reduction in net
greenhouse gas emissions is already to be achieved by 2030. For the plan to become a reality, a variety of binding starting

points were defined in EU Regulation 2021/1119. Energy savings and increases in energy efficiency in particular have

been declared as key steps in the specified direction. The EU Energy Efficiency Directive (EED) specifies the explicit targets
to be achieved in this context and the measures to be taken. As EU Requlation 2023/1791, the revised version of the EED

was published on September 13, 2023 and came into force on October 10 of the same year.

The requirements of the EU Energy Efficiency Directive are mandatory for EU member states and come along with new
challenges. This is because the new version of the regulation has further increased European targets for energy savings
and energy efficiency. As it now stands, the consumption of primary and final energy in Europe must be reduced by an

average of 11.7 percent by the year 2030 as compared to the forecasts from 20202.

Primary energy is the energy that is available from the originally occurring forms of energy or energy sources.

Final energy is the proportion of the primary energy used which is available to consumers after the deduction of
energy conversion and transmission losses. Ambient heating or cooling and solar thermal energy are not counted as

final energy here.

While the consumption target for primary energy is only stated as a guideline in the regulation, binding reduction targets
are specified for final energy consumption. EU member states are therefore obligated to achieve new cumulative final

energy savings in successively increasing minimum amounts every year.

2 https:/lwww.europarl.europa.eu/factsheets/en/sheet/69/energieeffizienz

© Siemens 2024. All rights reserved | siemens.com/lowvoltage/power-monitoring 4


https://www.siemens.com/global/en/products/energy/low-voltage/solution-concepts/power-monitoring.html
https://www.europarl.europa.eu/factsheets/en/sheet/69/energieeffizienz
https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal_en
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32021R1119
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32023L1791

Siemens | Achieving energy efficiency targets the easy way

2.0% 1.9 %*

1.5 %*
1.3 %*

1.0% 0.8 %*

A4

2021-2023 2024-2025 2026-2027 2028-2030
*Annual obligation to reduce final energy consumption compared to the

previous year in accordance with EU Energy Efficiency Directive 2023/1791

The targets are to be achieved at the national level primarily by means of energy saving obligations and strategic
measures such as the obligation to introduce an energy management system. Within these framework conditions, the

member states have a certain degree of freedom in organizing national implementation.

EU directive

National implementation

The requirements of the new EU Energy Efficiency Directive 2023/1791 must be implemented as national law
by all EU member states no later than October 2025.

Germany was the first EU member state to adopt national implementation with the Energy Efficiency Act
(EnEfG) on November 18, 2023. In a number of areas, the German EnEfG contains stricter requirements than
those stipulated by the EU.

As this white paper is being written (September 2024), legislation is still being adapted in the other EU member
states. The National Energy and Climate Plans (NECPs) submitted to the European Commission show that many
EU member states will follow the EU's minimum requirements in their national implementation. Greater
deviations are not expected in most cases.

In this white paper, German legislation is presented as an example of a national interpretation of the new EU
Energy Efficiency Directive. As the basic framework and minimum requirements of the regulation are binding for
all member states, however, the general explanations, notes and tips on complying with legal stipulations in this
white paper can in principle also be applied to other EU member states (e.g. France, Italy and the Netherlands).
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National implementation using
Germany as an example:

The new Energy Efficiency Act
(EnEfG)

The new Energy Efficiency Act (EnEfG) is the German response to the updated EU Energy Efficiency Directive 2023/1791.
Since coming into force on November 18, 2023, binding energy saving and energy efficiency targets have applied in
Germany for the first time. The reduction in final energy consumption compared to the reference year of 2008 is set out
in the new Energy Efficiency Act in line with the European target. It is to be reduced by at least 26.5 percent by 2030 and
by at least 45 percent by 2045. In addition, Germany is committed to reducing its primary energy consumption by at least
39.3 percent by 2030 compared to 2008.

N
100 %
Reduction by
26.5%
Reduction by
45 %
50 % Reduction by
39.3%
Final energy consumption
N\ @ Primary energy consumption
2008 2030 2045

To achieve these targets, new concrete standards and obligations have been defined for companies, public entities and

data centers based on the total final energy consumption of the respective institution.

