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TABLE OF ACRONYMS
ACRONYM DESCRIPTION ACRONYM J DESCRIPTION
BEV Battery Electric Vehicle LA Local Authority
BSI British Standards Institution MCS Megawatt Charging System
CAPEX Capital Expenditure MW Megawatt
CD123 .Spea.ﬂc chapter of DMRB for NHS Natlor.1al Health Service (used in
junction design planning, not report core)
cpPO Charge Point Operator OPEX Operational Expenditure
Design Manual for Roads and Publicly Available Specification (e.g.
DMRB PA
Bridges S PAS 1899 inclusive design)
DNO Distribution network operator RIDO Reverse In / Drive Out (charging bay
layout)
Ha Hectare ROI Return on Investment
HGV Heavy Goods Vehicle SSEN Scottish and Southern Electricity
Networks
iDNO Independent Distribution network SuDS Sustainable Drainage Systems
operator
KVA Kilovolt amperes ZEHID Zero Emission HGV and Infrastructure
Demonstrator
. Zero Emission Road Freight
kw Kilowatt ZERFD Demonstrator (now called ZEHID)
kWh Kilowatt-hour

LIST OF DEFINITIONS

Battery Electric Vehicle (BEV): A vehicle powered solely by electricity stored in an onboard battery,
charged via external electric sources and used in this report for heavy goods vehicles (HGVs).

BSI Flex 2071.: British Standards Institute’s code of practice for the provision, siting, safety, and design
of charging infrastructure for zero-emission HGVs.

Capital Expenditure (CAPEX): Upfront investment required for purchase, installation, and
commissioning of charging infrastructure, site preparation, and grid connection.
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Charge Point Operator (CPO): An entity responsible for managing and maintaining EV charging
infrastructure, including payment, access, maintenance, and operations.

Commercial BEV HGV Charging Hub: A purpose-built, typically publicly accessible site equipped with
multiple high-power charging bays capable of accommodating heavy goods vehicles, often designed
for en-route charging with amenities for drivers.

Depot Charging hub: A location (usually at a fleet operator’s depot) where HGVs are charged,
infrastructure may be configured for private, shared, or public access, and may involve new installation
or retrofitting of equipment.

Design Manual for Roads and Bridges (DMRB) CD123: A detailed engineering standard focused on the
geometric design of highway junctions (including those serving HGV facilities); addresses access,
visibility, and safety.

En-route Charging: High-powered charging for vehicles making longer journeys, located en route
(along highways or major freight corridors), intended for short-term stops by BEV HGVs.

Flex the Fence: A hybrid/shared charging model allowing the main depot operator to flexibly open
access to its charging infrastructure for other authorised fleets, especially during off-peak (operator’s
downtime) periods, often using temporary physical or management controls.

Grid Capacity: The maximum electrical load the utility grid can reliably deliver to a site, a major
determinant for high-power charging infrastructure installations.

Grid Reinforcement: Investment and physical upgrades to local or regional electricity supply networks
(e.g., substations, cabling) to support high power demand for BEV HGV charging infrastructure.

Heavy Goods Vehicle (HGV): A motor vehicle with a gross vehicle weight over a defined threshold
(typically over 3.5 tonnes in the UK), used for transporting goods.

Inside the Fence: A shared depot charging model where infrastructure is physically within the
operator’s depot boundary, generally restricted to authorised users, with access managed by the
depot owner.

Megawatt Charging System (MCS): An emerging high-capacity charging standard (>1000 kW charger
output) designed for ultra-fast charging of heavy vehicles, not yet widely deployed in the market.

Operational Expenditure (OPEX): Ongoing annual operating costs such as electricity, maintenance,
staffing, and insurance for running charging infrastructure.

Outside the Fence: A charging hub at or near a depot, but accessed independently from public land or
shared areas; may be used by various fleets and public users, possibly managed by third parties/CPOs.

Planning Advice Note 75 (PAN 75): A Scottish policy document providing guidance on roadside service
facilities, including layout, amenities, accessibility, and parking.

Reverse In / Drive Out (RIDO): A preferred charging bay layout in which vehicles reverse into bays (for
charging access) and then depart in forward gear, improving driver visibility and operational safety.
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Road Construction Consent: Permission required for construction of new roads and footways to be
adopted into the public road network.

Section 56 Approval: (Scotland) Legal consent required for working within the boundary of an adopted
public road.

Shared Charging hub: Charging infrastructure designed to be accessed and used by multiple fleet
operators, either within a depot (inside the fence) or via shared/public access (outside or flex the
fence).

Substation: An electrical facility (usually a small building on-site, e.g., 4m x 4m) required to provide
sufficient power transformation and distribution for high-capacity charging operations.

Sustainable Drainage Systems (SuDS): A set of water management practices designed to align urban
drainage systems with natural water processes to reduce flood risk and improve environmental
outcomes.

Swept Path Assessment: A geometric analysis used in site design to ensure the turning movements
and space requirements of vehicles (in this context, HGVs) can be safely accommodated.

Transport Statement/Assessment: A document supporting planning applications, assessing the
potential transport impact of site developments, including traffic, access, safety, and mitigation
measures.
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EXECUTIVE SUMMARY

This report focuses on the development of a standardised footprint design for a commercial charging
hub for battery electric vehicle (BEV) heavy goods vehicles (HGV), along with informative conceptual
layout designs for the installation of depot-based charging infrastructure, including private and shared
depot charging models. The report outlines the key requirements, standardised layouts, technical
considerations, and cost implications for charging infrastructure installations for public and depot-
based charging. This report comprises Stage 5 of a broader Feasibility Study for BEV HGVs in North East
Scotland commissioned by Nestrans and delivered by SYSTRA.

The main aims of this report are to:

(o]

Define a "standardised footprint" for a public BEV HGV charging hub to facilitate network
planning, replication, and broader stakeholder understanding of implementation
requirements.

Develop conceptual layouts and guidance for retrofitting or establishing charging
infrastructure within haulier depots for both private depot charging and shared depot
charging.

Highlight policy, planning, design, and commercial factors impacting infrastructure
deployment.

