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Executive Summary

The current Regulation 547/2012 establishes ecodesign requirements for ‘water pumps’,
defined in the regulation, Article 2 (1) as “the hydraulic part of a device that moves clean
water by physical or mechanical action and that fits one of the following designs”:

e End suction own bearing (ESOB)?,
e End suction close coupled (ESCC)?,

e End suction close coupled inline (ESCCi)3,
e Vertical multistage (MS-V)#4,
e Submersible multistage (MSS)>.

The ecodesign requirements are established based on the water pump’s characteristics in
terms of nominal speed, impeller size and mechanical shape and flow and hydraulic energy
performance. Taking these aspects into account, a minimum efficiency requirement
(Minimum Efficiency Index, MEI) is established for the five water pump designs in scope
with several tiers, where the last tier is already in place® (MEI” = 0.4).

In March 2012, the Commission services launched two preparatory studies on pumps not
covered by Regulation 547/2012: waste water pumps (Lot 28) and on pumps for private
and public swimming pools, ponds, fountains and aquariums and clean water pumps larger
than those regulated in Regulation 547/2012 (Lot 29).

Using the opportunity from the mandatory review (aiming at adopting an Extended Product
Approach (EPA)), the Commission services proposed - and stakeholders largely concurred
- to integrate the preparation of regulatory proposals deriving from the preparatory studies
in the review of the existing Regulation 547/2012. This would give time to correctly develop
an EPA not only for pumps in scope of the current regulation, but also for those in the
preparatory studies (lot 28 and 29) allowing for bigger savings. Furthermore, it would
reduce the administrative burden for manufacturers and market surveillance authorities by
integrating these pumps into one regulation, rather than having to comply with and verify
compliance with requirements in three separate regulations.

Adopting an EPA would mean to set requirements including the motor and any existing
control unit to the calculation of energy efficiency (i.e. EEI of a ‘pump unit’), while the
current regulation 547/2012 sets requirements for the water pumps only (i.e. the ‘bare
shaft pump’).

In current regulation 547/2012, the efficiency is calculated as the Minimum Efficiency

! End suction water pumps mean single stage end suction rotodynamic water pump designed for pressures up
to 16 bar, with a specific speed ns between 6 and 80 rpm, a minimum rated flow of 6 m3/h (1.667:103 m3/s)
with a maximum shaft power of 150 kW, a maximum head of 90 m at nominal speed of 1 450 rpm and a
maximum head of 140 m at nominal speed of 2 900 rpm.

2 Ibid.

3 Ibid.

4 Means a glanded multi stage (i > 1) rotodynamic water pump in which the impellers are assembled on a
vertical rotating shaft, which is designed for pressures up to 25 bar, with a nominal speed of 2 900 rpm and a
maximum flow of 100 m3 /h (27.78°1073 m3/s).

5 Means a multi stage (i > 1) rotodynamic water pump with a nominal outer diameter of 4” (10.16 cm) or 6”
(15.24 cm) designed to be operated in a borehole at nominal speed of 2 900 rpm, at operating temperatures
within a range of0 °C and 90 °C.

6 Ecodesign requirements shall apply from 1 January 2015.

7 Minimum Efficiency Index (MEI), derived from the pump’s best hydraulic efficiency point close to nominal
loads



The Extended Product Approach (EPA) methodology for pump units includes components
that are typically used together with the bare shaft pump (i.e. motor and VSD) for
calculating the pump unit’s energy efficiency. The dedicated metric is called the Energy
Efficiency Index (EEI), derived from the total efficiency of the pump unit at different loads.
The EEI is used for establishment of minimum efficiency requirements for the extended
product.

The System Approach focuses on optimising the energy consumption of the pump unit in
the actual flow system it is intended to operate (variable or constant flow), and in this way
only use the electrical energy necessary to operate in the desired flow profile.

The aim of this review study was thus to propose a new regulatory measure replacing
547/2012 and incorporating if possible an EPA and previous preparatory studies Lot 28 and
Lot 29 under the same umbrella of requirements based on analysis of an extension of the
scope and analysis of requirements. This included an in-depth analysis of the consequences
of EPA for market surveillance.

Scope

The starting point of this review is the ‘initial’ scope, which includes the five pump
categories defined in the current regulation, eight pump categories from preparatory study
Lot 28 and eleven pump categories from preparatory study Lot 29, totalling twenty-four
clean water, waste water, solids handling, spa, fountain and swimming pool pumps.

Two screening steps have been performed to define the final proposed scope with only
pumps that present important levels of energy consumption and saving potentials,
meaning those which show a contribution of more than 0.5% of all the pumps’ annual
energy consumption and which also present important savings at EPA level. The first
screening was based on data from previous preparatory studies (Lot 11, Lot 28 and Lot
29), whose outcome was a preliminary scope used to collect data from industry. The second
screening was done using industry data on different operational parameters as well as
market data. The outcome of the second screening was the final scope, which was used to
calculate the life cycle environmental impacts, life cycle costs, identify designs for
improvement and carry out the scenario analysis.

For pumps in the final scope of this review study it has been found that the potential
savings when applying EPA are far bigger than those at product level: Estimated savings
at product level are about 5 TWh/year based on estimations from data received from
industry (see chapter 9, Table 31), while savings when applying EPA are at least 43
TWh/year in 2030. It has also been found that only twelve pump categories out of the
twenty-four in the initial scope of the review study account for 95% of the total annual
energy consumption. Furthermore, that these twelve pumps represent also the biggest
saving potential when applying EPA, i.e. they account for about 90% of the total EPA
savings potential of the twenty-four pumps included in the review in the first place.

The final scope of the study has been defined by including these twelve bare shaft pump
types, which have been further investigated in the course of this review study and are:

e End suction own bearing (ESOB) clean water pumps with a maximum shaft power
of 150kw

e End suction closed coupled (ESCC) clean water pumps with a maximum shaft power
of 150 kW



e End suction closed coupled in line (ESCCi) clean water pumps with a maximum shaft
power of 150 kW

e Vertical Multistage (MS-V) clean water pumps designed for pressures up to 25 bar

e Vertical Multistage (MS-V) clean water pumps designed for pressures between 25
and 40 bar

e Horizontal Multistage (MS-H) clean water pumps designed for pressures up to 25
bar

e Horizontal Multistage (MS-H) clean water pumps designed for pressures between
25 and 40 bar

e Submersible borehole multistage (MSSB) clean water pumps with a nominal outer
diameter of up to 6" (15.24 cm)

e Booster-sets for clean water with a maximum shaft power of 150 kW

e Swimming pool pumps (SWP) with a maximum shaft power of 2.2 kW

e Submersible vortex radial (SVR) pumps for waste water with a maximum shaft
power of 160 kW

e Submersible channel radial (SCR) pumps for waste water with a maximum shaft
power of 160 kW

The investigation of future policy measures for the above mentioned twelve pumps has
been done by extending the scope from the pumps themselves (product level) to the pump
units (extended product level as explained in previous page). Furthermore, two different
set of requirements have been considered separately, one for constant flow applications
and one for variable flow application. This has been done because the potential savings of
the whole extended product has been the focus of this study and that pumps in constant
flow applications have different hydraulic behaviour (i.e. different flow time profile) than
pumps used in variable flow applications.

