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Recommendation for minimum standards and
expectations of (converted) electrical building site
machinery > 125 kW

Formulated by ENI
Date: 18-01-2022, version 1.2 (updates will follow)

Infroduction

ENI (Emission-free Network Infra) works in a unique ecosystem of front-runners (consfruction
companies, confractors, energy companies and suppliers) to develop emission-free building
sitfe machinery. There is currently an inadequate supply of standard production heavy duty
emission-free machinery, and expectations are that the market demand will not be met in
the coming years. The conversion of conventional machines to emission-free power systems is
therefore an important route.

However, conversion needs to take place safely and the safety must be comparable with
that of conventional machines. Whether the conversion takes place by specialised
conversion companies or by own personnel, electrification must not result in additional risks at
the building site. ENI has therefore formulated a list of recommendations for minimum
standards regarding safety and sustainability when converting building site machinery.

Minimum standards for converted emission-free building site

machinery:

Safety
General
CE marking Machine directive in accordance with statutory ~ See enclosed list of examples ** Standards
2006/42/EC (incl. Handbook and obligation to be applied. Each machine type may be
machine Risk Inventory) Directive 2006/42/EC subject to a different combination of

regulations and directives.

Safety of machines - Integrated EN-ISO 11161:2007

production systems - General
requirements

Energy carrier

Safety of external Battery storage in accordance with: PGS-37
(containers)

Safety of Exchange batteries NEN 9140 safe working on e- Appendix 4 of the NEN norm describes the

regarding insulation values and vehicles requirements for cabling, provisions for

leakage current protection high-voltage shut-off and the placement of
battery packages.

The insulation value must be checked after
any repair and/or conversion work, using a
mega-ohmmeter (Megger).

Safe operation of battery energy in accordance with NEN
storage systems 4288

Simple visual recognition of minimum: safety pictograms
electrical/hydrogen installations according fo NEN 4288

and machines

Safe Hydrogen filling stations in accordance with: PGS-35
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Machine

Safety of machines-General design  EN-ISO 12100:2010
principles-Risk assessment and risk
reduction

ElectroMagnetic

Compatibility(EMC) and/or IEC 61000-6-2

Protection against electrocution

and leakage current such as RI155 Bender

Roadworthy machinery ready for
RDW testing (e.g. excavators, R100.02
mobile crane, tractors) and

machinery to be used on public

roads (according to NL Department

of Public works (RWS) rules)

Single versions and small series
(<15 pieces/year) and non- R100.01
roadworthy machines

specifically for battery

packages: [EC62619 (not yet

harmonised in the EU)
Functional safety of series 1SO026262:2018

produced Vehicles on public roads

in accordance with: R10_5

Use of Earth leakage monitor

in accordance with directive

in accordance with directive

Fail safes which are compulsory in the
design process

Exchange batteries in accordance with
R100.02 are individually tested and can be
fransported as standard materials.

Exchange batteries in accordance with
R100.01 must be transported as hazardous
goods, i.e. in a collision-proof container, for
example. When exchanging baftteries, this
may also mean that only authorised
personnel may make the exchange.

Only applicable to series production.
Applies to safety-related systems which
include one or more electrical and/or
electronic (E/E) Systems and which are
installed in series produced road vehicles,
including buses, frucks and motorcycles.

Besides the fact that machinery must comply with the applicable norms and directives, the
related documentation must be in order and be effective. At a building site, this is essential for

formulation of, for example,

- SHE and Emergency response plans (think for example in terms of relevant information
for risk inventory, the fire services and the authorities)

- Training and working instructions for users and other employees. Think in terms of rules
for the use of (high-voltage) current, instructions for the exchange of batteries or
charging of machinery, site layout with the appropriate safety parameters, toolboxes,
workplace inspections or RACI (roles and responsibilifies) matrices.

Charging connector conventions
20-300 kW capacity

CCS2/type 2

> 300 kW capacity MCS

The scope of ENlis limited fo building site
machinery > 125 kW. It therefore makes no
comment on smaller capacity.

EU standard is currently being developed.

A building site is a location where many parties converge. Consortiums, suppliers,
subcontractors — must all work together in a limited space. The use of someone else’s building
site infrastructure is a day-to-day occurrence. Rendering charging infrastructure uniform in
tferms of connectors, charging protocols and batteries is therefore essential in order to
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continue to guarantee safety in the longer term. ENI therefore stands for standardisation and
exchangeability in this field.

Sustainability

Battery packages have a number of life cycles: Add text on 1st life, 2nd life, end of life

There are also various aspects of sustainability regarding machinery and in particular the
battery packages. These include aspects in the supply chain of materials, such as the use of
minerals from conflict regions, and the production methods applied. A battery factory in Asia
will be subject to different environmental requirements than European factories, for example.
We have limited ourselves to a number of aspects below, in which we expect ENI members to
be able to exercise direct influence.