Designs:

o

Stage 5 —

Design standards: Facilities should follow several different design standards, including but not
limited to BSI Flex 2071 (for safety, access, and layout), DMRB CD123 (for junction / access
design), and Scottish Planning Advice (PAN 75).

Facility Types:

° Facility Type 1: Public charging hub, typically accommodating 20 BEV HGVs,
with modular, scalable layouts.

° Facility Type 2: Depot charging, applicable as private, shared (inside/outside
the fence), or hybrid models, which can suit different haulier business needs.

Operational considerations: Key aspects to consider in the operational design of a commercial
charging hub or for depot-based charging installations include safety around pedestrian
movements, adequate vehicle turning/routing space, and access to amenities are core
requirements.

Grid Implications: High-powered chargers require significant grid connections (often
necessitating substations / major upgrades). Grid capacity is a key constraint and cost driver;
early engagement with the distribution network operator (DNO) (Scottish and Southern
Electricity Networks (SSEN) for NE Scotland) needs to be undertaken. The choice of
deployment model (private vs. shared; inside vs. outside the depot) critically influences capital
and operations costs.

Implementation steps: Early planning, policy compliance, grid/capacity assessment, and
selection of scalable, future-proofed infrastructure are essential to minimise risks and optimise
return on investment.

Commercial Charging Hub and Depot Charging Standard Footprints
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The detailed guidance, layouts, and considerations provided here enable hauliers, local authorities,
and other stakeholders to better understand, plan for, and invest in zero-emission HGV charging
solutions.

HAULIER QUICK GUIDE

BEV HGV Charging Infrastructure: Key Principles and Actions

1.

(o]

Stage 5 —

What are the main options?

Public Hubs: Sites with site-specific required number of charging bays; suited for en-route /
destination locations.
Depot Charging:

° Private: For one fleet / operator only, i.e. the depot owner’s fleet.

° Shared (Inside the Fence): Allows planned third-party use within the depot
boundary.

° Shared (Outside the Fence): Public (or semi-public); can be used by multiple

operators, sometimes managed by third parties; some models can be used
by cars and vans in addition to HGVs. An additional model of shared depot
charging is ‘flex the fence’ which allows flexibility to switch between outside
and inside the fence shared modes/models through a removable
fence/barrier.

Essential Design Principles

Comply with design standards (including but not limited to BSI Flex 2071, DMRB CD123, PAN
75) for efficient, safe layouts and access.

Optimal Bay Layout: Preference for drive-in / drive-out or Reverse-In/Drive-Out to enhance
safety and workflow.

Pedestrian Safety: Provide protected footways (ideally 1.2m wide) and clear walkways near
charging points.

Supporting Infrastructure: Substation(s) required (approx. 4m x 4m each); location depends
on site layout and grid access, and the size depends on the quantity / powers of chargers.

Cost Implications

Grid capacity and upgrades are the largest single cost item — engage the DNO early to avoid
surprises / delays.
Charger Power Ratings:

° Depot overnight: Typically 50—-100kW per vehicle.

° Depot daytime/shared: ~400kW per charger.

° Public en-route hubs: Up to 1IMW/charger (Megawatt Charging Systems
emerging).

Commercial Charging Hub and Depot Charging Standard Footprints
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Typical cost risks: Charging equipment, groundworks, and especially grid upgrades / new
substations can add significant expense.
Offsetting costs: Shared depot or public models helpful in upfront cost mitigation and might
attract third-party investment or grants.

Key Actions and Next Steps

Assess your site:

° Is space / layout sufficient for HGV turning and safe pedestrian movement?
° Early swept path assessment recommended.
Check grid capacity:
° Engage with SSEN re: grid connections / upgrade needs and costs /
timescales).

Plan for safety and compliance:

° Accessible amenities (for public charging), health and safety requirements,
permit / planning consents, and provision for future accessibility.

Design for growth:

° Choose scalable, future-proofed solutions, even if initial BEV HGV numbers
are low.

Consider collaboration:

° Explore shared charging models or partnerships to spread costs and improve
asset use.

Develop a business case:

° Estimate ongoing operating costs, revenue potential (if sharing), and risk
mitigations.

Where can | get help / advice?

° Nestrans, SYSTRA, DNOs / utility companies, and specialist charging solution
providers can assist with technical, planning, and funding advice.

° Engage early with planning and highway authorities for smooth approvals.

° Section 8.6 of this report provides information of existing Funding Streams
and Capital Support for BEV HGV Charging Infrastructure in Scotland.

For the full technical background, please refer to the remainder of this Stage 5 report and appendices.
Section 3 provides design consideration guidelines, Section 7 provide planning guidance and Section 8
provides further guidance on infrastructure development considerations, including cost implications.
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INTRODUCTION

Background and Context

SYSTRA has been commissioned by Nestrans to undertake a Study which considers battery
electric vehicle (BEV) heavy goods vehicle (HGV) deployment and associated infrastructure
requirements in North East Scotland. Previous stages of the Study have explored the
characterisation of freight movements in the North East of Scotland, an investigation of
barriers and opportunities related to the BEV HGV transition, scenario development for BEV
HGV uptake and associated charging infrastructure requirements, commercial analysis of
charging infrastructure requirements, and recommendations for possible public sector
interventions to support the transition.

Objectives of Stage 5 of the Study

Within Stage 5, Nestrans aimed to develop an understanding of a standard footprint for a
commercial BEV HGV charging hub, to understand how such a model could be replicated
across North East Scotland to enable public charging of the expected BEV HGV fleet and to
allow for effective planning of public HGV charging hub. In addition, SYSTRA was tasked to
develop conceptual layouts of BEV HGV charging in an established depot facility in
consideration of different depot charging deployment models.

SYSTRA was tasked with investigating and developing conceptual layouts for two types of BEV
HGV facilities:

Facility Type 1: A conceptual layout for a new publicly accessible BEV HGV charging site (with
capacity for 20no. BEV HGV bays).

Facility Type 2: Conceptual layouts to incorporate BEV HGV charging hubs in an established
depot facility, investigating a phased introduction of charging infrastructure in addition to
different deployment models of shared depot charging.

