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ABOUT MCS

Giving you confidence in home-grown energy

With energy costs constantly rising and climate change affecting us all, low-carbon technology
has a bigger and bigger role to play in the future of UK energy.

We're here to ensure it’s a positive one.

Working with industry we define, maintain and improve quality - certifying products and
installers so people can have confidence in the low-carbon technology they investin. From solar
and wind, to heat pumps, biomass and battery storage, we want to inspire a new generation of
home-grown energy, fit for the needs of every UK home and community.

About

The Microgeneration Certification Scheme Service Company Ltd (MCSSCo Ltd) trades as MCS
and is wholly owned by the non-profit MCS Charitable Foundation. Since 2007, MCS has
become the recognised Standard for UK products and their installation in the small-scale
renewables sector.

We create and maintain standards that allow for the certification of products, installers and their
installations. Associated with these standards is the certification scheme, run on behalf of MCS
by Certification Bodies who hold UKAS accreditation to ISO 17065,

MCS certifies low-carbon products and installations used to produce electricity and heat from
renewable sources. It is a mark of quality. Membership of MCS demonstrates adherence to
these recognised industry standards; highlighting quality, competency and compliance.

Vision
To see MCS certified products and installations in every UK home and community.
Mission

To give people confidence in low-carbon energy technology by defining, maintaining and
improving quality.

Values
1. We are expert - ensuring quality through robust technical knowledge
2. Weareinspiring - helping to reshape energy in UK homes and communities
3. We are collaborative - working with industry and government to create positive change
4. We are principled - operating in a way that’s clear, open and fair
5. We are determined - supporting the UK’s drive towards a clean energy future
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FOREWORD

This document contains references to other documents which may be either normative or
informative. At the time of publication any editions of those documents, where indicated, were
valid. However, as all documents are subject to revision, any users of this document should apply
the most recent editions of those referenced documents.

Thisissue O.1is published as provisional and subject to feedback from pilot assessments when it
will be updated and issued as 1.0. Contractors looking to become certified against MIS 3012 can
commence working to this standard from the date of publication in preparation for certification
assessments.

This Standard describes the MCS requirements for the assessment, approval and listing of
contractors undertaking the supply, design installation, set to work, commissioning and
handover of Electrical Energy (Battery) Storage systems by Accredited Certification Bodies. The
listing and approval is based on evidence acceptable to the certification body:

e thatthe system or service meets the Standard

e thatthe contractor has staff, processes and systems in place to ensure that the system
or service delivered meets the standard

e Andon:

e periodic audits of the contractor including testing as appropriate

e compliance with the contract for the MCS listing and approval including agreement to
rectify faults as appropriate

This Standard shall be used in conjunction with the scheme document MCS 001 and any other

guidance and supplementary material available on the MCS website specifically referring to this
Standard (MIS 3012).

NOTES:
This Microgeneration Installation Standard makes use of the terms ‘must’, 'shall” and ‘should’
when prescribing certain requirements and procedures. In the context of this document:

e theterm ‘must’identifies a requirement by law at the time of publication;

e theterm ‘shall’ prescribes a requirement or procedure that is intended to be complied
with in full and without deviation;

e the term ‘should’ prescribes a requirement or procedure that is intended to be
complied with unless reasonable justification can be given.

Compliance with this Microgeneration Installation Standard does not in itself confer immunity
from legal obligations.
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1 PURPOSE & SCOPE

This standard specifies the requirements for MCS Contractors undertaking the supply, design,

installation, set to work, commissioning and handover of electrical energy (battery) storage

systems (EESS) for permanent buildings with a maximum power output of up to 50kW in the

use cases described in the table below. This standard must be read in conjunction with the IET

Code of Practice for Electrical Energy Storage System:s.

Use Case In or out of scope
EESS connectedto abuilding’s distribution board via its own dedicated
DC to AC inverter and on the consumer’s side of the supply meter IN
(see Figure 3.1, Page 18 and Figure 3.4, Page 20 of the IET Code).
EESS connected to the DC terminals of a DC to AC inverter which is
simultaneously serving another form of generation (e.g. solar PV
inverter) and on the consumer’s side the supply meter N
(see Figure 3.5, Page 21 of the IET Code).
As above in buildings with other forms of generation (e.g. wind turbine)
(see Figure 3.4, Page 20 of the IET Code). "
As above in buildings without other forms of generation
(see Figure 3.1, Page 18 of the IET Code). "
Primary batteries OouT
Traction and vehicle starter batteries in vehicles ouT
Secondary batteries in mobile and transportable units as described in OUT
Section 717 of BS 7671
EESS not connected behind a supply meter (otherwise known as “in- oUT
front of the meter” systems).
EESS in buildings without a permanent and normally live connection to OUT
the electricity distribution network (“off-grid”)
Uninterruptible Power Supplies serving specific critical systems (e.g. IT oUT
systems, emergency systems etc)
Central power supplies and central battery units for emergency OUT
lighting systems
Primary batteries and secondary batteries in appliances; fire detection,
alarm, indicating and annunciating equipment; security systems and OUT
equipment; and control and monitoring systems equipment (including
BMS and HBES)
Secondary batteries in caravans and leisure accommodation vehicles OUT
as described in Section 721 of BS 7671
fssue O COPYRIGHT © The MCS Service Mis 3012
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2 DEFINITIONS

(For technical definitions please see the Glossary (Appendix A) of the IET Code of Practice for

Electrical Energy Storage Systems)

Term

Definition

Backup isolator

Isolator which disconnects the live conductors of the grid supply from the
EESS, maintained circuits, and maintained loads, when the system is
operatinginisland mode. Disconnection could be achieved by anisolation
relay or manual changeover switch. See section 9 of the IET Code of
Practice for Electrical Energy Storage System:s.