Energy consumption of water pump units

Based on the investigations of the market and data provided from industry for constant
and variable flow applications, the total annual energy consumption of all pumps in
final scope of the study is 225 TWh/year in 2015. Of this 166 TWh/year is from pumps
covered by the current regulation, and 59 TWh/year is from pumps not covered by the
regulation. This means that the majority of the energy consumption (73.8%) is from pumps
currently in scope of the regulation.

If no action is taken, meaning that the current regulation is not revised, the predicted
total annual energy consumption will be 253 TWh/year in 2025 and 261 TWh/year in
2030.

Policy options and potential energy savings of water pump units

The potential energy savings from applying new energy efficiency requirements have been
calculated using the Extended Product Approach methodology. However, it goes a bit
further into the System Approach by setting different EEI-requirements depending on the
flow profile of the system in which the pump units are intended to operate. For pump units
operating in variable flow applications, it has been assumed that a transition would occur
so by 2021, all pump units will have to be installed with Variable Speed Drives. This would
reduce the energy consumption of water pump units, since the motor would only operate
at the required speed to deliver the reduced/increased flow and pressure.

To assure this happens, it should be possible for Market Surveillance Authorities to verify
that the pump is actually installed with a VSD. The possibility to do that was investigated



by consulting with Member State representatives and Market Surveillance Authorities. The
results of this analysis show that, within the current framework of the Ecodesign Directive,
the Market Surveillance Authorities cannot perform this verification.

On this background two alternative proposals have been developed, which are expected to
achieve only a fraction of the initially calculated potential energy savings. The original
proposal is called Policy Option 1 (PO1), which brings the largest savings but requires
verification at installation, for when the product is put into service. The two alternatives
are called Policy Option 2 and 3 (PO2 and PO3). PO2 and PO3 propose ecodesign
requirements for when the product is placed on the market. They do not deliver the full
savings potential since the verification of the pump units that operate in variable flow
systems is not performed, which would ensure they are installed with VSDs.

The three policy options, the proposed requirements and implementation dates are
presented in Table 1.



Table 1. Proposed policy options for water pump units.

Policy Option
(PO)

BAU - Business As
Usual

Requirements

No proposed requirements

Applicability of requirements

Implementation dates and EEI
ambition levels®
Not relevant

PO1 - MEI and
EEIl requirements
with
enforcement
when placed on
the market and
put into service

Minimum Efficiency Index (MEI) for all bare shaft
pump types as in current regulation 547/2012.
Energy Efficiency Index (EEI) and energy
efficiency® requirements for use of the bare shaft
pumps and the pump units in variable and
constant flow systems (EEiv and EElc) with EElv
being more stringent than EElc.

Information requirements on rating plate and in
manuals and websites.

Information requirement making it mandatory for
installer to declare the pump unit’s intended use.

1. When bare shaft pumps are
placed on the market as such or
as part of a pump unit.

2. When placed on the market or
put into service.

3. When placed on the market or
put into service.

4. When put into service.

e ECO1: Less ambitious EEl levels.
2020 for pump units with an EPA
calculation and testing
methodology in place and 2021
for pump units without an EPA
methodology?®.

e ECO2: More severe EEl levels with
two Tiers. Tier 1 in 2020/2021 and
same levels as ECO1. Tier 2 in
2023/2024 with more stringent
levels.

e ECO3: More stringent levels as in
Tier 2 of ECO2 are introduced
already in 2020/2021.

PO2 - EEI
requirements
with
enforcement
when placed on
the market

Energy Efficiency Index (EEI) and energy
efficiency® requirements for use of the bare shaft
pumps and the pump units in variable and
constant flow systems (EEiv and EElc) with EEIv
being more stringent than EElc.

Information requirements on rating plate and in
manuals and websites.

1. When bare shaft pumps and
pump units are placed on the
market.

2. When placed on the market.

e ECO1: Same as ECO1 in PO1.
e ECO2:Same as ECO2 in PO1
e ECO3:Same as ECO3 in PO1.

8 “"ECO” scenarios refer to scenarios with different EEI ambition levels at different implementation dates.
° Energy efficiency requirements have been developed for pump types where a draft methodology for calculating EEI has not been finalised yet at the time of this study (i.e.

multi-stage pumps)

10 For some pump unit types, an EPA methodology has not yet been been finalised (e.g. multi-stage pump units) or has not been started (e.g. swimming pool pumps and

wastewater pumps).




Policy Option Implementation dates and EEI

(PO) Requirements Applicability of requirements ambition levels?
PO3 — MEI 1. Minimum Efficiency Index (MEI) level for all bare | 1. When bare shaft pumps are From 2020
requirements shaft pump types as in current regulation placed on the market as such or
with EEl as 547/2012. as part of a pump unit.
information 2. Information requirements by manufacturers of 2. When placed on the market.
requirement and bare shaft pumps and pump units on Energy 3. When placed on the market.
enforcement Efficiency Index (EEI) levels, regardless of the
when placed on intended use (i.e. both in constant and in variable
the market flow systems).

3. Information requirements on rating plate and in

manuals and websites.




The estimated potential energy savings for the different policy options are presented in
Table 2. PO2 and PO3 are expected to deliver only a fraction of the PO1 savings because
there is no verification that VSDs are installed with pump units operating in variable flow
systems. In the case of PO3, the savings are expected to be smaller than those achieved
by PO2, because PO3 does not propose minimum efficiency levels for EEI but only
information requirements. The exact potential savings are not known at this stage but
they will be investigated once these policy options are further evaluated in a future Impact
Assessment.

Table 2. Potential energy savings from proposed policy options.

Policy Po.tenti.al energy saving.s for pump Potential energy savings fo.r extended
Option (PO) units with pump types in current scope compared to regulation 547/2012
scope of Regulation 547/2012
e ECO1:23.2 TWh/yearin2025and |e ECO1:27.3 TWh/yearin 2025 and 42.8
36.9 TWh/year in 2030 TWh/year in 2030
PO1 e ECO2:24.3TWh/yearin2025and |e ECO2:29.3 TWh/yearin 2025 and 47.3
39.6 TWh/year in 2030 TWh/year in 2030
e ECO3:25.2 TWh/yearin2025and |e ECO3:30.6 TWh/year in 2025 and 48
40 TWh/year in 2030 TWh/year in 2030
PO2 Expected to be only a fraction of the savings identified in PO1
PO3 Expected to be a smaller fraction of the savings identified in PO1

Table 2 shows that the majority of the savings from PO1 would come from implementing
EPA policy measures to pump categories currently in scope of Regulation 547/2012. These
account for more than 80% of the total potential savings at EPA level by 2030:

e [Eco-scenario 1: 36.9 TWh/year (pumps in current regulation) out of 42.8
TWh/year (pumps in final scope).

e Eco-scenario 2: 39.6 TWh/year (pumps in current regulation) out of 47.3
TWh/year (pumps in final scope).

e Eco-scenario 3: 40 TWh/year (pumps in current regulation) out of 48 TWh/year
(pumps in final scope).