Purpose of this Report

The purpose of this report is to provide standardised footprints and guidance on the
deployment of public BEV HGV charging infrastructure and on the installation of depot-based
charging infrastructure. The core focus of this report is on elements related to Planning for
this charging infrastructure provision, with additional context provided on elements including
grid capacity, health and safety, charging technology, management, and commercial
elements.

To address these requirements, this report:

Provides background and discussion in relation to relevant policies and documentation.
Provides guidance on the footprint and layout of a commercial charging hub and a retrofitted
BEV HGV depot, including exploration of different shared depot charging models.

Draws attention to relevant considerations and caveats which would be applicable when
applying the standard footprints to specific sites.

Stage 5 — Commercial Charging Hub and Depot Charging Standard Footprints
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O Provides additional guidance related to other aspects to consider when deploying both public
en-route and private depot-based EV charging infrastructure for HGVs.

Whilst a key objective of this exercise is to establish an understanding of the broad
template which should apply for a BEV HGV charging hub for public charging, along
with guidance for a phased introduction of depot charging, it should be noted that
the guidance in relation to site layout which is contained within relevant documents
(such as BSI Flex 2071?) must be interpreted and applied on a case by case basis.

1BSI. FLEX 2071 v1.0:2023 Design and implementation of publicly accessible charging sites for battery electric
HGVs — Code of practice: British Standards Institution. Available at:
https://www.bsigroup.com/siteassets/pdf/en/insights-and-media/insights/brochures/flex-2071.pdf

Stage 5 — Commercial Charging Hub and Depot Charging Standard Footprints
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2. RELEVANT POLICIES AND GUIDELINES

2.1.1  The design and delivery of BEV HGV shared-use commercial charging hubs within North East
Scotland would require consideration of the policy and guidance documents which are listed
below.

O Design Manual for Roads and Bridges CD1232: The technical standard for the geometric design
of at-grade and signal-control junctions.

O BSI Flex 20713 A code of practice which sets out recommendations on design and
implementation of charging sites for battery electric HGVs.

O Planning Advice Note 75 (Annex F, Roadside Services)*: The policy which underpins and steers
the development of roadside services in Scotland.

2.1.2  Whilst BSI Flex 2071 is intended for publicly accessible BEV HGV charging infrastructure, the
principles can also be applied to depot-based HGV charging hubs.

2.1.3 In all cases, these documents refer to the design measures which are applicable to a given site
and their inclusion here is on the basis that prior consideration has been given to the location
and siting of a new facility. This is particularly relevant in the context of the trunk road
network where new access junctions are normally not permitted.

2.1.4 A summary of relevant policy and guidance in each case is provided in Table 1, with further
information provided in Appendix A (attached separately). It must be noted that neither Table
1 nor Appendix A are an exhaustive list of policies and guidelines when developing BEV HGV
charging hub, but they are likely to be the primary sources in relation to vehicular access and
design.

Table 1. Policy and Guidelines relevant to provision of public BEV HGV charging hubs

DOCUMENT POLICY / GUIDELINE

In September 2023, BSI published the ZERFD (Zero Emission Road Freight
Demonstrator, now called ZEHID (Zero Emission Heavy Goods Vehicle and
BSI Flex 2071 Infrastructure Demonstrator)) Standards Programme Prioritization Report®.
BSI Flex 2071 was subsequently developed through the standards
programme, which is a code of practice for design and implementation of

2National Highways (2023), DMRB: Design Manual for Roads and Bridges. Available at:
https://www.standardsforhighways.co.uk/search/html/962a81c1-abda-4424-96¢9-
fe4c2287308c?standard=DMRB

3BS|, Design and implementation of publicly accessible charging sites for battery electric HGVs — Code of practice
(FLEX 2071). Available at:
https://www.bsigroup.com/siteassets/pdf/en/insights-and-media/insights/brochures/flex-2071.pdf

4Scottish Government (2005), PAN 75: Planning for Transport [online]. Available at:
https://www.gov.scot/binaries/content/documents/govscot/publications/advice-and-guidance/2005/08/pan-
75-planning-for-transport/documents/pan75-planning-transport-pdf/pan75-planning-transport-
pdf/govscot%3Adocument/PAN75%2BPlanning%2Bfor%2BTransport.pdf

5BSI (2023), Zero Emission Road Freight Demonstrator (ZERFD) Phase 2 Report [online]. Available at:
https://www.bsigroup.com/siteassets/pdf/en/products-and-services/bsi23 003 zerfd phase2 report a4 v4-
1.pdf
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charging sites for battery electric HGVs. Key elements of this document are
summarised below.

General
Charging sites should provide:

Access to safe and secure parking (where space is available)
Access to welfare facilities

Up-to-date charge point availability and energy price information
Cables capable of reaching the vehicle whilst in its charging station
A safe, straightforward and effective charging experience.

Operational Safety

Where vehicle-pedestrian conflicts are possible, barriers, fencing and / or
surface markings should be installed to minimise risks of inadvertent straying
of pedestrians into traffic flow zones.

Barriers or fencing are the preferred method but in circumstances where
these might prevent non-standard vehicles from manoeuvring around the
site, floor markings may be used as an alternative.

In general, a minimum 1.2m width of walkway should be provided (this allows
for a visually impaired person being guided), with a minimum unobstructed
width of 1m.

Access by specific vehicle types

A charging site should be designed using appropriate tools, such as swept-
path modelling software, to be readily accessible to the full range of vehicle
heights, lengths and weights currently permitted in the UK and in general
circulation, including rigid and articulated HGVs, solo tractor units and rigid
HGVs pulling a drawbar trailer. At the time of publication of BSI Flex 2071,
highway authorities were encouraged to sign all bridges over highways with
less than 5.03m headroom at any point over the carriageway. The main
vehicle maximum permitted lengths applicable to UK charging site designers
are:

12 m —rigid HGV;

13.5 m — bus / coach with 2 axles;

15 m — bus / coach with more than 2 axles;

16.5 m — articulated HGV (with standard trailer);

18.55 m — articulated HGV (with longer semi-trailer); and
18.75 m — rigid HGV with drawbar trailer.