Companies Public entities Data centers

— i

Planning and publication of energy- Introduction of simplified energy Introduction of an energy or
saving measures. management (ISO 50005, level 2). environmental management system.

Introduction of EMAS or ISO 50001 Introduction of EMAS or ISO 50001

External validation or certification
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Companies

Both EU Energy Efficiency Directive 2023/1791 and the German Energy Efficiency Act require companies to take specific
measures to reduce their final energy consumption. Businesses of all legal forms, sizes and sectors are affected. In
addition to industrial companies, the target group also includes craft businesses such as painting companies, carpentry or
bakeries. Also included are service companies such as fitness centers and laundromats, as well as agricultural businesses,
including farms and gardening. It also includes tourism and hospitality businesses, hospitals and clinics, as well as
numerous other businesses. The term "company" is clearly defined there.

What is considered a company?
Definition according to EU Energy Efficiency Directive 2023/1791 and the German EnEfG
* A company is defined as an entity which carries out economic activity. This also includes trade activities and

activities which are carried out as one-person or family businesses.
» The definition of a company is independent of its legal form.

* The smallest legally independent unit which keeps accounts and prepares balance sheets for commercial and/or
tax law purposes, including its branch locations, subsidiaries and operations or parts of operations, is always

taken into account.

The decisive factor for whether a company is subject to the new legal obligation to comply with measures for reducing
energy consumption is its total annual final energy consumption. The German Energy Efficiency Act requires an obligation
to comply starting with an average total final energy consumption of 2.5 gigawatt hours in the last three completed
calendar years. German companies which do not exceed this threshold are still subject to the Energy Services Act (EDL-G),
which requires the implementation and verification of energy efficiency improvement measures based on the size of the

company.

In the new Energy Efficiency Act, the legislators have introduced a two-part scale for the type and scope of the measures
to be complied with.

Total final energy consumption > 2.5 GWh/a

Plan and publish energy-saving measures

Companies with a total final energy consumption of more than 2.5 gigawatt hours are obligated to draw up and publish
implementation plans for economically feasible measures for saving final energy. Sensible measures must be identified as
part of energy audits in accordance with I1SO 50002. Alternatively, they can be derived from analysis results of energy
management systems in accordance with ISO 50001 or environmental management systems in accordance with EMAS.

The cost-effectiveness of the measures must be evaluated by the companies in accordance with DIN EN 17463 ValERI.
From the time at which the company exceeds the consumption threshold of 2.5 gigawatt hours, the aforementioned

measures must be introduced within a period of three years. If the energy consumption falls below the threshold value
again in the meantime, the obligation no longer applies.
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EU directi
EU Energy Efficiency Directive 2023/1791 provides for regular energy audits to be carried out for e

companies with an average total final energy consumption of at least 2.7 gigawatt hours.

Companies in all EU member states are obligated to carry out regular energy audits starting with this consumption
threshold at the latest.

Total final energy consumption > 7.5 GWh/a

Introduce a certified energy management system

Companies with a total final energy consumption of more than 7.5 gigawatt hours are obligated by the new Energy
Efficiency Act to set up a certified energy management system in accordance with ISO 50001 or an environmental
management system in accordance with EMAS. Detailed data recording at the company is required as a basis in this
context. Among other things, the supply and discharge of energy, process temperatures and media that carries waste
heat (temperatures and amounts of heat) must be recorded. Using the database, possible potential for final energy
savings, as well as for waste heat recovery and utilization, are to be identified and evaluated in accordance with

DIN EN 17463 ValERI with regard to their economic efficiency.

Companies which exceed the consumption threshold of 7.5 gigawatt hours must implement the aforementioned

measures within a period of twenty months. The obligation does not apply if the value falls below the threshold again.

EU directive

EU Energy Efficiency Directive 2023/1791 obligates companies with an average total final energy

consumption of at least 23.61 gigawatt hours to set up a certified energy management system.
The obligation is therefore mandatory for companies in all EU member states once this consumption threshold

is exceeded, at the latest.