Furthermore, it has been found that multistage clean water pumps currently not in scope
would contribute with around 11% of the total potential energy savings by 2030,
considering any of the three defined policy measures. This means that pumps currently in
Regulation 547/2012 plus multistage clean water pumps currently not in scope, represent
more than 90% of the total potential savings identified from PO1. PO1 requires that market
surveillance is carried out at the putting into service and that it is possible to check wether
the pump is installed correctly i.e. in a variable or constant flow system, and with our
without a VSD.

PO2 and PO3 have been developed because most of the Market Surveillance Authorities
the study team had a dialogue with, concluded that it is very difficult to perform market
surveillance at the putting into service and to place the responsibility for ensuring
compliance of the assembled pump unit on the installer. This is because MSAs felt that it
is not practicable/efficient for market surveillance that compliance becomes installation-
dependent (indeed compliance of each pump unit would depend on the specificities of each
installation i.e. whether the installation is in constant or variable flow). In addition,
according to the Ecodesign Directive verification should be carried out either directly on



the product or on the basis of the technical documentation!!. Some MSAs also mentioned
that they don't have the legal powers to make such verifications in individual sites. An
other issue mentioned by MSAs is of knowing where and when pumps are installed: MSAs
would not know where to look for the newly installed pumps.

It is therefore considerd not practicable/feasible that verification of compliance requires
controlling on site whether the pump unit is installed in a variable or in a constant flow
system.

PO2 and PO3 address this, and include information requirements to be provided by bare
shaft pumps and pump units manufacturers with the view of ‘educating’” market actors
(engineers, installers and users) on the most efficient way to install pump units for variable
flow applications in order to secure savings. These requirements are combined with EEI
requirements, either as minimum levels or as information provided by manufacturers. This
will start educating manufacturers on the use of this metric, and will bring larger savings
than those identified by the use of MEI only.

The study team belives that some inconsistencies and ambiguities in the Ecodesign
Directive concerning implementing measures for ErPs present a barrier for potential
ecodesign requirements of extended products. Should a revision of the Ecodesign Directive
take place in the future, several recommendations have been proposed that can be found
in section 13.3.

Recommendations

Concerning scope, it is recommended to keep all bare shaft pump types currently in scope
of Regulation 547/2012 and additionally integrating multistage clean water pumps
currently not in the regulation. Pumps currently in scope bring more than 80% of the
potential savings with the most ambitious policy option by 2030, while multistage clean
water pumps currently not in scope deliver altogether about 11% of the total savings.
However, this is provided that an EPA methodology for measuring and calculating their
performance under this approach is completed before the implementation date!2.

It is recommended to integrate Extended Product Approach (EPA) in the revised version
of Regulation 547/2012, either as minimum efficiency levels for the pump units (i.e. EEI)
or as information requirement. By applying the EPA to pumps in the current regulation and
to multistage clean water pumps currently not in the regulation, about 41.61 TWh/year of
additional savings would be brought in 2030 (97% of the total potential savings calculated
in this study).

Three policy options, PO1, PO2 and PO3, have been presented varying in level of ambition
concerning energy efficiency requirements and with different enforcement needs.

PO1 presents three levels of ambition concerning requirement levels and implementation
dates (i.e. ECO1, ECO2 and ECO3). Between 8 to 10% additional energy savings were
identified from implementing more ambitious EEI levels as potential requirements (i.e. up

11 Ecodesign Directive 2009/125/EC Article 15 point 7.

12 Currently, status of standardisation activities is: A draft standard “Pumps — Rotodynamic Pumps - Energy
Efficiency Index - Methods of qualification and verification — Part 2 - Testing and calculation of energy
efficiency index (EEI) of single pump units” has been developed. This draft standard includes the methodology
for the pump categories ESOB, ESCC, ESCCi with both 2-pole and 4-pole motors, and MS-V and MS-H with 2-
pole motors. A draft standard also exists for booster-sets "Pumps — Rotodynamic Pumps - Energy Efficiency
Index - Methods of qualification and verification — Part 3 - Testing and calculation of energy efficiency index
(EEI) of booster sets”. There is no date yet to when the standards will be adopted, since it depends partially on
the outcomes of this review study.

10



to 5.2 TWh/year more savings in 2030 from implementing ECO3 compared to ECO1). Due
to this relatively small difference, ECO1 appears the most viable so sufficient time is given
to adopt EPA calculation methods, both developed and under development, in a revised
version of the current regulation.

However, although Policy Option 1 (PO1) brings the largest savings, it is recommended to
investigate further the degree to which these savings can be achieved by PO2 and PO3
through a quantitative analysis. In principle, PO2 and PO3 will educate the dealers,
installers and users about the importance of installing the pumps with continuous control
in variable flow systems, and thereby a large share of the savings potential identified in
PO1 could be materialised. Since PO2 proposes EEI levels as potential ecodesign
requirements, it is expected that it will achieve a larger share than PO3 of the full saving
potential identified in PO1. If this is the case, PO2 could be the recommended policy option
for a review of current regulation.

Concerning Market Surveillance, problems with nomenclature and identification of pumps
during the market surveillance process were identified along the course of this review
study. To solve this, it is recommended to substitute part of the existing product
information requirement in Annex II, 2(5) of the regulation. Instead of requiring the
‘product type and size identification’ to be durably marked on or near the rating plate, the
study team proposes to require the marking of an index/coding of the relevant pump
category, being these codings defined in the Regulation 547/2012, together with the size
identification (rated power and nominal speed). Additionally, it is recommended that the
description of this index/coding is stated in the technical documentation and in freely
accessible websites provided by the manufacturers.

Furthermore, to facilitate the identification of the pumps by market surveillance authorities
who determine whether the pumps are in scope or not, it is recommended to add a product
information requirement in Annex, 2, where the manufacturers specify in the technical
documentation and in freely accessible websites whether the pump is in scope. If the pump
is very similar to the pumps’ definitions stated in the regulation but is not in scope due to
an exemption, the manufacturers’ shall provide a technical justification for the exemption
stating clearly that the pump’s intended use is not to pump clean water. If this is not
stated, it will be assumed that the pump is in scope and therefore not complying with the
marking requirement.

When clean water pumps are sold with a nominal speed other than what is specified in the
regulation, it is recommended that the pumps are tested in their own nominal speed and
use C-values corresponding the closest to those defined in the regulation (1450 min-! and
2900 mint). Furthermore, with pumps where more than one pump category is applicable,
the type of pump casing should determine which C-value has to be taken. Finally, it is
recommended to update the definitions in the standard, both for the pumps currently in
scope and those suggested to include herein. It is also recommended to include a definition
of self-priming pumps to avoid any potential loophole.