Section 2 — Junction Selection
Referring to paragraphs 2.10 to 2.26 with reference to speeds in Table 2.25;

Design Manual for 2.10 to 2.26 provides guidance on selecting appropriate junction types based
Roads and Bridges on site conditions and predicted performance while Table 2.25 typically
CD123 details recommended junction types according to major road speeds and

traffic flows.
Section 3 — Junction Visibility

Stage 5 — Commercial Charging Hub and Depot Charging Standard Footprints
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Referring to Figures 3.2a and 3.2b - these illustrate the geometry of visibility
splays; that is, the clear sightlines required for drivers emerging from side
roads or turning movements at junctions.

Reference to following depending on site:

Section 5 — Geometric Design of Priority Junctions

Referring to 5.5 for corner radii and 5.7 for carriageway widths and Table 5.1
for lane widening.

Section 6 — Geometric Design of Major Road Central Treatments

Reference Table 6.1.1. which introduces the requirements, principles and
considerations in designing central treatments (such as central islands, ghost
islands, and right-turn lanes) on major roads at junctions.

Relevant information within Planning Advice Note 75 — Annex F Roadside
Services includes the following:

e  Free short term parking for both commercial and private vehicles,
including those only wishing to rest and not use any facilities.
Provision of fuelling services.

Free-to-use toilets.

A picnic area with picnic tables available during daylight hours.

All facilities accessible to disabled people.

Provision of telephones.

A retail unit on all sites but not necessarily open during all service area
opening hours; it is recommended that provision be limited to a single
unit of up to 200 square metres net floorspace to be treated as a
maximum prior to planning authorities setting actual limits in
development plans dependent on local circumstances, e.g. for service
areas in particular locations of national tourist significance more or larger
retail units may be permissible where this will not conflict with
environmental objectives; all retail activity is to meet the reasonable
needs of travellers only.

Planning Advice Note
75 — Annex F Roadside
Services

Dual Carriageways

All the services mentioned in the Service Area definition should be provided
on both sides, or if on one side only, connected to the other by an overbridge
or underbridge incorporating adequate sight lines, entry and exit splays and
safe gradients; if the overbridge or underbridge is for pedestrians only, there
must be an adequate parking area and fuel supplies on each side of the road.

Stage 5 — Commercial Charging Hub and Depot Charging Standard Footprints
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GENERAL DESIGN CONSIDERATIONS AND EXAMPLES

Site Access

Whilst the purpose of the design work undertaken for Stage 5 of this Study is to guide
Nestrans as to the general layouts of BEV HGV charging hubs, it is fundamentally important
to determine that a deliverable access solution for a specific public charging site can be
achieved in accordance with the expectations of DMRB CD123 or other locally applicable
roads design guidance.

When reviewing the suitability of a given site, evaluation of site access should be treated as
an early priority, ahead of considerations related to the scale and format of a facility.

The nature and format of access will be determined by a number of factors, including the role
and character of the adjoining road network, the volume and speed of traffic, the availability
of land and the need to factor in the interests of other road users and adjacent land uses.

Early dialogue with the relevant planning authority is recommended to ensure a viable
access solution can be achieved. In instances where development is proposed in the
vicinity of the Trunk road network, Transport Scotland should also be considered as a
consultee.

Charging Bays Layout

BSI Flex 2071 provides informative guidance as to the layout of BEV HGV charging hubs,
showing in each case how goods vehicles would enter and then leave a charging point. Of
seven possible configurations, five reflect ‘drive in, reverse out’ arrangements, whilst two
reflect ‘single direction” movements.

The hierarchy prioritises layouts which do not require vehicles to perform reverse movements
and those where good visibility is provided for drivers. In so doing, the hierarchy therefore
promotes arrangements which minimise the safety risk to pedestrians and roadside
infrastructure.

Figure 1 and Figure 2 outline the layout options from BSI Flex 2071, with the layouts being
ranked 1 to 7 according to their level of preference.

Stage 5 — Commercial Charging Hub and Depot Charging Standard Footprints
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Figure 1.
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Suggested preference hierarchy for access to and from BEV HGV charging bays, preferences 1-3
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Figure 2. Suggested preference hierarchy for access to and from BEV HGV charging bays, preferences 4-7
Arrangement Layout Preference
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3.2.4  Of seven possible layouts, the hierarchy identifies a staggered arrangement through which
BEV HGVs would be expected to progress in a single direction as the optimum option.

3.2.5 It is noted that the arrangements shown here are modular and can be scaled on a case by
case basis according to specific capacity requirements. The guidance also states that
individual layouts may be mirrored depending on the direction of traffic flow.

Stage 5 — Commercial Charging Hub and Depot Charging Standard Footprints
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3.3 Catering for Pedestrian Movement

3.3.1 The BSI Flex 2071 guidance note identifies that the increased dwell time associated with
vehicle charging activity increases the likelihood that drivers or their passengers will wish to
exit their vehicle while waiting. Reflecting the likelihood of pedestrian movements in the
vicinity of vehicle charging equipment and more broadly within a charging site, it is important
that site layout and design mitigates against the risk of vehicle-pedestrian conflict.

3.3.2  Specific guidance in relation to pedestrian safety is provided within BSI Flex 2071, as follows:

Where vehicle-pedestrian conflicts are possible, barriers, fencing and / or surface
markings should be installed to minimise risks of inadvertent straying of pedestrians
into traffic flow zones.

Barriers or fencing are the preferred method but in circumstances where these might
prevent non-standard vehicles from manoeuvring around the site, floor markings may
be used as an alternative.

In general, a minimum 1.2m width of walkway should be provided (this allows for a
visually impaired person being guided), with a minimum unobstructed width of 1m.

Stage 5 — Commercial Charging Hub and Depot Charging Standard Footprints
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FACILITY TYPE 1 — CONCEPT LAYOUT FOR NEW PUBLIC BEV
HGV CHARGING HUB

Overview of Public BEV HGV Charging Hub Design

This section introduces an evolved indicative layout of a public BEV HGV charging hub,
describing the key components, outline access, and spatial requirements and discussing how
it caters for the expected operational characteristics of such a facility.