Code of
Practice

IET Code of Practice for Electrical Energy Storage Systems (IET
publication ISBN: 978-1-78561-278-7 Paperback, 978-1-78561-279-4

Electronic)

Commercial off-
the-shelf
packaged EESS

An electrical energy storage system supplied by a single manufacturer as
a system package with relevant installation, commissioning, and system
tuning, instructions, and complying with relevant British and/or
Harmonised standards, to which a single manufacturer or importer
declares conformity. A packaged EESS may comprise more than one

component.

Commissioning

The advancement of an installation from the state of setting to work of an
installation, the regulation of the system and the fine tuning of the static
completion to full working order to the specified requirements.

Commissioning includes recording all relevant measurements, flow rates
and / or test results, and includes the preparation and submission of a
commissioning report or certificate as required by the relevant technology
standard that shall confirm that the system is capable of delivering the
performance quoted to the customer.

Composite An EESS that is assembled on site from discrete components from

EESS different manufacturers, described in the Code of Practice as a “discrete-
component (bespoke) EESS”

Contract An undertaking for the design, supply, installation, set to work,
commissioning and handover of systems covered by the relevant
technology standard. All contracts must be written to be compliant with
MCS requirements.

Design The formulation of a written plan including a specific list of products and
fixings to form a completed system for a defined microgeneration or
storage technology. Including extensions and alterations to existing
microgeneration or storage systems.

fssue O COPYRIGHT © The MCS Service Mis 3012
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Term Definition

EESS Design As Design above and, in addition, the process of selecting and matching
components to components and systems to premises and application to
maximise performance, safety and durability of the installation. Design of
composite EESS should be undertaken with particular care and requires
specialist competency.

Electrical A system which converts electrical energy into a form of energy which can

Energy (Battery) | be stored, the storing of that energy, and the subsequent reconversion, in

Storage System | a controllable manner, of that energy back into electrical energy.

(EESS)

Handover The point in a contract where commissioning and certification of the
system have been satisfactorily completed to the contract specification so
enabling the installation to be formally explained and handed over to the
client. Including all relevant documentation required by the relevant
technology standard.

Installation The activities associated with placement and fixing of an Electrical Energy
Storage System.

Maintained Circuit which continues toreceive power from an electrical energy storage

circuit system operating in island-mode.

Maintained load

Load which continues to receive power from an electrical energy storage
system operating in island-mode.

MCS
Contractor

Anindividual, body corporate or body incorporate, applying for or holding
MCS certification for delivery of supply, design and / or design review,
installation, set to work, commissioning services and handover for systems
covered by the relevant technology standard.

Neutral-earth

Relay which connects the neutral of an EESS in island mode to a means of

bond relay earthing and disconnects the neutral from the means of earthing
immediately prior to reconnecting the maintained loads to the grid supply.
See section 9 of the IET Code of Practice for Electrical Energy Storage
Systems.

Set to work The activities necessary to make the installed equipment function as a
completed system prior to commissioning.

Self- The amount of electricity generated on-site (such as by Solar PV) which is

consumption subsequently used within the building and not exported to the distribution
network.

Subcontract A written contract between an MCS contractor and another firm for the
supply of products and services in connection with the fulfilment of a
contract.

fssue O COPYRIGHT © The MCS Service Mis 3012
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3 REQUIREMENTS OF THE MCS CONTRACTOR

3.1
311

312

3.2
3.2

CAPABILITY

MCS Contractors shall have the competency (see Section 8) and capacity to undertake
the supply, design, installation, set to work, commissioning and handover of EESS.

Where MCS contractors do not engage in the design or supply of EESS, but work solely
as a MCS Contractor for a client who has already commissioned a system design; then
the MCS Contractor shall be competent to review and verify that the design would meet
the design requirements set out in this Standard and this should be recorded.

ORGANISATION

MCS Contractors shall organise themselves using policies, procedures and systems
which meet the minimum requirements in MCSOOT1 to ensure every EESS installation
meets this Standard.

Note: MCSOOT includes requirements for Quality Management System, Consumer
Care, Personnel, Continual Improvement, External Documents, Software Control,
Customer Requirements, Contracts, Subcontracting, Purchasing, Test and
Measurement Equipment, Product Handling, Training and Competence, all of which
can affect the quality of installed systems.

4 PRE-SALE INFORMATION

4.1
411

412

413

PERFORMANCE ESTIMATION

An estimate of the annual energy performance of the system shall be made using the
methodology detailed in Appendix B.

This estimate shall be communicated in the prescribed format to the client at or before
the point that the contract is awarded and shall be accompanied by the following text:

“Important Note: The energy performance and benefits of EESS is impossible to predict
with certainty due to the numerous functions a system can be programmed to perform.
This estimate is based upon the standard MCS procedure and is given as guidance only.
It should not be considered as a guarantee of performance.”