Overall, Extended Product Approach (EPA) brings significant potential energy savings, and
it is therefore recommended to implement policy measures that bring this approach into
place in the next version of the current Regulation 547/2012, since they show significantly
more savings than looking only at the product level, considering also that enforceability
must be ensured.

11
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1. Introduction

1.1

Scope of the report

This is the draft final report of the Review study of Commission Regulation (EU) No
547/2012 incorporating the preparatory studies on 'Lot 28' and 'Lot 29'. This draft final
report follows the MEErP methodology and includes the following tasks according to the
Proposal for Services:

Task A: which gives an overview of the impact during the implementation of the
current legislation (547/2012) since it entered into force (January 2013).

Task B: which reviews previous preparatory studies before and after the current
regulation (Lot 11, Lot 28 and Lot 29); any needs for extending the scope; existing
measures and legislations in and outside the European Union (incl. a summary of
standardisation bodies’ work) and their synergies with existing Regulation
(547/2012) and the accuracy, reliability and reproducibility of tests and calculation
methods, which could be potentially used for the extended scope.

Task C: which assesses possible inclusion of the Extended Product Approach (EPA)
in the regulation, including description of the scope of current EPA standardisation
work and its assessment of efficiencies found in the market place.

Task D1: which defines a preliminary scope based on previous reviews, including
the merit of extending current scope, together with the definition of water pump
categories, system boundaries, any potential loophole and their energy
consumption and savings potentials at EU level.

Task D2: which places the water pump product group within the total of EU industry
trade and policy and which provides market and costs inputs, insight in the latest
market trends and a dataset of prices and rates to be used in the Life Cycle Cost
analysis.

Task D3: which quantifies relevant user parameters from the use of the pumps in
their lifetimes that are different from those quantified by tests and calculation
methods defined in Task B and that influence the pumps’ environmental impact.

Task D4: which presents a general technical analysis of existing water pumps in
the market including Best Available Technology (BAT) and Best Not Yet Available
Technology (BNAT).

Final scope for this review study: where a final scope for this review study is
presented, based on the assessments from Tasks D2, D3 and D4 and further input
provided from the stakeholders during the consultation process along the
development of the study.

Task D5: which presents the definition of the base cases, the economic, energy
and material inputs used for the environmental impacts and life cycle cost analyses,
and which presents the results of these analyses based on input data using the
EcoReport tool.

Task D6: which presents the different design options for improvement; which ranks
the options based on a semi-quantitative assessment, and which identifies policy
measures and concludes on the preferred one that integrates the design options



and presents the biggest energy savings potentials without resulting in major costs
for the manufacturers and market surveillance authorities.

e Task D7: which describes the stakeholder consultation process along the review
study, describes the policy measures with their opportunities and barriers
concluding on the preferred measure, and describes the policy scenarios and the
energy and greenhouse gases savings potentials from the different scenarios.
Furthermore, this section presents an impact analysis both to industry and
consumers and summarizes the main policy recommendations.

e Market surveillance of water pump units: which presents the main issues and
proposals about the verification of potential ecodesign requirements if Extended
Product Approach is to be implemented in the reviewed water pumps regulation
547/2012.

¢ Overall conclusions and recommendations: which presents the main
conclusions of the review study and the recommendations for a future amended
Regulation 547/2012.

Tasks A, B, C and D1 are an extension of task 1 in the MEErP methodology, due to the
need to define a consistent and harmonised scope, which derives from a more thorough
quantitative assessment. Particularly since the previous preparatory studies introduced a
much wider scope, and a harmonised overview was lacking.

It was therefore necessary to extend the review of the existing legislation and the previous
preparatory studies, including the description of EPA and its possibility for adoption in a
new regulation. The review part includes three sections in this report (tasks A, B and C)
and the definition of a preliminary scope is presented in task D1.

Tasks D2, D3 and D4 follow the MEErP methodology tasks 2, 3 and 4. The final scope is
presented, which is derived from the inputs and analyses in tasks D2, D3 and D4. The final
scope has been used as the basis for task D5 onwards, which derives into the definition of
the base cases followed by presentation of the policy options and performing the scenario
analyses in task D7. Tasks D5, D6 and D7 also follow the MEErP methodology of tasks 5,
6 and 7.

Preliminary conclusions and recommendations for a new regulation are presented in the
final chapter, which will be discussed with the stakeholders during the Consultation Forum.
Table 3 presents an overview of the tasks performed in this review study in comparison
with those defined in the MEErP methodology.

Table 3. Comparison of MEErP tasks and those presented in this review study.

Chapter Task review Description Task MEErP

review study | study methodology

Chapter 1 Introduction to Introduction to the structure and O S -
the report comparison with MEErP

Experiences from implementation of

Chapter 2 Task A . not relevant
current regulation

Review of preparatory studies, Task 1.2: Test

Chapter 3 Task B existing legislation & schemes, and standards &

measurement & calculation standards | Task 1.3: Legislation
Chapter 4 Task C Assessment of inclusion of EPA not relevant
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Scope based on review of Preliminary
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Task 1.1: Product

Chapter 5 Task D1 .
apter as Market analysis scope
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Chapter 6 Task D2 a‘r (.et analysis to b.UI d up stock o Task 2: Markets
preliminary scope using market data
Task 3: Users (except
Chapter 7 Task D3 Use of pumps in scope End of Life
behaviour)
Chapter 8 Task D4 Technology assessment | Task 4: Technologies
. Final scope after review of markets, | End of Tasks 2,3 & 4
Chapter 9 Final scope . .
users and technologies | (recommendations)
Definiti f Task 5: Envi
Chapter 10 Task D5 ‘ efinition o basg cases and ask 5 nwronme.nt
environmental and economic analyses and economics
= - - Desi
Chapter 11 Task D6 Identification of design o.ptlons based Task 6 e:s,lgn
on chapter 8 and of policy measures options
Description of policy measures,
barriers and opportunities, definition .
Chapter 12 Task D7 . . Task 7: Scenarios
of policy scenarios, analyses and
results
Market L|_rr?|tat'|ons and proposals for th.e
. verification of water pump units, if
surveillance of . . .
Chapter 13 ecodesign requirements are included not relevant
water pump . i . S
Units in the reviewed regulation considering
an Extended Product Approach
Overall . .
. Conclusions and recommendations for . .
Chapter 14 conclusions & a future regulation repealin Continuation of Task
P recommenda- & P & 7 (7.5 — Summary)
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2. Task A: Overview of current Regulation 547/2012 and
experiences from its implementation

2.1 Ecodesign requirements for water pumps

The Regulation 547/2012 establishes ecodesign requirements for ‘water pumps’. Water
pumps are defined as the hydraulic part of a device that moves clean water by physical or
mechanical action and that fall under one of the following designs:

e End suction own bearing (ESOB)
e End suction close coupled (ESCC)

e End suction close coupled inline (ESCCi)
Vertical multistage (MS-V)

Submersible multistage (MSS)
Water pumps specifically excluded are:

e Those designed specifically for pumping clean water at temperatures below - 10 °C
or above 120 °C, except with regard to the information requirements of Annex 11,
points 2(11) to 2(13);

e Designed only for fire-fighting applications;
e Displacement water pumps; and

e Self-priming water pumps.