The creation of implementation plans for final energy savings and the use of an energy management system require
companies to continuously identify optimization measures and check their cost-effectiveness. If a measure is evaluated
as economical in accordance with DIN EN 17463, it must be implemented.

When is a measure considered economical?

A measure for saving final energy or increasing energy efficiency is evaluated in accordance with DIN EN 17463
using the capital value method, provided that its useful life is a maximum of 15 years. It is considered economical if
a positive capital value results after a maximum of 50 percent of the useful life.

The German Federal Office of Economics and Export Control (BAFA) carries out spot checks to verify compliance with the

obligations prescribed by the Energy Efficiency Act.

Important note: Failure to comply with the obligations, as well as incorrect, incomplete or untimely
implementation, can lead to fines of up to 100,000 Euros.
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Public entities

Both EU Energy Efficiency Directive 2023/1791 and the new Energy Efficiency Act assign a special responsibility to the
public sector. For example, measures at state institutions should reflect general efforts to improve energy efficiency and
public entities should act as role models. With a total annual final energy consumption of 1 gigawatt hour or more, public
institutions are obligated by the Energy Efficiency Act to reduce their final energy consumption by two percent per year.
Accordingly, the threshold values above which energy efficiency measures are mandatory are set more ambitiously for

the public sector than for companies.

Total final energy consumption > 1 GWh/a

Introduce a simplified energy management system

Public entities with a total final energy consumption of more than 1 gigawatt hour on average in the last three completed
calendar years must introduce a simplified energy management system. This corresponds to a step-by-step introduction

to energy management in accordance with level 2 of ISO 50005.

Total final energy consumption > 3 GWh/a

Introduce a certified energy management system

Starting with a total final energy consumption of more than 3 gigawatt hours on average in the last three completed
calendar years, public entities are required to set up a certified energy management system in accordance with ISO 50001
or an environmental management system in accordance with EMAS.

The obligations must be implemented by the public sector by June 30, 2026, at the latest.

EU Energy Efficiency Directive 2023/1791 clearly assigns the public sector a pioneering role. EU directive

To fulfill this role-model function, public entities in all EU member states are obligated to reduce

total final energy consumption by at least 1.9 percent annually. In particular, energy management systems which

are intended for compliance with European or international standards such as ISO 50001 in accordance with the EU

directive are particularly effective.

Data centers & IT operators

EU Energy Efficiency Directive 2023/1791 and the Energy Efficiency Act set strict standards for data centers as energy-
intensive facilities. Since January 2024, they have had to cover half of their energy consumption through renewable
sources, and from 2027, they will have to cover the full amount this way. Data centers must generally be set up and
operated in such a way that a high level of energy efficiency can be achieved in the long term. The Energy Efficiency Act
differentiates between the specific target values depending on when a data center goes, or has gone, into operation.
Similar to the obligations for companies and public entities, a large number of data centers are also required to set up an

energy or environmental management system as a measure for increasing energy efficiency.
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Total final energy consumption > 7.5 GWh/a

Introduce an energy or environmental management system

Data centers with a total final energy consumption of more than 7.5 gigawatt hours on average in the last three
completed calendar years are obligated to introduce an energy or environmental management system. Whether this
must be certified in accordance with ISO 50001 or validated in accordance with EMAS depends on the connected load of

the data center.

Non-redundant connected load

Data centers: = 1 MW (private sector) or = 300 kW (public sector)

IT operators: = 500 kW (private sector) or = 300 kW (public sector)

Certification according to 1ISO 50001 or validation according to EMAS

Energy and environmental management systems for data centers must be certified in accordance with I1SO 50001 or
validated in accordance with EMAS if the non-redundant connected load exceeds a certain value. For data centers in
private-sector operation, this is 1 megawatt. In public operation, certification or validation is already required starting at
300 kilowatts.

Similar requirements apply to operators of information technology. For them, however, certification or validation is

mandatory for private-sector operation starting at a non-redundant connected load of 500 kilowatts.

. . . . . . X EU directive
EU Energy Efficiency Directive 2023/1791 stipulates that, in the case of data centers with a

non-redundant connected load of at least 1 megawatt in accordance with the current version of

the EU Code of Conduct for the Energy Efficiency of Data Centers, a certified energy management system or a
validated environmental management system must be set up.