The results of the performance estimate shall be given in the format of the following
table:
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Installed capacity of PV system - kWp (stc)

kWp

Orientation of the PV system - degrees from South

Inclination of system - degrees from horizontal

Postcode region

Assumed occupancy archetype

kWh/kWp (Kk) from table kWh/kWp
Shade Factor (SF)
Estimated annual output (kWp x Kk x SF) kWh

Home all day/ Home half day/ Out all day

Assumed annual domestic electricity consumption

kWh

Expected solar PV self-consumption (PV Only)

kWh

Grid electricity independence / Self-sufficiency (PV
Only)

%

Assumed usable capacity of electrical energy storage kWh
device, which is used for self-consumption
Expected solar PV self-consumption (with EESS) kWh

Grid electricity independence / Self-sufficiency (with
EESS)

%

EESS capacity not used for self-consumption kWh
Total energy discharged per annum kWh
Additional self-consumption from EV, heat pumps, kWh

diverters (only when present)

Notes:

Where the EESS is not installed in conjunction with Solar PV to increase the PV self-
consumption then sections A, B, C, D in the above table can be omitted.

Kk values for solar PV are obtained from the tables in MIS 3002 or Irradiance Datasets
downloadable from the MCS website.

414  Additional estimates may be provided using an alternative methodology, including
proprietary software packages, but:

Issue: 0.1 MIS 3012
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4141  suchestimates shall clearly describe and justify the approach taken and factors

used

4142 theyshall not be given greater prominence than the standard MCS estimate

4143 theyshallbeaccompanied by warning text stating that it should be treated with

caution if it is significantly better than the result given by the standard method.

42 MINIMUMTECHNICAL INFORMATION

421  Asaminimum, the following technical information shall be communicated in writing to

the client before the point that the contract is awarded:

Issue: 0.1

The result of the performance estimate calculated in accordance with Section 4.1
If the system is a Commercial off-the-shelf Packaged EESS or a Composite EESS

The battery type and any special precautions that should be taken such as ventilation
and fire safety

The physical characteristics of the system (size and weight)

The proposed location of the system

Whether AC or DC coupled and if using an existing in-situ inverter
Maximum power output in kilowatts (kW)

Maximum continuous current output in amps (A)

The useable storage capacity in kilowatt-hours (kWh) accounting for the maximum
allowable depth of discharge

Note: it would be helpful for consumers if the useable storage capacity could be
expressed in terms of the time that particular devices could be run. For example, a
100W Television with TOOW of lighting could run for X hours.

Round-trip efficiency (%) and energy loss (kWh) if charged from grid electricity
Current cost of additional or replacement battery modules

If capable (ornot) of runningin Island mode (during loss of grid power) and limitations
in terms of maximum load in kW

Warranties applying to the system and its storage capacity (degradation, number of
cycles, energy throughput etc))

How the EESS indicates its current usable capacity or state of health (thus indicating
if itis ending its life or the storage capacity is below the warrantied capacity).

For Composite systems, the warranties provided for each discrete component

End of life, recycling, arrangements in accordance with the Waste Electrical and
Electronic Equipment (WEEE, 2012/19/EU) and the Battery Directive (2006/66/EC).

Where the EESS is to be remotely controlled by third parties, the terms of that
arrangement including the terms applying should the consumer wish to terminate
the arrangement and assume full control of their system. Penalties for early
termination shall be clearly stated.

If the EESS can be controlled to respond to time of use electricity tariffs and, if so,
how. It shall be highlighted whether this is a manual process (manually setting charge

COPYRIGHT © The MCS Service MIS 3012
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and discharge times) or can be automated (such that charge and discharge times
change automatically when tariffs change).

Note: it is the intention of MCS to review MIS 3012 such that, when the technology
and communication protocols become commercially available, requirements will be
introduced stipulating that EESS certifiable under MCS shall be able to communicate
directly and locally with smart meters in real time and respond automatically where
programmed to do so. Systems not able to operate this way may cease to be
compliant.

Furthermore, systems that seek to keep consumers captive within a particular
software platform, limiting consumers’ choice of how their EESS can be used, may
also be restricted or otherwise made non-compliant through the introduction of
relevant requirements.

5 DESIGN & INSTALLATION REQUIREMENTS

5.1 LEGISLATION

511  Allapplicable legislation and directives must be met in full.

Note: the legislation which applies may be different in England, Wales, Scotland and
Northern Ireland.

512  MCS Contractors shall ensure, and be able to demonstrate, that they are aware of all
current applicable legislation.

513  MCS Contractors shall make their customers aware of all permissions and approvals
required for the installation.

514  The MCS Contractor shall assess the building using a competent professional
experienced in EESS to ensure that it is suitable for the installation and, by undertaking
the proposed works, the building’s compliance with the Building Regulations (in
particular those relating to energy efficiency) is not compromised.

515  Suitable and sufficient risk assessments shall be conducted before any work on site
commences.

516 A Construction Phase Plan in accordance with the Construction (Design and
Management) Regulations 2015 shall be drawn up before work on site commences.

517  Where work is undertaken that is notifiable under the Building Regulations it shall be
made clear to the customer who shall be responsible for this notification.

51.8  The MCS Contractor shall ensure that notification under the Building Regulations has
been completed prior to handing over the installation.

fssue O COPYRIGHT © The MCS Service Mis 3012
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519

5110

Note: Self-certification, in lieu of building control approval, is only permitted where
installation and commissioning is undertaken by a person or organisation deemed
competent and registered with a Competent Persons Scheme (CPS) approved by the
Ministry of Housing, Communities & Local Government (MHCLG) for the scope of work
being undertaken. Further details can be found at http.//www.competentperson.co.uk.