The ecodesign requirements are established based on the water pumps’ characteristics in
terms of nominal speed, impeller size and mechanical shape and flow and hydraulic energy
performance. Taking these aspects into account, a minimum efficiency threshold is
established for the abovementioned five water pump types subdivided in two nominal
speeds for the end suction water pumps and one for the multistage pumps.

The minimum efficiency requirements as well as information requirements for rotodynamic
water pumps are set out in Annex II of the regulation. The minimum efficiency
requirements are set in a way that the worst performing pumps are removed from the
market following this timeline:

1. First tier: From 1 January 2013 water pumps shall have a minimum efficiency
corrected for the exclusion of 10% cut-off (i.e. the least effective water pumps in the
market, represented by the 10% worst performing pumps shall be removed);

2. Second tier: From 1 January 2015, water pumps shall have a minimum efficiency
corrected for the exclusion of 40% cut-off (i.e. the least effective water pumps in the
market, represented by the 40% worst performing pumps shall be removed);

3. From 1 January 2013, the information on water pumps shall comply with the product
information requirements set out in Annex II point 2.

The current regulation only sets minimum requirements for the hydraulic performance of
water pumps without the motor, however it covers pumps which are also integrated in
other products to achieve the full cost-effective energy-savings potential. The use phase
is considered the most and only significant parameter in their life cycle, estimating an
annual electricity consumption of 109 TWh (based on 2005 data), and predicting an
increase of up to 136 TWh in 2020 if the regulation would have not been established and



implemented. Projected saving potentials were calculated as 3.3 TWh/year by 2020
according to the Regulation (EU) 547/2012. Furthermore, projected savings for 2020 with
different cut-off criteria were found as 2.5 TWh/year (30% cut-off), 2.8 TWh/year (40%
cut-off), 3.2 TWh/year (50% cut-off) and 4.6 TWh/year (70% cut-off)!3. According to the
regulation these improvements should be achieved by applying non-proprietary cost-
effective technologies that can reduce the total combined costs of purchase and operation.

The regulation also specifies in article 7 that a revision should be presented no later than
four years after its entry into force, both in the light of technological progress and to aim
at the adoption of an EPA.

The largest expected saving potentials rely on introducing the concept of EPA to pumps
covered by the Lot 11 preparatory study, which is estimated as 35 TWh. Furthermore, the
agreed 40% cut-off applied at Tier 2 was based on the understanding that EPA would be
integrated in the future regulation to reach higher efficiency levels for water pumps. And
by using variable speed drives (VSDs) could reach a level of energy savings of 20-50% (at
pump level) or 28% (only in the UK), according to written comments by the UK to the
Consultation Forum on pumps'4. The UK proposed that the use of VSDs could be mandated
for applications where the previously mentioned energy savings could be achieved in the
majority of circumstances (e.g. building applications). This is because in some cases (in
non-variable torque applications) there is a risk of increased energy losses by the use VSDs
and therefore this should be limited to applications with variable duty demands.

2.2 Experiences from implementing the regulation

Experiences from implementing the regulation have been collected!>16:17:18:19 in order to
get an overview of the barriers and difficulties encountered, which are summarized in the
points below:

e The manufacturers do not use the same categorisation as in the Regulation
547/2012 (i.e. ESOB, ESCC, ESCCi, MS-V and MSS). For Market Surveillance
Authorities this makes it difficult to determine whether a pump is within the scope
or not and to find the applicable minimum efficiency requirements. Since the
nomenclature in the legislation has to be as generic as possible and suitable to all
the languages of the countries in the European Union, the study team recommends
to substitute part of the existing product information requirement in Annex II, 2(5).
Instead of requiring the ‘product type and size identification’ to be durably marked
on or near the rating plate, the study team proposes to require the marking of an
index/coding of the relevant pump category, which has been defined in the
Regulation 547/2012, together with the size identification (rated power and nominal
speed). This means, for example, that the End Suction Own Bearing pumps are
marked with ‘ESOB’ and that the size is clearly marked so that during the verification

3 Commission staff Working Document — Impact Assessment — Ecodesign requirements for water pumps
(2012)

4 UK comments on motors, pumps, fans and circulators 180608 - Lot 11

15 Note to the Danish Secretariat for Ecodesign and Energy Labelling of products (SEE) on April 2014 (available
by request, in Danish)

16 provided by Europump, on the status meeting for pump review study held in Brussels on the 17t of March
7 Guideline on the application of (EU) N° 547/2012 implementing Directive 2009/125/EC of the European
Parliament and of the Council with regard to ecodesign requirements for water pumps

8 Frequently Asked Questions (FAQ) on the Ecodesign Directive and its Implementing Regulations -
Commission Regulation (EC) No. 547/2012

% German comments EuP-Lot 11_pumps, on ecodesign requirements for single stage end suction, vertical
multistage and submersible multistage pumps, 110608



process the pump category and its ecodesign requirements can be easily identified.
The study team suggests that the description of this index/coding is stated in the
technical documentation and in freely accessible websites provided by the
manufacturers. It is assumed that all the pumps in scope will be marked, but to
assure Market Surveillance Authorities can check water pumps not marked if
suspected they are in scope the study team proposes to add a product information
requirement in Annex 2. Where the manufacturers specify in the technical
documentation and in freely accessible websites whether the pump is out of scope
and provide a technical justification for the exemption stating clearly that the
pump’s intended use is not to pump clean water as defined in the regulation (e.g.
special design for transport, petrochemicals or pulp and paper and not intended for
pumping clean water). If this is not stated it will be assumed the pump is in scope
and therefore not complying with the marking requirement. This suggestion will also
clarify the confusion of pumps not covered by the regulation as they can pump other
fluids apart from clean water. This point departs from the dialogue established with
the stakeholders along the consultation process during the course of this study and
it is based on pumps’ definitions provided partially or fully by industry and/or from
information in previous preparatory studies. An overview of the pumps’
nomenclature and their application is presented in chapter 9 of this report (‘final
scope’).

e Water pumps designed for some special purposes like pumps for food industry are
often misunderstood as exempted from the regulation. In spite of the fact that
pumps applied in the food-processing industry have to comply with hygienic
requirements, they are obliged to comply with the minimum efficiency requirements
if their intended end use is to pump clean water as defined in the regulation and fall
within its scope?°,

e There is a misinterpretation within Market Surveillance Authorities that clean water
is the same as drinking water. The scope of the regulation (article 1) clearly states
that the regulation applies to clean water pumps and the definition in article 2 point
13 explains the characteristics of clean water.