The public BEV HGV charging hub is designed to accommodate 20no. standard-length BEV
HGVs.

The layouts which are presented in BSI Flex 2071 are each modular, meaning that capacity
can be scaled on a site-by-site basis, as required.

The indicative layout is presented in Figure 3. The layout is based on the highest-ranked
preference of the charging bay layout arrangements which are set out in BSI Flex 2071.

A larger drawing is also provided within the drawings package in Appendix B, attached
separately with this report.

Figure 3. Indicative Layout for BEV HGV charging station

O e s o ering,
5 Fiease note thal marked service locatrs are pcave

—_— —

Site Access Point
(see inset plan)

- - §|

i

SUDS - 572m2

=3

1

i

2|
gL
-lag
%Dg

HGV Charging Station

am

Indeatie Design
General Layout

3.5m

I

[Formews [ cm
e e T =

4.1.6

Key aspects of the indicative layout are shown in Table 2 below.
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DESIGN ASPECT

Access
considerations

Internal access /
movements

Charging bay
layout design

Amenities

Drainage

SVYSTrA

Table 2. Indicative layout summary table

DESCRIPTION

An internal circulatory access road generally requiring clockwise movements,
but with a two-way section in front of the first row of charging bays.

The internal access road is arranged around two separate banks, each with
ten charging bays.

A separation distance of 25m is provided between the site access point and
other internal geometric features.

The wide internal access road facilitates through movements for vehicles
which do not require access to a charging bay including recovery trucks and
vehicles delivering to the site. 7.3m-wide carriageways are recommended
where two-way traffic flow will take place, reducing to 6m on one-way-only
sections.

It would be feasible to reduce one-way sections to less than 6m (possibly as
narrow as 3.65m), but 6m should provide sufficient clearance for an HGV to
pass a stationary broken down vehicle. A separate indicative breakdown area
is shown at the bottom of the site.

Charging bays are arranged in a staggered manner, enabling clear visibility to
the site from each vehicle cab.

Bays are single-direction, allowing vehicles to progress through the site in a
forward gear with no need for reversing manoeuvres.

Each bay is served by a painted walkway of 1.2m depth which in turn forms
part of a protected pedestrian network. A zebra crossing connects both of the
separate rows of charging bays.

A substation is shown within the design which powers the charging
infrastructure.

A services building is indicated in the design, providing toilets and an
opportunity to eat / drink. This building is integrated to the marked
pedestrian network.

Drainage (SuDS) as shown is purely indicative and based on 5% of the
impermeable area (the rule of thumb is generally 5% to 10%).

4.1.7 The layout is informed by swept path assessments to evaluate the spatial requirements of
trucks as they progress through the site. For this purpose, both an 18.75m length drawbar
vehicle, representing the largest type of general haulage vehicle permitted in the UK, and the
more standard 16.5m articulated vehicle were tested. The dimensions of each vehicle are
provided in Figure 4 and Figure 5°.

6 Drawings prepared in AutoCAD to visually demonstrate the analysis.
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Figure 4. HGV dimensions — 18.75m Drawbar Vehicle
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Figure 5. HGV dimensions — 16.5m Articulated Vehicle
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Max Track Width 2.470m
Lock to lock time _ 3.00s
Kerb to Kerb Turning Radius 6.600m

4.1.8 Swept path assessments show the vehicle entering the site, moving to and through the
charging bays and then leaving the site. A full drawings package with the swept path analysis
is within Appendix B, attached separately with the report.
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FACILITY TYPE 2 — CONCEPT LAYOUTS FOR DEPOT
CHARGING FOR AN ESTABLISHED DEPOT

Overview of Concept Designs for Depot Charging

Whilst the indicative layout developed for Facility Type 1 is related to a publicly-accessible
BEV HGV charging hub that would be developed afresh, this exercise refers to depot sites
which are already established and which would have either private or shared depot charging
installed. Designs for depot-based charging infrastructure need to be cognisant of perimeter
constraints, limitations related to site access, and the likelihood that in many cases,
established depot facilities have evolved to their current form, rather than being the subject
of a detailed site layout design exercise.

This section provides design guidance on installation of charging infrastructure in a BEV HGV
depot in consideration of different models of charging infrastructure provision. The design
guidance considers both private charging and different shared charging models, with
descriptions (developed by First Bus’) as follows:

Inside the Fence: Charging infrastructure is located within an operator’s depot, mainly serving
its own fleet. Other operators may access surplus capacity by agreement, typically at specific
times or through contracts. Access is controlled, maximising asset value while allowing
managed third-party use during off-peak periods.

Outside the Fence: Charging hubs are situated on land next to, but outside, an operator’s
depot perimeter, such as in industrial or commercial areas. These are open for use by multiple
operators or the public on a pay-per-use or commercial basis, promoting shared access and
supporting those without private depots.

Flex the Fence: Charging remains inside the depot but is designed to allow secure, scheduled
access to third parties, using separate entrances, partitions, or digital booking platforms. This
approach optimises asset use by granting controlled external access during periods when the
main fleet does not require charging.

Establishing Key Principles for Depot Charging Design Guidance

It is acknowledged that the freight sector comprises a broad spectrum of operators, serving a
variety of market areas. For example, the sector includes companies associated with the
seafood, meat produce and maritime sectors whose fleets comprise articulated vehicles and
whose operational range is likely to include the UK and perhaps beyond.

This is particularly relevant in North East Scotland, where evidence from stage 2 report shows
the importance of ports such as Aberdeen and Peterhead, which are primary nodes for both
fishing and offshore oil and gas activities. Peterhead, for instance, is not only a major fishing
port generating flows of temperature-controlled vehicles but also supplies offshore
installations, while Aberdeen plays a pivotal role in distributing specialist equipment and

“First Bus (2023). ‘First Bus powers up with launch of First Charge’. First Bus Newsroom, 25 July. Available at:
https://news.firstbus.co.uk/news/first-bus-powers-up-with-launch-of-first-charge
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petroleum products to the offshore sector, contributing to significant HGV movements
between ports and regional industrial estates.