The MCS Contractor must ensure the installation is compliant with the Electrical Safety,
Quality and Continuity Regulations 2002 and, in accordance with Regulation 22(2)(c),
must follow the technical requirements and procedures:

a) In Engineering Recommendation (EREC) G98 for installations up to and including
16A per phase

b) In EREC G99 forinstallations exceeding 16A per phase.

c) InEREC G100 where the export of power is to be limited

Notification to the distribution network operator in accordance with the procedures set
out in EREC G98 or EREC G99 (full or fast-track process as appropriate) shall be
undertaken by the MCS Contractor.

Note: the 16A per phase threshold is the total aggregated AC output of all generators.
For example, a 3kW solar PV system and a 3kW electrical energy (battery) storage
system are connected in parallel to the same single-phase AC supply, gives a combined
maximum theoretical output greater than 16A. In this case EREC G99 applies.

5.2 STANDARDS AND INDUSTRY PRACTICES

521

522

523

524

525

EESS shall be designed and installed in accordance with the latest edition of the IET
Code of Practice for Electrical Energy Storage Systems - hereafter referred to as the
Code of Practice - and paragraphs 5.5 to 6.1.3 below.

For a particular installation, should a conflict arise between specific requirements, then
the latest version of BS 7671 shall take precedence over paragraphs 5.5 to 6.1.3 below,
which in turn shall take precedence over the Code of Practice.

All references in both this standard, and the Code of Practice, to Harmonised Standards
listed in the Official Journal of the European Union for demonstration of conformity to
relevant legislation shall be read as a version of that standard listed in the current Official
Journal of the European Union, or any replacement standard should that standard have
been removed from the Journal.

All references in both this standard, and the Code of Practice, to other national or
international standards shall be read as the latest version of that national or international
standard, or any superseding standard should the standard be withdrawn.

References in the Code of Practice to EREC G83, shall be read as the latest version of
EREC G98.
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5.2.6 Referencesinthe Code of Practiceto EREC G59, shall be read as latest version of EREC
G99.

5.3 MANUFACTURER’S INSTRUCTIONS

531 Allequipment should be installed in accordance with its manufacturer’s instructions.

532 Where the manufacturer’s instructions conflict with the requirements of this standard
then the requirements of this standard take precedence unless it can be demonstrated
that the manufacturer’s instructions will result in an improved system or the
manufacturer’s warranty would be made void.

54 EQUIPMENT CERTIFICATION AND LISTING

541 Allinstalled equipment should be suitable for its application and have a manufacturer’s
declaration of conformity for the appropriate standard.

542 Generating plants (inverters) must be fully type-tested to the latest standards required
by the Energy Networks Association recommendations. Referto Clause 10 “Publications
for Reference and Further Reading” for details of the changes to the Engineering
Network Codes.

543 All batteries and equipment should comply with relevant British or Harmonised
standards:

5431 Components and assemblies should comply with relevant standards accepted
by relevant EU Directives or equivalent UK legislation. Where applicable, the
requirements of EREC G98 and G99 apply.

5432 Contractors shall ensure that EESS meet the requirements of the
Electromagnetic Compatibility Regulations 2016. Contractors shall ensure that
all selected components of Composite systems are compatible.

5.5 DESIGN AND INSTALLATION

General

551 Means of protection against electric shock, overcurrent and overload current according
to BS 7671 shall be provided for all modes of operation.

552 Anyearth electrodes provided for or utilised by the EESS shall meet the requirements of
BS 7671 and BS 7430.

System Control

553 Controls shall be designed and configured to avoid jitter, and nuisance-switching
between operating modes.
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554

The storage battery shall cease delivering power before it exceeds its maximum
recommended depth of discharge.

Island mode operation

555

556

557

558

559

5510

551

5512

When the system switches to island-mode:

a) Allline conductors and neutral of the island mode part of the electrical installation,
shall be isolated from the grid supply using a backup isolator.

b) The protective earth of the grid supply shall not be isolated.

c) Theneutral of theisland mode part of the installation shall be connected, at one point
only, through a Neutral-Earth Bond Relay, to a means of earthing having a maximum
earth electrode resistance ZEE selected in accordance with Figure 9.7 of the Code of
Practice.

d) Anyrequired neutral-earth bond shall be made immediately after the backup isolator
opens.

When the system switches out of island-mode any neutral-earth bond shall be broken
immediately before the backup isolator opens.

When operating inisland-mode, means of protection against electric shock shall not rely
on the distributor’'s means of earthing (for example, the earth terminal or conductor
provided by the distributor for TN-S and TN-C-S supplies). Where necessary, an earth
electrode shall be provided.

The preferred earthing arrangement for island-mode operation shall be TN-S.

Where it is not practicable for a TN-S earthing arrangement to be achieved in island-
mode operation, TT shall be used.

The use of IT systems in island-mode shall be limited to systems that are maintained by
competent persons, and due assessment has been made of the connected loads. IT
systems shall be designed to disconnect after first fault, unless the installation is under
the constant supervision of a responsible person.

Note 1. Certain common appliances and items of electrical equipment are not
compatible with IT systems.