© Siemens 2024. All rights reserved | siemens.com/lowvoltage/power-monitoring 10


https://www.siemens.com/global/en/products/energy/low-voltage/solution-concepts/power-monitoring.html
https://joint-research-centre.ec.europa.eu/scientific-activities-z/energy-efficiency/energy-efficiency-products/code-conduct-ict/european-code-conduct-energy-efficiency-data-centres_en

Siemens | Achieving energy efficiency targets the easy way

Excursus: Determination of the
total final energy consumption

The basis for correct fulfillment of the obligations imposed by the new energy legislation is careful determination of the
total final energy consumption. The calculation and evaluation must be carried out annually for the respective
observation period of the last three completed calendar years. Annual reevaluation means that companies, public
institutions and data centers are not automatically obligated to implement measures for increasing energy efficiency on a
continual basis. If the value falls below the statutory threshold, the obligation may be waived.

When correctly determining the total final energy consumption, the energy consumed at your owned (or rented)
occupied location must be taken into account. This not only includes all associated land and buildings, but other energy
consumers such as facilities and assets, processes and the vehicle fleet as well. The calculation includes the quantities of
energy consumed from all external, commercially available sources such as electricity, natural gas, coal and district
heating. The relevant measuring point is the transfer point to a location, for example the extraction point from the
upstream grid. Consumption of self-generated energy such as electricity generated by a photovoltaic system is also taken
into account. This only applies if the generated energy is used on site and not transferred elsewhere, however. For
example, self-generated electricity which is fed into the grid is not included in the total final energy consumption.
Regardless of whether the energy is for in-house use or transfer, ambient heating & cooling and solar thermal energy
must be excluded from the calculation of total final energy consumption. In contrast, energy conversion and transmission
losses are absolutely considered energy consumption and are therefore taken into account in the calculation.

Total final energy consumption

Sum of all self-consumed energy quantities

from purchased energy sources + self-generated energy
incl. energy conversion losses & transmission losses
 without transferred energy

« without ambient heat/cold

» without solar thermal energy

The total final energy consumption is usually determined and evaluated in the following steps.

Step 1: Step 2: Step 3: Step 4: Step 5:
Creation of the Energy Conversion into Calculation of the Determination

accounting consumption consumption total final energy of fulfillment
framework recording units consumption obligations
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Step 1: Creation of the accounting framework

All energy sources and carriers used at the site during the period under review are listed and examined for their suitability

to be allocated to the total final energy consumption.
The following diagram shows a sample accounting framework for determining the total final energy consumption of a

company. The final energies to be taken into account are marked accordingly.

District  Natural Solar Electricity
Fuels heating gas Substrate radiation (grid supply)

Photovoltaic system/
Wind power

Vehicles/Construction

machinery
2
g
| =
Conversion plants : w
-----------------------------------
- - Electricity
Steam gen. o &5
25 ==
£
3
< Gas consumption/Heating processes/ Electricity consumers
Buildings
Heat
GC, GC, GC_ EC, EC, EC,

(Waste) heat

(Waste) heat Electricity
ORC system

Company accounting

Transferred energy @ Final energy @ Primary energy

*Energy consumption from self-generated solar energy is
not added to the total energy.

Electricity

Step 2: Energy consumption recording

The energy quantities consumed within the last three completed calendar years are recorded for the energy sources listed

in the accounting framework.

The determined total final energy consumption must be verifiable. For this reason, verifiable data — for example from
billing documents from energy supply companies — should be used as the basis for recording. If the relevant documents
are not available, plausible estimates and projections can be made. These figures must be calculated and justified in a

comprehensible manner.

© Siemens 2024. All rights reserved | siemens.com/lowvoltage/power-monitoring 12


https://www.siemens.com/global/en/products/energy/low-voltage/solution-concepts/power-monitoring.html

Siemens | Achieving energy efficiency targets the easy way

Step 3: Conversion into consumption units

To add up the energy consumption quantities accrued, the different units of the recorded energy sources must first be
standardized by being converted into the commonly used consumption unit of kilowatt hours (or megawatt
hours/gigawatt hours). The respective conversion factors for the various energy sources can be found in the following

table from the German Federal Office of Economics and Export Control (BAFA).