e In Denmark, the Danish Secretariat for Ecodesign and Energy Labelling of products
(SEE), which assist the Danish Energy Agency with Market Surveillance, found that
the suppliers (manufacturers, importers and retailers) of water pumps do not
always deliver all the necessary technical documentation. Therefore, we
recommend not to make the technical requirements too long and too difficult as
Member States and Market Surveillance Authorities need to check these and
manufacturers and retailers need to deliver them. This issue was included as part
of the experiences from implementing the water pump Regulation 547/2012.

e When clean water pumps are sold with a nominal speed other than what is specified
in the regulation, it is recommended that the pumps are tested in their own nominal
speed and use C-values corresponding to the closest to those defined in the
regulation (1450 min and 2900 mint). The nominal speed of the pump must be
provided as part of the size identification in the product information requirements

20 Note to the Danish Secretariat for Ecodesign and Energy Labelling of products (SEE) on April 2014 (available
by request, in Danish)



2.3

(Annex II, 2(5)). Furthermore, with pumps where more than one pump category is
applicable the type of pump casing should determine which C-value has to be taken.

Generally, Europump?! recommends that the best way for the clean water pump
manufacturers to comply with the regulation is to indicate the H-Q curve and at
least the three relevant Q-H-n points in Part Load (75% flow at best efficiency
point), Best Efficiency Point (100% flow) and Over Load (110% flow at best
efficiency point) for full impeller size.

Identified loopholes in current legislations

The unintended loopholes in the current legislation 547/2012 have been identified as
related to the following topics??:

The exclusion of self-priming water pumps and the lack of a definition and
justification for this exclusion can create a potential loophole, since some of the
currently covered water pumps can also have self-priming functions. A definition
would in principle clarify what these pumps are which are in principle exempted.
Therefore, the study team suggests that a definition is provided in a future revision
of the Regulation 547/2012. The evaluation of its inclusion is discussed in detail in
further chapters.

The absence of multistage horizontal pumps, since a significant humber of vertical
pumps can be installed horizontally?® and in this way they can be used for the same
purposes as multistage vertical pumps.

The delimitation of the nominal outer diameter for submersible multistage borehole
pumps (for vertical multi-stage pumps).

Missing wording in article 2 point 7 of the water pump regulation. The wording “end
suction” is missing which could lead to misinterpretation as this wording is added
to the other end suction pumps.

21 Guideline on the application of (EU) N° 547/2012 implementing Directive 2009/125/EC of the European
Parliament and of the Council with regard to ecodesign requirements for water pumps

22 The last three bullet points are based on information provided by Europump.

23 *Proposed Scope for Regulation of Multistage Pumps’. Europump position paper issued and dated on the 8th
of April, 2016.



3 Task B: Review of preparatory studies and other related

existing legislation and measures

The structure of this task starts with the review of product categorisation in the previous
preparatory studies (Lot 28 and Lot 29), current legislation and Eurostat and gives an
overview of other existing categorisations. It also presents the performance parameters
considered in previous studies and a review of existing test standards is shown
afterwards, where relevant harmonised methods in and outside the European Union are
explained according to current legislation and regulations. An overview of the product
performance parameters presented in these standards is also given. Finally, the review of
other relevant legislation is given, in and outside the European Union, in regards to the
product categories and performance discussed previously.

3.1 Review of product categories and performances assessment

This subtask aims to review existing definitions of products in the overall scope taking into
account existing categorisations. Secondly, the task aims to identify the functional
parameters to be used to define the product group and/or narrow down the product scope.

This task involves three main elements:
1. Describing existing categorisations of products and related product definitions;
2. Presenting other possible definitions of products and scope;

3. Identifying primary and secondary product performance parameters from existing
legislation and preparatory studies and the suggested EPA.

3.1.1 Pumps categories in existing legislation
The definition of the pumps defined in the current Regulation (EU) 547/2012 are:

e End suction own bearing (ESOB) water pumps: glanded single stage end
suction rotodynamic water pump?* with own bearing designed for pressures up to
16 bar, with a specific speed between 6 and 80 rpm, a minimum rated flow of 6
m3/h, a maximum shaft power of 150 kW, a maximum head of 90 m at nominal
speed of 1450 rpm, and a maximum head of 140 m at nominal speed of 2900 rpm.

e End suction close coupled (ESCC) water pumps: glanded single stage end
suction rotodynamic water pump of which the motor shaft is extended to become
also the pump shaft, designed for the same levels of pressure, flow, speed and
head as the ESOB.

e End suction close coupled inline (ESCCi): g/anded single stage end suction
rotodynamic water pump of which the water inlet of the pump is on the same axis
as the water outlet of the pump, designed for the same levels as the ESOB.

e Vertical multistage pump (MS-V): glanded multistage (i>1) rotodynamic water
pump in which the impellers are assembled on a vertical rotating shaft, designed
for pressures up to 25 bar, a nominal speed of 2900 rpm, and a max. flow of 100
m3/h.

¢ Submersible multistage water pump (MSS): Multistage (i>1) rotodynamic
water pump designed to be operated in a borehole with nominal outer diameters

24 Water pump is defined in 547/2012 as: the hydraulic part of a device that moves clean water by physical or
mechanical action



of 4” or 6”, at nominal speed of 2900 rpm at operating temperatures within a range
of 0°C and 90°C .

Glanded pumps are those having a sealed shaft connection between the impeller in the
pump body and the motor. The driving motor connected to glanded pumps remains dry.

The input power to these pumps is defined as ‘shaft power’, which is the mechanical power
transmitted to the pump by the shaft. The energy to the shaft comes from the electric
motor, which is powered by electrical energy as input power.

The output energy delivered by the pumps is measured as hydraulic power, which is the
energy per second carried in the fluid in the form of pressure and quantity.

Clean water is specifically defined by the regulation as water with a maximum non-
absorbent free solid content of 0.25 kg/m?3 and with a maximum dissolved solids content
of 50 kg/m?3, provided that the total gas content of the water does not exceed the saturation
volume. Additives that are needed to avoid water freezing down to — 10 °C shall not be
taken into account. This definition covers also potable water but it is not limited to it. Any
water type that fulfils these specifications is clean water.

3.1.2 Pumps categories in previous preparatory studies

Previous preparatory studies have assessed the importance and potential inclusion of other
pumps to the current ecodesign legislation on water pumps. Lot 28 has assessed the
inclusion of pumps for private and public wastewater management and disposal, and for
fluids with high solids contents. Lot 29 has assessed the inclusion of larger pumps for clean
water and of swimming pools, ponds, fountains and aquariums water pumps.