Note 2: BS 7671 strongly recommends against IT systems with distributed neutrals.

The designer and installer shall verify that protection against electric shock is provided
for all maintained circuits in accordance with BS 7671 and the Code of Practice.

The circuit connecting the EESS generator to the installation must be designed so that
it is protected against electric shock, fault current and overcurrent in accordance with
BS 7671.
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5513

5514

5515

5516

In circuits that are energised in island mode, where an RCD is used to achieve the
disconnection time for automatic disconnection required by BS 7671, the residual
current rating must be selected taking into account the resistance of the island-mode
earth electrode, in accordance with the Code of Practice.

Where automatic disconnection using a protective device is not feasible, the output of
all power converting equipment supplying the installation in island-mode shall comply
with regulation 419.2 of BS 767/1.

The designer shall, as far as practicable, ensure selectivity between protective devices of
final circuits for maintained loads, and the devices or equipment used to achieve the
requirements in paragraphs 5.5.12, 5513 and 5.5.14. Where selectivity is not practicable,
so that a single fault may cause interruption of power to all maintained loads, this shall
be clearly highlighted in the Contract, and documented in the user instructions.

The backup isolator and neutral-earth bond relay shall be rated in accordance with the
Code of Practice.

Specific Reguirements for Composite EESS

Note: the clauses in this section (5.5.17 to 5.5.31 inclusive) do not apply to commercial off-the-
shelf packaged EESS.

5517

5518

5519

5520

55.21

5522

5523

All storage battery and charging equipment installations shall be designed in
accordance with BS 7671, BSENIEC 62485-1 and BS EN IEC 62485-2, taking into
account specific recommendations of the battery manufacturer foraccommodation.

All electrical equipment for use in DC circuits must be rated for DC use.

All' AC electrical equipment shall be capable of safe operation in line with the most
onerous conditions of utilisation voltage presented by BS EN 50160, BS 7671 and EREC
G98 or G99 as appropriate.

Conductors and terminals in pre-manufactured assemblies shall be identified in
accordance with BS EN 60445,

Charge management equipment shall comply with the storage battery manufacturer’s
recommendations for charge management and monitoring.

Charging shall cease when the storage battery voltages, currents or temperatures when
charging move outside safe parameters published by the storage battery manufacturer.

Charging equipment shall identify the health of the storage battery. When the storage
battery health is in question, the storage battery shall neither be charged or discharged,
and a fault indication raised to the user, and indicated on an accessible control or
indication panel.
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5524

5525

5526

5527

5528

5529

5530

55.31

Power converting equipment used for charging storage batteries shall match the
electrical properties of the storage battery as specified by the battery manufacturer.

Power converting equipment shall not be used in a manner that exceeds its electrical
ratings.

Except for commercial and industrial applications that are designed for fully-staffed
operation, adjustment and regulation of charge voltages and currents to the profiles
recommended by the battery manufacturer shall be automatic and require no user
intervention.

All storage batteries in composite systems intended for use in dwellings shall be housed
in a suitable enclosure meeting at least IP3X as defined in BS EN 60529, with top
surfaces at least IP4X as defined in BS EN 60529. Where BS 7671 requires a higher
ingress protection rating for the location, BS 7671 requirements shall take precedence.

All battery enclosures or battery rooms shall comply with BS 7671and BS EN IEC 62485-
1 and BS EN IEC 62485-2, and shall contain provisions appropriate to the battery
chemistries involved.

When covers are removed from storage battery enclosures, or within battery rooms,
terminals of battery components shall be protected to at least IP2X as defined in BS EN
60529, and/or have some form of plastic cover to prevent inadvertent short-circuits
during inspection, testing, fault-finding and maintenance operations. Storage batteries
shall be arranged so that, during access to the enclosure or battery room, it is not
possible to inadvertently make simultaneous contact with a potential difference
exceeding 120V.

All storage batteries shall incorporate a means of overcurrent protection within, or as
close as possible to the output terminals, of the storage battery.

All storage batteries shall incorporate a means of isolation as close as possible to the
output terminals of the storage battery.

5.6 METERING & COMMUNICATION

Metering

561

Where energy is taken from the grid to be stored in the EESS and later returned to the
grid or installation, that energy shall not affect the veracity of any meters recording
energy generated, imported or exported and where those meters are used for billing or
payment.

Note: An example would include the meter recording total generation of a solar PV
system where the recorded energy is used for payment of financial incentives such as
the Feed-in Tariff. Any error in that reading could cause a claim for payment to be
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inaccurate and fraudulent. For the avoidance of doubt this clause allows for the correct
recording by the supply meter of the energy taken from the grid to be stored in the EESS.

Data Communication & Security

562

563

The data privacy and security of the site’s home area network shall be maintained. Where
the installation comprises of any internet connected devices:

e The device's network access credentials (username & passwords) shall be updated
in consultation with the customer

e Relevant components in the EESS shall comply with the technical specification
ETSI Technical Specification103 645 Cyber Security for Consumer Internet of
Things.

Installations requiring local area network, home area network, and/or internet access in
commercial and industrial premises shall comply with the client organisation’s
information technology and information security policies and procedures.

5.7 SAFETY AND COMPONENT LOCATION

General

571

572

573

All components shall be located so that escape routes from the premises are not
impeded.

Storage batteries shall be located so that a fire in the battery does not compromise
protected escape routes.