Energy source Standard unit Heating value in Calorific value in
kWh/standard unit kWh/standard unit

Light heating oil I 9.94 10.6

Heavy heating oil I 10.9 11.3

Liquid gas kg 12.77 14.06

Natural gas (averaged L and H) m3 9.77 10.78

Hard coal kg 8.36 8.6

Lignite kg 5.6 6

Gasoline fuels | 9.02 9.92

Diesel fuels | 9.96 10.66

Kerosene | 11.89 =

Biomass wood kg 4.07 4.4

Wood pellets kg 5 5.4

Biogas m3 5 7.5

Biodiesel I 9.04 9.78

Hydrogen m3 3 3.54

Electricity kWh 1 1

District heating/District cooling kWh 1 1

Source: BAFA information sheet for determining the total final energy consumption (as of July 17, 2024)

Step 4: Calculation of the total final energy consumption

The average total final energy consumption is calculated by adding up the standardized energy consumption quantities
over the three-year observation period and finding the annual average. This serves as the basis for deriving the respective

legal obligation.

Step 5: Determination of fulfillment obligations

It is the responsibility of the company, public authority or data center to independently examine whether the calculated
total final energy consumption results in an obligation according to the Energy Efficiency Act. In this respect, the

corresponding measures must be implemented by the prescribed deadlines.
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Energy management systems:
Curse or blessing?

A central requirement of the new energy legislation is the obligation for companies, public entities and data centers to set
up energy or environmental management systems depending on their total final energy consumption. Around 12,400
companies in Germany alone are affected by the new obligation 3.

Small and medium-sized companies in particular may potentially be critical of the introduction of a management system
due to the expected implementation and certification costs. An energy management system (EnMS) can offer a number
of other advantages over and above compliance with legal requirements and the associated legal certainty, however. In
monetary terms, companies benefit from an increase in company value resulting from cost savings through improved
operating procedures, increased process efficiency & productivity and optimized investment planning. Through the
targeted identification, evaluation and implementation of economically sensible improvement measures with the help of
the system, optimization potential can also be identified, which can contribute to ensuring improved service, optimized
prices and faster delivery times in addition to direct financial savings. In this way, customer requirements can be met
more efficiently and customer satisfaction can be increased. In conjunction with the increased contribution to
environmental and climate protection, this can be positively utilized in external communication and also lead to increased
motivation among the company's own employees.

The main arguments for an EnMS at a glance

Increased Optimization of
Efficiency of productivity investment planning

processes
LS
@)
Improvement of o o)
operating processes {o¥

K

Cost savings

€ Increase in
company value

Energy management system

Legal Certainty H n
>

Employee Fulfillment of
motivation Marketing customer requirements

Environment and
climate protection

3 https:/lwww.emas.delfileadmin/user _upload/4-pub/UGA Infoblatt EnEfG_EMAS ISO50001.pdf (German)
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When used systematically, an energy management system can provide legally obligated companies with comprehensive

added value which compensates for the required expenses.

For companies without a legal obligation, voluntarily setting up an energy management system — with or without ISO
50001 certification — can be just as worthwhile thanks to the positive side effects. For example, companies which are only
required by law to draw up system-independent implementation plans for energy-saving measures can nevertheless
benefit from simplified identification, evaluation and planning of the measures by using an energy management system.
In the case of voluntary use, it is advisable to carefully weigh the costs and individual benefits beforehand. Nevertheless,
against the backdrop of potentially increasing energy efficiency requirements, it makes sense for companies without a
management system to create a basis for professional energy management as early as possible through well-founded
power monitoring in any case.

Power monitoring:
The basis for professional energy
management

According to ISO 50001, a continuous improvement process based on a recurring control loop is to be pursued
through professional energy management. The so-called PDCA cycle consists of four phases: Plan, Do, Check and Act.

Its applicability depends on a sound database created through power monitoring.

Act oy
Regular controlling

Power monitoring

Plan
Energy policy goals

Check A Do
Consumption data =il Process optimization

recording/evaluation

Plan: In the planning phase, energy policy targets are defined against the background of the current energy

baseline and the current energy performance indicators.