Uniform performance Comparable data which is Clear Gross/net differences and a uniform calculating
indices and accessible easily accessible via API, for  method between suppliers, with recognisable indices
monitoring (according example. for performance, e.g.: battery capacity, charging

to OCPP 2.01) speeds and power.

Recycling programme in accordance with IL&T Contractor must have indemnification for end-of-life
for batteries (and rules (EU legislation) processing of batteries. This remains the responsibility of
machines) the manufacturer/seller. See also: IL&T website

The buyer of a battery is responsible for the safe
fransport of that battery, after its use phase, to an
official recycling party.

Please note: extra rules apply to the export of electric
vehicles to countries outside the EU.

Environmental product Following on from the EPD EPD of OEM supplier must be adjusted by converter
declarations (EPD) for of the manufacturer

the entire

machine/installation

ECI factor of the According to ECI method The Environmental Cost Indicator (ECI) is becoming
machines increasingly common in infra construction tenders

Emission-free machinery can be advantageous in this
calculation as long as accurate data is available in the
National Environmental database. Manufacturers must
have this calculated via LCA (Life Cycle analysis).

Exchangeability of Standardisation of battery We are aware that this will require greater efforts in
batteries between and charging infrastructure order to arrive at a standard. ENI is therefore calling on
various manufacturers’ is high on the wish list of the industry to accelerate the energy transition by
machines contractors. developing and applying standardised baftteries.

Tip when coniracting conversion work: Discuss the repair/maintenance conditions and the
warranty schemes beforehand, in order to provide clarity on losses caused by repair and/or
maintenance.

This list of minimum standards was formed by a round table of ENI participants who represent
both converters and users: UMS, New Electric, CapGemini Engineering, ELEO, Heijmans and
GMB, with HAN as external knowledge partner.

ENI minimum standaards veilige ombouw ZE bouwmachines -3-



L

® Emissieloos Netwerk Infra

NO=0=0—0—0-—_0/

** Sample list of directives and norms for the conversion of a
tracked excavator.

This example has been added fo give an impression of the number of directives applicable to
the conversion of machines. This list can vary per type of machine. Source UMS