The specific pump types assessed and the suggested classification by the Lot 28 are:

e Centrifugal submersible pumps (radial sewage pumps up to 160 kW):
Pump sealed into a single unit with motor and submersed in the media being
pumped - typically found in wastewater networks; the fluid being pumped is
discharged radially, i.e. at right angles to the pump shaft. These type of centrifugal
pumps are required in most wastewater applications.

e Centrifugal submersible pumps (mixed flow & axial pumps): Pump sealed
into a single unit with motor and submersed in the media being pumped - typically
found in wastewater networks; in axial pumps the fluid does not change its radial
location since the change in radius at the suction and the discharge is very small,
hence the name "axial" pump. In mixed flow pumps the fluid is discharge between
an axial and a radial direction (between 0 and 90 degrees from the axial direction).

e Centrifugal submersible pumps (once a day operation, up to 10 kW): Three
types of pumps which are used in applications where the pumps have an average
operation time of only 30 hours/year: Centrifugal submersible radial sewage
pumps once a day operation, centrifugal submersible pumps where the volute is
part of a tank, and pumps with shredding or grinding capability.

e Centrifugal submersible domestic drainage pumps (<40 mm passage):
Pumps that form a pressure-tight encapsulated unit with the motor, fully flood-
proof; for domestic and commercial building flow rates and power supplies,
typically sized for flows 1 - 40 I/s at 3 - 15 m head, and power ratings 0.4 - 7.5
kW.



e Submersible dewatering pumps: Designed to be portable, to include a built in
lifting handle to facilitate movement by hand or with a forklift, and to be able to
stand alone on the ground with a hose or pipe connected to its discharge; normally
used to empty liquids holding abrasive solids in mines, quarries and construction
sites.

e Centrifugal dry well pumps: Comprise of an electric motor and a pump coupled
together (pump and motor are located outside the pumped liquid). The pump is
connected to the piping system through flanges on suction and discharge side.
Pump and motor are installed on a base frame with a shaft coupling between them.
Executions where the motor and the pump are closed coupled are common too.
Horizontal installations are possible as well as vertical installations. In some vertical
installations the motor is installed separately on the second floor and connected to
the pump through a cardanic drive.

e Slurry pumps (light duty): Engineered products tailored for individual
applications, matching to the medium to be pumped which typically contains high
concentrations of fine very abrasive solids; designed to minimise wear and
withstand comparatively moderate loads, use, or stress.

e Slurry pumps (heavy duty): Engineered products tailored for individual
applications, matching to the medium to be pumped which typically contains high
concentrations of fine very abrasive solids; designed to minimise wear and
withstand heavy work.

Wastewater is defined in Lot 28 as any contaminated water resulting from human activities,
which may consist of soluble and/or insoluble substances and can be characterised by its
aesthetic, chemical and biological quality. A single characterisation cannot be established
for all wastewater in the same manner as the Commission Regulation 547/2012 defines
clean water since the range of wastewater types vary widely in terms of composition. The
Lot 28 calls for a standardised harmonisation of wastewater type definitions, which can be
used as a basis for the selection of the appropriate pump technology for a particular type
of wastewater. These definitions should include the quantitative specification of important
parameters which influence pump selection according to Lot 28, which are: viscosity, rag,
grit, chemical properties. Analytical tests and/or sensors for quantifying most of these
wastewater characteristics are available, however, the wide range of wastewater types
makes it very difficult if not impossible to harmonise these characteristics in one
wastewater definition as it is for clean water defined in the Regulation 547/2012.

An alternative to measure these four wastewater characteristics (every time a pump
qualifies for the appropriate application) is to establish a scheme to correlate energy
efficiency of wastewater pumps with an overall solid content of the wastewater (amongst
other pump functionalities)?°. This approach would establish a function factor related to
the wastewater pumps’ calculated efficiency, which will depend on the wastewaters’ solids
content. This approach would only be possible if harmonised definitions of the solids’
content of different wastewater types are available. In this way the wastewater treatment
plant operators can apply the relevant function factor appropriate to the solids content of
the wastewater type they treat in their plants. This approach seems realistic only for
wastewater treatment applications where wastewater characteristics are carefully
measured and controlled for process optimisation. Wastewater transport and flood control

25 Communicated by Europump on a FtF meeting (13/08/15), being part of the mandate the EC has given to
CEN for standardisation of definition of wastewater types



applications often deal with a wide range of uncontrolled wastewater types containing
different types of solids and objects. It is therefore suggested that the relationship between
wastewater type and pump efficiency is further assessed from what was originally
presented in Lot 28 and the proposed alternative. A suggested classification of wastewater
pump applications is presented in chapter 7 (Task D3: Users).

In this regard, Lot 28 provides a qualitative classification based on The Urban Wastewater
Treatment Directive (UWTD)?® as:

e Rainwater (urban wastewater)
e Domestic wastewater

e Industrial wastewater

Two additional wastewater types are specified for water pump applications:
e Commercial wastewater

e Municipal wastewater

The definitions provided in the UWTD are purely qualitative and until today there is no
available additional information on the standardisation work or on Europump’s work on a
standard defining artificial wastewater to be used for testing wastewater pumps’ efficiency
mentioned in the Lot 28 preparatory study. This is because of the different types of
wastewater and the difficulty on harmonising them in a limited number of wastewater
categories.

A separate classification of pumps application is specified as fluids containing high solids,
broken down as sand water, grit water and slurry. A definition of these types of fluids is
lacking, and therefore their definitions are provided herein according to publicly available
information:

e Sand water: There is not a single definition of sand water publicly available,
however, this type of water may be linked to the application of water pumps in
mines, quarries and construction sites and be therefore a type of water containing
high amounts of sand waste.

e Grit water: Grit is generally defined as small residue particles of various types from
water pipes, but in this specific study it may refer to water containing residues
from grit removal pre-treatment chambers in wastewater treatment plants.

e Slurry: Slurry can be any mixture of water and any insoluble abrasive substance
or material, but in this specific study it refers primarily to slurry found in mining
applications.

Some of the pumps used for wastewater applications are also used for s/ludge applications,
particularly for sludge found in wastewater treatment plants. This type of sludge is found
at different solids concentration depending on the point of separation in the plant (pre-
treatment, primary treatment and secondary treatment), and would therefore be suited
for other applications. For the sake of this study, they will only be referred as slurry pumps
(light and heavy duty).

26 http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:1991:135:0040:0052:EN:PDF



In a letter communicated to the study team by Europump?’, it is suggested that a similar
approach as defined for wastewater categorisation, i.e. with a functional factor depending
on solids content, would be needed in order to standardize the effect of the slurry
composition on the efficiency of the pumps. Such work does not exist, thus making the
calculation of efficiencies very difficult as a wide range of slurry types are used for each of
the two slurry pumps categories and therefore a representative efficiency would be
impossible to establish.

The pump types assessed by the Lot 29 are:

Swimming pool pumps integrated motor+pump with built-in strainer (up
to 2.2 kW): Small pumps packaged in plastic comprising an integrated unit of
motor, pumps and controls typically rated around 1 kW (with built-in strainer);
they are sold for residential use.