Do: The required measures are introduced in the implementation phase and put into practice through the
optimization of processes.

Check: The success of the measures can be monitored during the test phase by recording and evaluating

consumption data.

Act: The act phase serves to analyze and evaluate the results. In turn, new targets and measures can be derived

through regular careful controlling.
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Power monitoring systems are used as a primary tool throughout the entire cycle, allowing energy flows at the entire
site — including all production and ancillary plants, buildings and other infrastructure areas — to be recorded, processed
and analyzed in detail with software support. Only using this database is the required transparency for identifying

potential savings and deriving appropriate optimization measures created.

As the basis for professional energy management, power monitoring systems are essential for meeting the new legal
requirements.

Power monitoring in practice

As described above, the legal measures must be implemented by specific deadlines. If the deadlines are exceeded, severe
fines may be imposed. As the implementation of energy management systems can take several months to plan and
introduce, it is advisable for affected companies, public entities and data centers to deal with the new requirements as
early as possible. The first step is to create the required data transparency by selecting and setting up a suitable power
monitoring solution. It is important to deal with both the respective legal obligation and the individual requirements of a

corresponding system in advance here.

What resources are available internally? Are you looking for a particularly simple and predominantly cost-effective
introduction to power monitoring, or does the focus lie more on a wide range of functions and customizability?

How many energy flows have to be recorded at how many measuring points? Is a building management system into
which the power monitoring system will be integrated already in use? What developments are planned for the coming
years? Answering these and other questions helps to develop a suitable power monitoring concept and select a suitable

system solution for implementation.

For better orientation, two possible solutions for different requirements are presented below. Depending on the

individual requirements, an entry-level solution such as SENTRON Powercenter 3000 or an advanced system such as

SENTRON Powermanager may make sense. All considerations must always be preceded by the fundamental question of

whether the power monitoring system in question is capable of fully recording and processing the energy flows of all
media used in operation. With both solutions presented below, the integration of measuring devices for a wide range of
media — be it electricity, water, heat, gas, steam, compressed air, oil or others — is easily possible. Another general
question concerns where the recorded and analyzed data should be stored. Depending on the organizational structure,
data storage on the local network or in a cloud may be preferred. Both systems described below rely on the local on-site
application as standard. SENTRON Powercenter 3000 can also be optionally connected to the SENTRON Powermind cloud

application or other cloud systems.
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SENTRON Powermind Cloud systems
power management software (e.g. AWS and MS Azure)
(cloud-based) ]

On-site
SENTRON Powermanager SENTRON Powercenter 3000
power management software power management software
(expert level) (entry-level)

5 -4

Electricity Steam Compressed air

In addition to these basic preliminary considerations, a careful comparison of your own requirements and the range of
functions offered should always be carried out as a basis for decision-making when selecting a suitable power monitoring

system.

The entry-level solution:
SENTRON Powercenter 3000

From the family-run trade business to the urban shopping center and the regional primary clinic to the medium-sized
automotive supplier, operators of small and medium-sized companies in particular generally have very limited resources.
This makes it all the more relevant in these cases to get a simple and cost-effective start in power monitoring which
requires as little effort as possible. In this context, the use of a plug & operate solution which requires neither additional

hardware nor separate software installations is ideal. One such solution is the SENTRON Powercenter 3000.

The SENTRON Powercenter 3000 is a web-based IoT data platform which is specially designed for energy and status
monitoring of low-voltage power distribution systems for small and medium-sized applications. The compact design of
the application with its predefined range of functions enables an economical introduction to energy management in

accordance with ISO 50001 at a manageable cost and in a short space of time.