All storage battery enclosures, battery rooms, and locations in which battery enclosures
are installed, shall have adequate ventilation to prevent overheating during charging
operations, and, where necessitated by the battery chemistry, to prevent explosive
concentrations of evolved gasses.

Weight and accessibility

574

575

57.6

All components shall be mounted on surfaces that are structurally sound and can
support the weight of all components mounted on them. Both point loading and weight
distribution shall be taken into consideration. If there is any doubt whatsoever then a
qualified structural engineer shall be consulted.

The means of wall mounting for converters, batteries and similar components shall
comply with the wall-mounting requirements of BS EN 62109-1.

Where reinforcement of walls and floors is required, the requirements and responsibility
for these works shall be identified as part of the Contract.
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577

578

5.8
581

582

583

Storage batteries and other components of the system shall be located so that any
installation, commissioning and maintenance operations can be carried out safely,
considering the weight of components and any lifting and manual handling operations
required.

All components shall be located so that there is adequate workspace, and access for
installation, commissioning and maintenance operations. Space should also be available
for temporary task lighting for such operations, where permanent lighting is not present
in the location.

SITE SPECIFIC ISSUES

Storage battery chemistry shall be selected taking into account any fire suppression
systems that are currently installed, or planned to be installed, in the location in which
the storage battery is to be installed.

Storage batteries shall not be subject to submersion during foreseeable flood and
inundation conditions.

Note: Certain battery chemistries must not come into contact with water.

Where power converting equipment and/or storage batteries are located in a rarely
visited part of any premises, appropriate fire detection equipment should be installed in
that location, complying with BS 5839-10r BS 5839-6 as appropriate. Any fire detection
equipment should be integrated with any existing fire detection and alarm system in the
premises, and the means of integration shall comply with BS 5839-1 or BS 5839-6 as
appropriate.

6 COMMISSIONING & HANDOVER

6.1
6.11

612

613

COMMISSIONING

The EESS shall be commissioned according to a documented procedure to ensure that
the system is safe, has been installed in accordance with the requirements of this
standard and the manufacturers' requirements, and is operating correctly in accordance
with the system design.

See also Sections 12 and 13 of the Code of Practice.

Earth fault loop impedance and prospective fault current shall be verified for all
operating modes. Tests representing the installation operating in charging mode shall
be made with all inverters and bi-directional converters in the installation disconnected.

6.2 DOCUMENTATION & LABELLING

6.2

MCS Contractors shall collate a comprehensive document handover pack which, as a
minimum, includes:
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622

623

o Copiesof all forms and checklists used to commission the system

e The maintenance requirements and maintenance services available

e Manufacturer user manuals and warranty details.

e theinformation given in Section 13 (but excluding Section 13.3) of the IET Code of
Practice.

Documentation and labelling shall comply with BS EN 82079-1.

Appropriate labels should be used as detailed in Appendix C of the Code of Practice with
the exception of those described in Figures C2, and C.4 which shall be used in all
circumstances. The label given in Figure C.3 shall be used for DC coupled and bespoke
systems where the DC terminals are not concealed within the enclosure of a packaged
AC system. Labels required by BS 7671 and any other relevant standards should also be
provided.

6.3 HANDOVER

6.3

632

6.3.3

634

635

At the point at which the EESS is handed over to the client, the documentation as

detailed in 6.2.1 shall be provided and explained along with a document signed by the

MCS Contractor containing at least the following:

e A declaration, signed by the MCS Contractor’s on-site representative, confirming
that the installation meets the requirements of this standard

e Client name and address

e Site address (if different)

e MCS Contractor’s name, address, contact details etc.

e List of the key components installed

e Theestimation of system performance calculated according to Section 4

e Recommended interval for the first periodic inspection

No later than 10 working days after commissioning, the installation shall be registered by
the MCS Contractor on the MCS Installation Database (MID) and an MCS Certificate
generated.

The MCS Certificate shall be sent to the customer with instruction to include it within
the handover pack.

The generation of the certificate shall be undertaken in full compliance with the terms
and conditions of use of the MID'and the registration of the system on the MID shall be
undertaken only after the system has been fully installed and commissioned and not
before.

A “per installation” fee is levied on MCS Contractors for each registration added to the
database. Details of any such fee will be advised from time to time through MCS
Certification Bodies.

! The terms and conditions of use can be found on the MCS Installation Database website.
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/7 MAINTENANCE

This section purposely left blank to be populated by the Working Group as best practice is
defined.

8 ROLES & COMPETENCY

8.1.1

8.12

8.13

8.14

All personnel involved in the installation of an EESS, either employed by, or
subcontracted to, the MCS Contractor shall be skilled orinstructed for the activities they
undertake (skilled “electrically” is defined in BS7671).

Complete records of training (where appropriate) and competence skills of personnel
shall be maintained by the MCS Contractor, in particular:

e Design staff, carrying out full conceptual design, shall be able to demonstrate a
thorough knowledge of the technologies involved and the interaction of associated
technologies.

e All personnel engaged in the actual installation are expected to have technical
knowledge and installation skills, to install components and equipment within the
designed system, in accordance with all appropriate codes of practice,
manufacturer’'s specifications and regulations. As a minimum MCS Contractors
should have proven current training / experience with relevant solar photovoltaic
systems as shown in Appendix A.

e All personnel engaged in the final inspection, commissioning, maintenance or
repair, shall have a comprehensive technical knowledge of the products, interfacing
services and structures to complete the specified processes.