By comparison, the sector includes companies related to the waste collection and recycling
activities or those involved in local distribution. The data highlights a large proportion of HGV
journeys are of relatively short distance and remain within the region as noted in stage 2
report; 79% of journeys from a port in North East Scotland are local (within the region) and
60% of journeys to a port in North East Scotland are also local. These short-haul movements
are typical of waste, recycling, final retail delivery, and possibly local e-commerce chains,
which, as shown in the warehouse data in stage 2 report, include fulfiiment centres for
operators like Amazon and DPD serving the wider city-region.

With these considerations in mind, this exercise has been progressed on the basis that there
is no single template for a depot, or indeed for a commercial operation. The purpose of this
exercise is therefore to identify the broad implications of retrofit activities, recognising that
those will apply in different ways and be of varying significance to different end users.

Scope, Approach and Objectives

The depot charging site design guidance provided in this section is based on a sample site
considered suitable for the illustration of the process of providing charging infrastructure
under different depot charging models. It is a notional mid-sized depot footprint with existing
facilities to enable an understanding of how an existing depot-based operation could be
electrified in a phased manner.

Nestrans proposed an indicative site to be used for the purposes of this design guidance, with
the focus being on a generic industrial estate footprint which is approximately 2ha in size.

Approach

This exercise considers the ‘early stage’ implications of HGV fleet conversions to BEVs, noting
the findings from Stage 2 and Stage 3 of this Study that fleet conversion is likely to be a gradual
process, expected to commence with rigid vehicles in the short term, with the timescales for
widespread articulated vehicle conversion being longer.

The designs have therefore been developed to establish the potential spatial and operational
implications of reconfiguring established depot facilities to incorporate depot-based BEV HGV
charging, by developing indicative layouts for the following scenarios:

1. Baseline: Prepare a layout showing an indicative generic established depot facility.
All subsequent layouts from this exercise will use this as the baseline from which to
establish the impact of each scenario.

2. Scenario 1: Demonstrate the impact of a private charging hub for circa 10 BEV HGVs
for sole operator use.

3. Scenario 2: Demonstrate the impact of a shared charging hub on this footprint for
the ‘Inside the Fence’ shared depot charging model.

Stage 5 — Commercial Charging Hub and Depot Charging Standard Footprints
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4, Scenario 3: Demonstrate the impact of a shared charging hub on this footprint for
the ‘Outside the Fence’ shared depot charging models.

5.3.5 The 'Flex the Fence' model is similar to the 'Inside the Fence' model. Whilst designs are not
specifically provided for the 'Flex the Fence' model, the 'Inside the Fence' designs can be
assumed to be applicable to the 'Flex the Fence' model.

5.3.6  To inform this exercise, previous Stages of this Study have been progressed to establish the
views and aspirations of freight operators in North East Scotland, as to the pace and manner
in which the sector could transition towards BEV HGV operations.

5.3.7  Akeyoutcome of those discussions was that initial transition would most likely be focused on
small and medium Rigid HGVs whose operations were generally confined to the North East of
Scotland and where vehicles would be expected to return to their depot each day, such as
those used for urban distribution. With that in mind, each scenario has been tested using a
10m long rigid vehicle. The details and dimensions of this type of vehicle are indicated by
Figure 62.

Figure 6. HGV dimensions — 10m Long Rigid Vehicle
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5.3.8 For Scenarios 1 to 3, the shared objectives were to:
O Limit the number of regular parking spaces lost;
O Avoid the building areas lost;
O Provide BEV HGV parking with the highest preference in accordance with BSI Flex 2071; and
O Limit reversing out of spaces into the internal site.

8 Drawings prepared in AutoCAD to visually demonstrate the analysis
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5.3.9  Several variables apply to commercial vehicle operations and depots and hence it is difficult
to characterise a ‘standard’ facility. To reiterate, the primary objective of this exercise is to
understand the likely implications on operators of retrofitting BEV HGV charging hubs to
established operational sites, rather than to develop a detailed layout for a specific end-user
or site.

5.4 Baseline — Indicative Generic Established Depot Facility

5.4.1 The site footprint as described in this section above was used to define the site boundary and
main functional areas.

5.4.2  From the existing facilities, a generic layout was prepared for an established depot with a
footprint of approximately 2ha, and with approximately 15% of the site occupied by buildings.
The primary functional areas of the baseline layout include:

Warehouse;

Office space;

Service bays / HGV parking;
Operational areas;
Storage; and

Staff parking areas.

0000O00O

5.4.3  This indicative layout for an established depot is indicated by Figure 7 and also Appendix C
(attached separately). Space occupied by buildings is shaded orange in the design.

Figure 7. Baseline — Generic Established Depot
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5.5 Scenario 1 - Private Charging hub

5.5.1 This scenario assumes that 100% of the BEV HGV charging hub would be used solely by the
site’s occupier / operator. The indicative layout is indicated by Figure 8 (and Appendix D,
which is attached separately with the report), based on the notes and assumptions as shown

in Table 3 below

Table 3. Summary Table-Scenario notes and assumptions—Scenario 1 Private Charging hub

DESIGN ASPECT

Vehicle length

Charging bay
layout

Parking
characteristics

Pedestrian access

Supporting
infrastructure

DESCRIPTION

Layout accommodates turning requirements of 10m long rigid HGVs.

BSI Flex 2071: Layout 5 — Reverse In / Drive Out (RIDO). This was favoured
over Layout 7, where vehicles drive in and then reverse into the operational
area of the facility.

This concept layout provides 10no. BEV HGV parking spaces.

BEV HGV bays are located away from buildings and staff car parks. This
reduces risk of collisions from reversing HGVs. Note: this may not be possible
at all locations.

A swept path analysis was carried out to ensure it was feasible to reverse in
and maintain the same number of parking spaces. This was necessary because
the charging points are located at the front of the vehicle, which makes the
manoeuvre more challenging.