It is integrated into the company by means of a compact industrial PC with pre-installed ready-to-use software which can
be placed in almost any cabinet thanks to its minimal space requirement. Thanks to an integrated web interface,
predefined widgets and a network scan function for integrating available field devices, commissioning is possible in a
short time and without programming. In the basic configuration, up to 32 devices capable of communication can be
integrated for the energy measurement of a wide range of media via Modbus TCP. If necessary, expansion to up to 212
devices is possible. Connected devices such as energy meters, multifunction measuring devices, compact circuit breakers
and open circuit breakers transmit the recorded energy data to the SENTRON Powercenter 3000. The data is collated there
and visualized using the integrated web interface with responsive web design on all browser-enabled end devices on the
local company network. In addition to energy values and consumption, status information and, if necessary, warning and
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alarm messages for all connected devices are also displayed. In this way, the system not only offers power monitoring,
but also the option of condition monitoring and simplified localization of error and fault sources. Based on this,
maintenance management can be optimized and system availability can ultimately be increased. Thanks to predefined
dashboards, you do not need to program your own views. If necessary, up to ten additional customer-specific dashboards

can be added from freely placeable and combinable widgets from the integrated library.
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Sample data visualization with SENTRON Powercenter 3000

Through the web-based visualization of energy and status data, the SENTRON Powercenter 3000 creates the necessary
transparency which forms the basis for professional energy management. The included basic range of functions therefore
fully meets the necessary requirements for ISO 50001 certification. The standard requirement to demonstrate continuous
improvement in energy efficiency, for example, is met by saving 10-second and 15-minute energy values over a period of
fourteen months. A corresponding export function is integrated for periodic or spontaneous data extraction.

In addition to local data storage and analysis, the SENTRON Powercenter 3000 can also be provided with a secure
connection to the SENTRON Powermind cloud application or other cloud systems if desired. In this way, the entry-level
solution can be adapted to the growing requirements of operators, for example if cross-location power monitoring is to

be made possible at a later date. The SENTRON Powercenter 3000 meets all common information security requirements

for both local and cloud-based applications.
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The expert solution:
SENTRON Powermanager

For more complex energy distribution situations, such as at large companies and groups, at distributed properties and
logistics chains, a large number of different energy sources must be taken into account for professional energy
management. As a result, energy values and consumption must be recorded at numerous measuring points. These
applications therefore require power monitoring systems which allow the flexible integration of a large number of field
devices. In addition, more extensive analyses and individual evaluations are often required to create the necessary
transparency. The range of functions of the power monitoring solution used must be correspondingly broad. In this
context, the SENTRON Powermanager software can be used, for example.

SENTRON Powermanager is an power monitoring solution which is specially designed for larger applications thanks to its
great flexibility and wide range of functions. Up to 700 field devices capable of communication on one server can be
integrated using secure network access via Modbus TCP, Modbus RTU, IEC 61850 or BACnet. The system limits are
correspondingly higher for decentralized applications. SENTRON Powermanager collects the transmitted energy data of all

media flows used, saves it and makes it available for further analysis.

It can be a challenge to maintain an overview and come to the right conclusions for the development of suitable energy
efficiency measures from the comprehensive database, particularly in the case of energy distribution situations with such
a large volume of energy data. SENTRON Powermanager supports operators with functions specially designed for these

high requirements which improve clarity and enable greater customization.

This PC-based software already offers the option of customizing the user interface to suit individual requirements and
preferences during commissioning and at any point after that as well. The display of integrated standard energy reports
can also be defined by the user. An extensive graphics library with a large number of predefined graphic elements and
easily adaptable templates is available for custom dashboards. An especially high degree of customization can be
achieved using the optional graphics editor. Thanks to the flexible design, uploading and adaptation of your own
graphics, energy flows and measuring points can be visualized realistically, enabling easy and customized workflow

design.
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Sample workflow design with the graphic editor from SENTRON Powermanager
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SENTRON Powermanager also provides comprehensive energy reporting with automated data preparation and an export
function for operational energy management to further support fulfillment of the requirements for professional energy
management in accordance with I1SO 50001 and therefore the legal requirements. In this way, sophisticated reports can

be created with little effort and saved in various file formats, even over longer periods of time.

Comprehensive status monitoring of the integrated field devices with integrated diagnostics, fault and maintenance
management is also among the range of functions, as is continuous monitoring of the power quality. Operatorss are
automatically alerted in the event of voltage deviations, harmonics, voltage dips/surges and transients. Both functions can

be used to optimize system availability, system efficiency and energy consumption.