Swimming pool pumps (integrated motor+pump with built-in strainer
(over 2.2 kW): Pumps packaged in plastic (for domestic use) or made of steel
(for commercial use) comprising an integrated unit of motor, pumps and controls
with a built-in strainer and rated over 2.2 kW; they are sold for residential use or
for smaller commercial pools.

Fountain and pond pumps (up to 1 kW): Continuously operated pumps built in
the same way and differing only for the point of work on the flow/head
characteristic curve, working typically at low head and high flow driving water
through a filter (pond pumps) and at higher heads with an internal inlet protection
filter (fountain pumps).

Small aquarium pumps for domestic/small/non-commercial applications
(up to 120 W): Continuously operated pumps connected to a device, which
functions as a filter of substances in the water, which are toxic to the fish; the
pumps employed today have permanent magnet synchronous motors that are
integrated with the pump with wet rotor.

Aquarium power head pumps (up to 120 W): Continuously operated pumps
which are also connected to a filter having the same permanent synchronous motor
technology; power head pumps are circulating pumps which assure continuous flow
that enhance avoiding the presence of toxic substances in the water.

Spa pumps for domestic and commercial use (0.75 - 3 kW): Submersible
circulating pumps with nominal speeds of 1450 and 2900 rpm and which either are
emptied each time after use (domestic) or where the water is retained and
filtered/treated (commercial).

Counter-current pumps: Provide an injection of high pressure flow from outlets
on the side of a swimming pool.

End suction close coupled pumps (150 kW to 1 MW): Single stage end suction
rotodynamic water pumps (motor shaft extended to become pump shaft) with the
suction side in axial and the water pressure outlet in radial direction.

27 The Unsuitability of Efficiency Regulation for Slurry Pumps, issued and date July 30th 2015 by John Bower,
Europump.



e End suction coupled inline pumps (150 kW to 1MW): Single stage end suction
rotodynamic water pump of which the suction side of the pump is in one line with
the water pressure outlet of the pump.

e End suction own bearing pumps (150 kW to 1 MW): End suction water pump
with own bearings and the suction side in axial and the water pressure outlet in
radial direction.

e Submersible borehole pumps: Multi-stage submersible rotodynamic water
pumps, with nominal outer diameters up to 12” and over 12”, operated in a
borehole at nominal speed 2900 rpm, operating temperatures 0 °C to 90 °C.

e Vertical multistage pumps: Multi-stage rotodynamic water pumps in which the
impellers are assembled on a vertical rotating shaft, designed for pressures
between 25 and 40 bar, and also over 40 bar.

Swimming pool water is different from clean water defined in the Commission Regulation
547/2012, since it needs to fulfil special hygienic requirements. Swimming pools require
special chemicals for maintaining the disinfected water since the water remains in the same
place.

A range of values in terms of water clarity, colour, turbidity, pH, chlorine and other
quantitative parameters have been defined in EN 16713 standard on domestic swimming
pools?8, which was published on the 10t of February 2016. This set of values could be used
as reference to define quantitatively swimming pool water, since it is expected that the
performance of the swimming pool pump would be greatly influenced by achieving these
values.

3.1.3 Overview of pump types in the regulation and in the preparatory studies
For a complete overview of the pump types included in the regulation and in the studies,
please see Table 4.

Table 4. Overview of pump classification in current legislation and preparatory studies.

Pump type 547/2012 Lot 28 Lot 29
End suction own bearing pumps (ESOB, <150 kW) X

End suction close coupled pumps (ESCC, <150 kW) X

End suction coupled inline pumps (ESCCi, <150 kW) X

Vertical multistage pumps (MS-V, <25 bar) X

Borehole submersible multistage water pump (MSS, 4” X

or6”)

Centrifugal submersible pumps (radial sewage pumps up X
to 160 kW)

Centrifugal submersible pumps (mixed flow & axial X
pumps)

Centrifugal submersible pumps (once a day operation, up X
to 10kW)

Centrifugal submersible domestic drainage pumps (<40 X
mm passage)

Submersible dewatering pumps X

28 Decision document C06 2015 CEN TC 402 - on the future of FprEN 16713-3:2015 Domestic swimming pools
- Water systems - Part 3: Water treatment — Requirements, after CEN Enquiry
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Centrifugal dry well pumps X
Slurry pumps (light duty) X
Slurry pumps (heavy duty) X
Swimming pool integrated motor+pumps with build-in
strainer (up to 2.2 kW)

Swimming pool integrated motor+pumps with build-in
strainer (over 2.2 kW)

Fountain and pond pumps (up to 1 kW)

Small aguarium pumps for domestic/small/non-
commercial applications

Aquarium power head pumps (up to 120 kW)

>

Spa pumps for domestic and commercial use

Counter current pumps

End suction close coupled pumps (ESCC, 150 kW-1 MW)
End suction coupled inline pumps (ESCCi, 150 kW-1 MW)
End suction own bearing pumps (ESOB, 150 kW-1 MW)
Submersible multistage borehole pumps (MSS, 8”, 10”,
12”,12"+)

Vertical multistage pumps (MS-V, >25 bar)

X| X [ X|X|[X|X|X|X]| X |X| X

3.1.4 Other categorisation
In Figure 1, the pumps have been categorised by the working principle and by the
application.
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Figure 1. Classification of pumps by working principle according to Europump?2°®

Categories by application

Pumps are used for a wealth of applications and there are too many to list them all. To
demonstrate an idea of the range, the list below provides some examples. Note: this list
is not exhaustive and it is based on a combination of sources3°:

e Agriculture

e Automotive industry

e Beverage industry

e Biochemical industry

e Biofuel industry

e Commercial Buildings

e District Energy (heating/cooling)

e Domestic, commercial and municipal Wastewater treatment
e Drinking water treatment

e Food industry

e Health care

¢ HVAC OEM

e Industrial boilers

e Industrial utilities

e Marine

e Metal and equipment manufacturers
e Mining industry

29 http://europump.net/uploads/Classification%200f%20Displacement%20Pumps.pdf
http://europump.net/uploads/Classification%?200f%20dynamic%20pumps.pdf

30 Such as the IPPC BREF documents (http://eippcb.jrc.ec.europa.eu/reference/ ), manufacturers overview of
application areas of their products, product brochures, etc.



http://eippcb.jrc.ec.europa.eu/reference/

e Pharmaceutical industry

e Power generation

e Private housing

e Wastewater transport and flood control
e Water distribution

3.2 Overview of product performance parameters

3.2.1 Functional unit

The functional unit is the reference value for any pump considered and is independent of
pump type. It also helps to set the boundaries for comparison of different products. For
the pumps in this study, the functional unit was defined based on the primary functional
parameters identified from Lot 11, Lot 28 and Lot 29 since these parameters define what
the water pump does, which is to pump a “quantity of water at the specified head
(pressure), (m3/h, m)”. Efficiency is not a primary functional parameter since it relates to
how a product does some