The new BEV HGV bays would result in loss of 16no. car parking spaces and
10no. standard HGV spaces. There could be an opportunity to relocate some
within the footprint if required, subject to the constraints an existing depot
may have.

Efforts have been made to maximise spaces without affecting the site
boundary / internal kerblines.

1.2m wide pedestrian paths are provided around the BEV HGV bays. It should
be noted that there may be a need to consider a wider network of pedestrian
paths on site-by-site basis.

It has been assumed that an additional substation may be required (4m x 4m
building) to power the charging infrastructure. This substation has been
positioned on land that does not interfere with buildings, parking spaces, or
the internal circulation needed for HGV access. Substation positioning would
need to be established on a site-by-site basis.

Stage 5 — Commercial Charging Hub and Depot Charging Standard Footprints

Page 28/ 50



5.6

5.6.1

5.6.2

5.6.3

5.6.4

5.6.5

SVYSTIA

Figure 8. Scenario 1 — Private Charging hub
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Scenario 2 — Shared Charging hub — Inside the Fence

This scenario assumes that the new BEV HGV bays would operate as a shared charging hub,
with all of these bays located ‘inside the fence’. Therefore, whilst the site operator would
permit other operators / haulage companies to use the BEV HGV bays, they can only be
accessed via the site access and turning areas.

One benefit associated with operating a shared charging hub is that BEV HGV bays that would
normally sit empty during the day when the site’s fleet are out on duty (e.g. during the day
for a logistics deployment) can be used by other hauliers / fleet operators that are permitted
to make use of them.

This type of facility would generally require some form of agreement between the site
operator and those who would be permitted to use the shared BEV HGV bays. This could
include, but not restricted to, details such as on-site health and safety requirements, hours of
access, and permitted areas that can be accessed within the boundary of the site such as
amenities (toilets, canteens, etc).

As mentioned in previous section, ‘Flex the fence’ is also a similar model to ‘inside the fence’
with additional flexibility for the operator as it usually involves a removable physical barrier
/wall, which provides more control over the charging infrastructure inside the fence.

The indicative layout is indicated by Figure 9 (and Appendix E which is attached separately
with the report), based on the notes and assumptions as shown in Table 4 below.
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Table 4. Summary Table — Scenario notes and assumptions — Scenario 2 Inside the Fence

DESIGN ASPECT

Vehicle length

Charging bay
layout

Parking
characteristics

Pedestrian access

Supporting
infrastructure

DESCRIPTION

Layout accommodates turning requirements of 10m long rigid HGVs.

BSI Flex 2071: Layout 5 — Reverse In / Drive Out (RIDO). This was favoured
over Layout 7, where vehicles drive in and then reverse into the operational
area of the facility.

This concept layout provides 15n0. BEV HGV parking spaces, all of which are
assumed to allow shared charging.

BEV HGV bays are located away from buildings and staff car parks. This
reduces risk of collisions from reversing HGVs. Note: this may not be possible
at all locations.

A swept path analysis was carried out to ensure it was feasible to reverse in
and maintain the same number of parking spaces. This was necessary because
the charging points are located at the front of the vehicle, which makes the
manoeuvre more challenging.

The new BEV HGV bays would result in loss of 16no. car parking spaces and
23no. standard HGV spaces. There could be an opportunity to relocate some
within the footprint if required, subject to the constraints an existing depot
may have.

Efforts have been made to maximise spaces without affecting the site
boundary / internal kerblines.

1.2m wide pedestrian paths are provided around the BEV HGV bays. It should
be noted that there may be a need to consider a wider network of pedestrian
paths on site-by-site basis.

It has been assumed that two additional substations may be required (each a
4m x 4m building) to power the charging infrastructure. Shared charging
infrastructure tends to be higher-powered, which may necessitate this
additional substation requirement. These substations have been positioned
on land that does not interfere with buildings, parking spaces, or the internal
circulation needed for HGV access. Substation positioning would need to be
established on a site-by-site basis.
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Figure 9. Scenario 2 — Shared Charging hub (Inside the Fence)
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Scenario 3 — Shared Charging hub — Outside the Fence

Similar to Scenario 2, this scenario assumes that the new BEV HGV bays would operate as a
shared charging hub. However, whilst the ‘public’ would be able to make use of the new BEV
HGV bays, restrictions would be in place to limit which spaces can be used, along with access

to the wider site.

This type of facility will require some form of agreement between the site operator, the Local
Authority and public utilities company and possibly charge point operators. This would
include a need to define a clear set of responsibilities (e.g. a clearly defined boundary between
the public and private charging hubs, maintenance, access rights, etc.).

In terms of installing a charging hub for this scenario under the Outside the Fence shared
depot charging model, the indicative layout is indicated by Figure 10 (and Appendix F, which
is attached separately with the report), based on the notes and assumptions as shown in Table

5 below.

Please note, the layout as shown in Figure 10 below has assumed that HGVs would make use
of the publicly available charging infrastructure, rather than cars and vans, and as such the
site layout has considered charging bays for HGVs. However, there are several real-world
examples of Outside the Fence shared depot charging models where charging infrastructure
has been designed and provided for cars and vans rather than HGVs, representing a different

deployment model.

Stage 5 — Commercial Charging Hub and Depot Charging Standard Footprints

Page 31/50



SVYSTrA

Table 5. Summary Table — Scenario notes and assumptions — Scenario 3 Outside the Fence

DESIGN ASPECT

Vehicle length

Charging bay
layout

Parking
characteristics

Pedestrian access

Supporting
infrastructure

DESCRIPTION

Layout accommodates turning requirements of 10m long rigid HGVs.

BSI Flex 2071: Layout 5 — Reverse In / Drive Out (RIDO). This was favoured
over Layout 7, where vehicles drive in and then reverse into the operational
area / access road of the facility.

This concept layout provides 20no. BEV HGV parking spaces — 10no. Inside the
Fence and 10no. Outside the Fence.

BEV HGV bays are located away from buildings and staff car parks. This
reduces risk of collisions from reversing HGVs. Note: this may not be possible
at all locations.