Appendix A below contains the required roles which will need to be fulfilled by the MCS
Contractor for this standard.

The competence criteria to be demonstrated by the MCS Contractor can be found via
the MCS website (www.mcscertified.com). In addition to this, the MCS Contractor
guidance on how to achieve compliance and the descriptions of the required roles which
will need to be fulfilled can also be found on the MCS website.

9 REGIONAL OFFICES

Where the MCS Contractor wishes to design and commission under the Certification Scheme

in regional offices, then these offices shall meet the requirements of this standard to be eligible

for Certification.
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10 PUBLICATIONS, REFERENCE AND FURTHER
READING

1011 The below lists are provided so that MCS Contractors know which documents have

been used as a basis for the development of the requirements of this standard and they

are able to further research topics if they need to do so.

1012 It is a requirement for MCS Contractors to own at least one copy of the following

documents in each office or regional office undertaking design and commissioning

work:

BS 7671:2018 Requirements for Electrical Installations (IET Wiring Regulations
Eighteenth Edition).

IET Code of Practice for Electrical Energy Storage Systems (IET publication ISBN
978-1-78561-278-7 Paperback, 978-1-78561-279-4 Electronic)

Engineering Recommendation G99 Issue 1 - Amendment 5 published 5 November
2019 - 'Requirements for the connection of generation equipment in parallel with
public distribution networks on or after 27 April 2019’

Engineering Recommendation G?8 Issue 1- Amendment 4 published 16 June 2019
- ‘Requirements for the connection of Fully Type Tested Micro-generators (up to
and including 16 A per phase) in parallel with public Low Voltage Distribution
Networks on or after 27 April 2019

MCS 001 - MCS - Contractors certification scheme document.

10.1.3  Itis not a requirement for MCS Contractors to own or have immediate access to the

documents referenced unless this MIS standard does not adequately cover off the

aspects required.

Issue: 0.1

IET Code of Practice for Electric Vehicle Charging Equipment Installation (IET
publication ISBN 978-1-78561-680-8 Paperback, 978-1-78561-681-5 Electronic)

BS 5839-1 Fire detection and fire alarm systems for buildings. Code of practice for
design, installation, commissioning and maintenance of systems in non-domestic
premises. Available from British Standards Institution (BSI)

BS 5839-6 Fire detection and fire alarm systems for buildings. Code of practice for
the design, installation, commissioning and maintenance of fire detection and fire
alarm systems in domestic premises.

BS 7430:2011+A1:2015 Code of practice for protective earthing of electrical
installations. Available from British Standards Institution (BSI)

BS 7671:2018 including corrigendum December 2018, Requirements for Electrical
Installations (IET Wiring Regulations Eighteenth Edition).

BS EN 50160:2010+A1:2015 Voltage characteristics of electricity supplied by public
electricity networks. Available from British Standards Institution (BSI.
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e BS EN 60529:1992+A2:2013 Degrees of protection provided by enclosures (IP
Code). Available from British Standards Institution (BSI).

e BS EN IEC 62485-1 Safety requirements for secondary batteries and battery
installations. General safety information.

e BS EN IEC 62485-2 Safety requirements for secondary batteries and battery

installations. Stationary batteries.

ETSITS 103 645 Cyber Security for Consumer Internet of Things.
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APPENDIXA-ROLES & COMPETENCY REQUIREMENTS

3001 3002 3003 3004 3005 3007 3007-2 3012 300??
Solar . . Heat CHP CHP
Roles Thermal Solar PV Wind | Biomass Pumps (Heat) (Elec) EESS EESS
Nominee v v v v v v v v o
Nominated Technical Person(s) v 4 4 4 v v v v o
Health and Safety co-ordinator v 4 4 v v v v v o
Designer(s) Full scope 4 4 4 v v v v v b
Designer(s) Limited scope 4 v 4 v v v v v o
Electrical competencies * 4 4 * * v v v o
Plumbing competencies 4 X X v v v v X o
Heating competencies * X X v v v v X o
Refrigeration competencies R x X x * X X X o
* * * * * * * * )k

Specialist competencies

v Required for the technology

X Not required for the technology

*

**

Issue: 0.1

If applicable to the technology

Date: 20/01/2020
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APPENDIXB -PERFORMANCE ESTIMATION METHOD

Notes:

Performance estimates enable customers to compare different systems. The use of this MCS
standard for performance estimates brings a comparable and consistent methodology for
different solar PV and EESS configurations - particularly for self-consumption.

The estimates are based on the best knowledge of MCS of the EESS applications, domestic
electricity consumption and solar PV generation.

The estimate of solar PV self-consumption with and without an EESS is detailed in MGD 003:
Determining the Electrical Self-Consumption of Domestic Solar Photovoltaic (PV) Installations
with and without Electrical Energy Storage.

Within this appendix the following definitions apply:

Electric Vehicle includes all classes of vehicle whereby some or all automotive traction is
provided from an electrical storage device which can be charged or discharged from the
electricity grid - including full electric vehicles (BEV) and plug-in hybrid vehicles (PHEV)

Electric Space Heating is any technology which is used under normal circumstances to provide
the primary space heating to a building. This includes heat pumps and storage heaters but
excludes single room heating devices such as fires or bar heaters

Electric Water Heating is any technology used for Domestic Hot Water for using an immersion
element or heat pump.