Overview of applicable standards Hyundai HX260AL

Directiveor |y ' of directive or standard |Description (English) Omschr ijving (Nederlands) [mlicEt| e 5=
Standar d? le [poc?
Europese Product Directives
Dir ective 2006/ 421 EG Machinery Directive (MD) Machinerichtlijn: Yes Yes
Dir ective 2006/ 42/ ECof the Eur opean Par EGvanhet Eur opees Par 17mei 2006
Council of 1 v. betreff i ichilijngs/ 16/ )
95116/ EC(recast).
Directive |ECEEY (EMC) Directive EMC-richtlijn: Yes Yes
Dir ective 2014/ 30/ EUof the EuropeanParliament andof the | RICHTLIJN2014/ 30/ EUVANHET EUROPEESPARLEMENT EN DE RAADvan 26
‘Council of 26 February 2014onthe har monisation of thelaws of | februari 2014 betref fende dehar
theMember i inzake ikking)
(recast).
Directive | EEEEY Low Voltage Directive (LVD) Laagspanningsrichtlijn: Yes No
Dir ective 2014/ 35/ EUof theEuropeanParliament andof the | RICHTLIJN2014/ 35/ EUVANHET EUROPEESPARLEMENT ENDE RAADvan 26
‘Council of 26 February 2014onthe har monisationof thelawsof | februari 2014 betref fende dehar i i i
theMerber States relatingtothe making avail able onthe mar ket of | inzake het opde mar kt aanbi eden vanelektrisch materiaal besterd voor gebr ik
electrical or ainvoltage enzen.
limits.
[Type A standara
Risk Assessment
ENstandard | ENISD12100:2010 [Saf ety of machinery - General principles  or design- Risk [Basisbegr | ppen, al gemene ontwer pbegi nselen- Dea! 1: Basister mnologie, Yes Yes
assessment andrisk reduction. methodologie.
ENstendard |10 TR14121-2.2012 Saf ety of machiner y- Risk assessent - Par (2 Pr actical |Risi cobecor deling - Deel 2: Prakiische gids en voor beel den van methoden. No
guidance
1
[Type B standards
ENstandard | ENISD11161:2007 "Saf ety of machiner y-Integ B i T o Yes Yes
requirements.
1
Saf ety distances
ENstandard _|ENISD 138542019 Saf ety of machinery - Mi idcrushingof parts of i tanden ter voor ko I Yes Yes
rakenvanmenselijk
ENstendard _|ENISD13857:2019 [Safety of mechiner - Saf oor K Yes Yes
ingr andlower linbs
Mechanical guards
ENstandard _|ENSD 141202015 Saf ety of machiner y - Guar ds - Gener a requir ements f or the Afscher et ontwer Yes Yes
designand constructionof fixed and movableguar ds. enbeweegbare af scher mingen.
1
Interiocking devices
ENstandard [Safety of machinery - i T o Yes Yes
Principles for o hetontwer
Yes
ENstandar d Saf ety of machiner y - Electrical equipent of machines -Par (1. | Elektrischeuitr Deel T Yes Yes
General requir ements
ENstandard |Saf ety of machinery Prevent [T [Veiligheivan machines -Voor. ton Yes Yes
Hydraulic power
ENstandard | ENSD4413.2010 Fydraulic  Iuidpower - General cquirements | Fyorauiek Yes Yes
for componenten
1
Electronic Control Systems
ENstandard [Saf ety of machiner y - Saf ety-r el ated par s of control systers - i ines - Onder 7 Yes No
Part2: Validation veilighei dsf unctie - Deel 2: Validatie.
ENstandard Saf ety of machiner y - Functional saf ety of saf ety-r elated ighei 7 trische, Yes Yes
electrical, i andpr ogr o orog
.
ENstendard _[IEC61784-3-series Industr il communicationnetwor ks~ Functional saf ely fieldbuses|Industri@ en- Yes No
1
Emergency stop
ENstendard _|ENISD 138502015 Saf ety of machiner y- Emer gency s1opT unction- Principles for | Noodstopvoor zieningen,  unctionel e aspecten. Ontwer pbeginselen- Yes Yes
design.
|
User instructions
ENstandard [Preparalionof inf or metion or use (instr uctions for use) of Voor ber eiding van gebr ik vaninstr Ucties - Sructuur inhoudenpr esentatie-Deel | Yes No
o oducts - Par t 1: Principles andgener a requir ements (IEC/ IEEE | 1: Algemeneitgangspunten en gedetailleer de isen.
82079-1:2019).
ENstendard | ENISD20607:2019 Saf ety of machinery - Instr Bl ararting T germener egels voor het opstellen Yes No
principles.
[Type C standards
ENstandard | EN474-5:200643:2013 Ear th-moving machiner y - Saf ety - Par {5: Requir ements for 'Grondver zetmachines - Veiligheid - Desl 5 Eisenvoor hydr aulische Yes Yes
hydr aulic excavators. g aaf machines.
ENstandard ‘ShortTinkchaint or 11T ingpur poses - Saf ety Par L 1: General | Kor tschal mige ketlingen voor hijsdoeleinden - Veiligheid- Deel 1: Algenene. Yes No
conditions of acceptance:
|
RoHS-requirements
ENstandard | EN50581:2012 Techrical documentation or the assessment of electricaland | T¢ 0 orische Yes No
electr onicproducts withr espect tother estrictionof hazardous  pr tr lijkestof fen
.
1
ENC-requirements
ENstandard | EN61000-6-1:2010 Electr omagnelic compatibility (EMC)-Par{ 6-1: Generic. [Efekiromagnetische compatibilitei  (EMC)- Deel 6-1: Gener ieke ENnor en- Yes No
standards
ssidential Laclicn
ENstandard lectr omagnetic compatibility (EMC) - Par t6-3: Generic Elokir omagnetische compatibill teit (EMC) - Del 6-3: Al gemene ENor men - Yes No
Standards renvoor handel i@
ceniial L actiicr
Other standards
1S0Standara : Electrically propel Tcations— | Elektrischaangedr o Tcaties -Deel 1: Yes Yes
Part ‘Oplaadbar e ener gieops! agsysteren (RESS).
150 Sandard propel T pecif ications — ~ged Tuigen- Vil ificaties- Deel 2. Yes Yes
Part Functionel e veiligheidsvoor zieningen enbescher mingtegenstoringen.
1S0Sandara |1SD6469-3:2018A1:2020 Electrically propel 7 Tcations— | Elekirischaanged igen-Vaili i icaties- Dedl 3: Yes Yes
Part Elekrischeveiligheid.
1S0Standard Electrically propel pecifications — _|Elektr Tuigen- Tcaties -Deel 4: Yes No
Part Elekirische veilighei dna eenbotsing
TECstandard Tn-Cabl e Contr ol and Pr otection Device! or ode 2char gingof | In-Cable Contr ol and Pr otection Devicel voor mode-2-1adenvan el e ische, Yes No
electricroadvehicles (IC-CPD). wegvoer tuigen (IC-CPD).
ENSandard |ENISD17409.:2020 Electrically propelledr: i i Elekirisch aanged i gen - Ver mogensover dr ack Yes No
transfer verbinding-
TECstandara Electr ~Part1: Gener al "l ektrische voer i gon- Deol 1: Algemene Yes No
requirements. vereisten
TECstandard Faricvemc\eouduclwechargmgsysimr Par 123 DC el ectric |Geleidend|aadsysteemvoor elekir schevoer tuigen- Deel 23: DC-laadstaionvoor | Yes No
vehicle char gingstation. ol oktrische voer tuigen.
1S0Sandard [RoadVehicles - VehicletoGria: Ta [Wegvoer i ger interf ace tussen voer tu Yes No
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