The choice of SENTRON Powermanager is of particular interest to operators of buildings and properties who would like to
integrate an power monitoring solution into a building management system such as the scalable Desigo CC building

management platform. Thanks to the openness of modern systems, seamless integration is generally straightforward.

An examination of the two system solutions presented shows that it is possible to set up professional power monitoring
on different scales. Both solutions fully meet the requirements of ISO 50001. Depending on the individual framework
conditions and requirements of the operator, a plug & operate entry-level solution or a comprehensive expert solution
with an extended range of functions may be the right choice. The availability of these different options makes it possible
for all affected companies, public entities and data centers to comply with the new legal obligations within the scope of

their available resources.

Summary: Achieving energy
efficiency targets in 6 steps

Updated energy legislation comes along with new challenges. The elevated targets set by European Energy Efficiency
Directive 2023/1791 will be passed on to all sectors as part of national implementation by EU member states (in Germany,
in the form of the new Energy Efficiency Act, or EnEfG). The new legal obligations are based on the level of a company's
total final energy consumption. The companies, public entities and data centers concerned are required to systematically
develop measures for increasing energy efficiency as a primary component of the obligation. In many cases, this goes
hand in hand with the mandatory introduction of a certified energy management system, usually in accordance with

ISO 50001. The basis for this is always a transparent database which can be created using power monitoring systems. The
market offers various solutions in this context which can differ considerably in terms of resource requirements and range

of functions.

To achieve the energy efficiency targets and avoid fines of up to 100,000 Euros, a strategic approach to fulfilling the legal

obligations is recommended.
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Inform

Familiarize yourself with the new legal situation as soon as possible. What obligations
could arise from it? What are the deadlines for implementation? How quickly must action
be taken?

Verify

By determining your total final energy consumption, check whether you are actually y
affected by the new legal requirements. Derive your specific obligations from the result
using the legal threshold values. Note that the total final energy consumption must be
recalculated annually and documented in a verifiable manner.

Plan

Take time to plan the necessary measures for fulfilling your obligations. Consider
whether you have sufficient knowledge and resources for carrying this out yourself.
If you are obligated to introduce an energy management system and, in particular,
to certify it in accordance with ISO 50001, bear in mind that implementation can be
complex and time consuming. It may be advisable to seek external support.

Decide

A transparent database is the foundation of professional energy management.

To achieve this, a suitable energy monitoring solution must be implemented. Carefully
examine which solution available on the market is best suited to your requirements. Plug
& operate solutions like SENTRON Powercenter 3000 are ideal for getting started quickly
and easily. For complex and decentralized energy distribution situations, a solution with
an especially comprehensive range of functions like SENTRON Powermanager could be
the right choice.

Act

Purchase, implement and commission the selected system at an early stage. Bear in mind
that solutions with a wide range of functions require a much longer implementation
period than plug & operate solutions. Always observe the legally stipulated deadlines for
implementing your obligations.

Implement

Bring professional energy management to life in your day-to-day operations. By consis-
tently recording and analyzing energy data with the help of your energy monitoring
system, you will have a well-founded database at your disposal. Actively use it to identify,
evaluate and implement measures for increasing your energy efficiency.
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Additional information

Websites

Siemens
SENTRON Powercenter 3000 — transparent power distribution made simple
SENTRON Powercenter 3000 — Siemens EN

SENTRON Powermanager — power monitoring for smart infrastructures

SENTRON Powermanager — Siemens EN

Power monitoring for low-voltage power distribution

Power monitoring — Siemens EN

European Union

The European Green Deal

Energy Efficiency Directive, EED (2023/1791)
Requlation 2021/1119

Fact sheet enerqy efficiency 03-2024

European Code of Conduct for energy efficiency in data centres

Federal ministry of justice | Germany
Energy Efficiency Act (EnEfG) (German)

BAFA (Federal Office for Economic Affairs and Export Control) | Germany
Fact sheet for the Energy Efficiency Act (EnEfG) (German)

Fact sheet for determining the total final energy consumption (German)

Software

Siemens
SENTRON Powercenter 3000
Search — Siemens SiePortal

SENTRON Powermanager
Search — Siemens SiePortal
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