Diverters are technologies which automatically apply a load when a domestic solar PV system
is generating more electricity than the domestic consumption (before or after EESS charging).
Examples include diverters for electric water heating or electric vehicle charging.

B1 Determine the specific method for estimating system performance (See Figure 1):

B11 Wherethe EESSisintended toincrease the self-consumption of solar PV follow the
procedure in section B 2.

B12 Wherethe EESSisnotintendedtoincrease the self-consumption of solar PV follow
the procedure in section B 3

B13 Where the EESS is intended to increase the self-consumption of solar PV and
additional services follow the procedure in section B 4.
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Determine
services to be
provided by
EESS

No Self-consumption Only Self-consumption
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MGD 003?

(seeB2.1)

Allocate
proportion

\ 4 A 4

[ Procedure B 3 ]4— [ Procedure B 2 J [ Use proprietary J
software

A\ 4
Performance \
calculation <

complete /

Figure 1: Determine the required method to be used for MCS performance estimates

B 2 Where the EESS is intended to increase the self-consumption of solar PV
B21 Determineif the application is within the scope of MGD 003:

a) The EESSis serving a domestic building

b) The annual electricity consumption is between 1500 kWh and 6000 kWh (excluding
consumption attributable to electric vehicles and electrified space heating).

c) The estimated annual generation of the solar PV system (calculated in accordance
with MIS 3002) is between 1500kWh and 6000kWh

d) There are no other forms of local electricity generation serving the building (other
than the solar PV)

B22 Ifthe applicationisin-scope of MGD 003 then:
B221 followthe procedurein MGD 003

B222 complete sections C and D in the table prescribed in section 4.1.3. with the
resulting parameters detailed in Section 7, Table 3 of MGD 003

B223 appendtothelmportant Notein 4.1.2 the estimate will be accompanied by the
following text (in place of that given in section 7.5 of MGD 003)
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B23

B24

“The solar PV self-consumption has been calculated in accordance with MCS
document MGD 0OO3. It does not account for the impact of power diverters,
electric space heating, electric water heating or electric vehicle charging.”

If the application is out of scope of MGD 003 calculate self-consumption using
proprietary software.

Where additional self-consumption is anticipated from power diverters, electric space
heating, electric water heating or electric vehicle charging this can be calculated using
any suitable method and the results shall be included in section E of the table prescribed
in section 4.1.3 provided that the sum of all self-consumption shall not exceed 95% of:

a) thetotal annual generation of the solar PV system
b) thetotalannual domestic electricity consumption (including consumption attributed
to domestic loads, EV charging and electric heating)

Note: even when solar PV generated electricity is used for EV charging etc. it is unlikely
in most domestic situations for self-consumption to be 100% as there is always likely to
be times, particularly mid-year, when some export is inevitable because the EV is not
home or plugged in (or may be fully charged), space heating is not required and any
power diverters have heated hot water cylinders to the maximum safe temperature.

B 3 Where the EESS is NOT intended to increase the self-consumption of solar PV

B31

Calculate total energy discharged each year by multiplying the useable capacity by a
factor of 730 and include in section E of the table prescribed in section 4.1.3.

Note: otherservices can include backup power, arbitrage, and ancillary services. Benefits
are often a function of the number of units (kWh) charged and discharged which in turn
is a function of the number of cycles. The greater the number of cycles then the greater
the benefits can be but the longevity of the EESS can be adversely affected. Therefore,
MCS limits the number of cycles assumed when calculating the total energy discharged
each year to 2 cycles per day, 730 cycles each year.

B 4 Where the EESS is to increase the self-consumption of solar PV AND other services

B41 Decide onthe proportion of the EESS useable capacity in kWh:
a) to be allocated for self-consumption and use that in the procedure prescribed in
section B 2 (shown as Y% in Figure 1)
b) tobe allocated for other services and use that in the procedure prescribed in
section B 3 (shown as X% in Figure 1)
Note: the sum total of the capacity allocated to each calculation cannot exceed 100% of
the total useable capacity of the EESS. It is understood that the capacity allocated for
each function can change throughout a year, but an assumed average should be used.
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B 5 Worked example for an EESS with useable capacity of 13kWh

Installed capacity of PV system - kWp (stc) 3 kWp
Orientation of the PV system - degrees from South 45°
Inclination of system - degrees from horizontal 30°

Postcode region

kWh/kWp (Kk) from table 925 kWh/kWp
Shade Factor (SF) 1.0
Estimated annual output (kWp x Kk x SF) 2775 kWh 3x925x%x1.0

Only)

Assumed usable capacity of electrical energy

Assumed occupancy archetype Home half day

Assumed annual domestic electricity consumption 3500 kWh

Expected solar PV self-consumption (PV Only) 999 kWh 2775 x36%
Grid electricity independence / Self-sufficiency (PV 509 999/3500 x 100

EESS)

storage device, which is used for self-consumption 7 kWwh
Expected solar PV self-consumption (with EESS) 2331 kWh 2775 x 84%
Grid electricity independence / Self-sufficiency (with 6.6 % 2331/3500 x 100

EESS capacity not used for self-consumption 4 kWh 13-9
Total energy discharged per annum 2920 kWh 4x730
Add|t|ona| self-consumption from EV, heat pumps, 305 kWh 5775 x 95% - 2331
diverters (only when present)
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