A swept path analysis was carried out to ensure it was feasible to reverse in
and maintain the same number of parking spaces. This was necessary because
the charging points are located at the front of the vehicle, which makes the
manoeuvre more challenging.

The new BEV HGV bays would result in loss of 18no. car parking spaces and
23no. standard HGV spaces. There could be an opportunity to relocate some
within the footprint if required, subject to the constraints an existing depot
may have.

Efforts have been made to maximise spaces without affecting the site
boundary / internal kerb lines.

1.2m wide pedestrian paths are provided around the BEV HGV bays. It should
be noted that there may be a need to consider a wider network of pedestrian
paths on site-by-site basis.

It has been assumed that two additional substations may be required (each a
4m x 4m building) to power the charging infrastructure. Shared charging
infrastructure tends to be higher-powered, which may necessitate this
additional substation requirement. These substations have been positioned
on land that does not interfere with buildings, parking spaces, or the internal
circulation needed for HGV access. Substation positioning would need to be
established on a site-by-site basis.
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Figure 10. Scenario 3 — Shared charging hub (Outside the Fence)
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SHARED DEPOT CHARGING: COMPARISONS BETWEEN
INSIDE AND OUTSIDE THE FENCE

6.1.1  When deciding whether or not to operate an Inside the Fence or a more flexible shared depot
charging hub such as flex the fence, or Outside the Fence, or a combination of shared options,
operators will need to be aware of the responsibilities and pros and cons that come with each

6.

option.
6.1.2  Table 6 provides a summary of the differing aspects between the types of shared depot

charging models / facilities, whilst Table 7 and Table 8 provide further details in terms of the
pros and cons. It should be noted that this is not an exhaustive list of either summary. A full
appraisal would need to be carried out for each site, with support from other disciplines e.g.
mechanical and electrical engineers, civil engineers, planning application professionals,
guantity surveyors and architects, and with full consideration of the commercial viability of
hosting shared depot charging hubs, e.g. by assessing expected utilisation of shared depot

charging hub by other hauliers / fleets / public vehicles.

Stage 5 — Commercial Charging Hub and Depot Charging Standard Footprints
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Table 6. Summary of different aspects between shared depot charging models

ASPECT INSIDE THE FENCE / FLEX THE FENCE OUTSIDE THE FENCE

Location

Who owns /

controls?

Typical elements

Cost

Responsibilities

Users

Public Benefit

Charging capacity

Revenue Potential

Control and
Security

and security of chargers—
reducing unauthorised use or

Within facility / depot site boundary

Facility / depot owner / operator

HGV chargers, cabling, depot
transformer, grid supply, grid
connection

High upfront cost, owner pays for
works (possibly with some public
support)

Installation, ensuring operations and
maintenance arrangements,
specifying onsite requirements for
access by other haulier fleets,
obtaining grid supply / network
upgrades

Private (company fleet) and other
fleets with agreement from the
charging hosts

Lower — limited to hauliers with
agreements to use infrastructure

Likely to be tailored to needs of
private depot fleet along with
whether higher-powered charging is
provided for third party fleets

Limited to revenue generated by third
party fleets with agreement to use
shared infrastructure

Outside facility, public / private land

Utility provider, charge point operator
(CPQ), public authority

HGV chargers and / or chargers for
public use by cars and vans, cabling,
depot transformer, grid supply, grid
connection

High upfront cost but could be lower
for owner — utility company / CPO may
bear some of the cost

Similar to Inside the Fence, but some
responsibilities may be shared with a
CPO / utility company where charging
can be accessed by the public

Private fleet, third party BEV HGV
fleets (where BEV HGV charging spaces
provided) and public (where car / van
charging provided)

Higher — greater access for public
vehicles and other HGV fleets

Dependent on vehicles for which
charging is being installed (e.g. cars,
vans, HGVs) — likely to be similarly
higher-powered charging

Possibly greater than Inside the Fence
due to access to public vehicles and
other HGV fleets, dependent on
infrastructure / layouts provided

Table 7. Summary of ‘Inside the Fence’ Pros and Cons

m DESCRIPTION CONS DESCRIPTION

Full control over access, use,

High Initial
Costs

vandalism.

Stage 5 — Commercial Charging Hub and Depot Charging Standard Footprints

Facility must invest in chargers,
electrical works, possible
substation upgrades, and ongoing
maintenance.
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Customisation

Operational
Efficiency

Data
Management

Proprietary
Maintenance

Access
Restrictions

Grid
Responsibility

Public Benefit

Permitting
Standards

Reduces
Onsite
Congestion

Can tailor charger power
ratings, layout, scheduling,
and user access to fleet needs
and site logistics.

Allows integration of charging
with depot / fleet
management systems to
optimise fleet turnaround and
minimise downtime.

Easier to collect detailed
usage, diagnostic, and
operational data for fleet
optimisation.

Facility can set its own
maintenance schedule and
standards, ensuring chargers
are always operational.

Limits use to authorised
vehicles, allowing for
predictable availability.

CONS

Limited
Accessibility

Grid
Upgrades Still
Needed

Space
Required

Responsibility
for
maintenance

SVYSTrA

DESCRIPTION

Chargers are not available to the
general public or third-party
hauliers, limiting flexibility if
business models change.

In some locations, expensive grid
and substation upgrades are still
the responsibility of the facility “at
the fence”, especially for high-
powered HGV chargers.

Needs sufficient space in the depot
yard, which can be a premium in
city or brownfield sites.

The owner / operator is
responsible for keeping chargers
operational, including costs for
parts and repairs.

Table 8. Summary of ‘Outside the Fence’ Pros and Cons

m DESCRIPTION CONS DESCRIPTION

The utility (and local
authorities) are typically
responsible for main grid
upgrades, reducing technical /
financial burden on the facility.

Enables charging by visitors,
other fleet operators, or the
public (useful for rest stops,
logistics hubs close to
highways).

Often built to public standards,
making integration with other
public charging networks
easier.

Public bays can absorb demand
from non-fleet users, reducing
conflicts inside the depot.

Potentially
Lower
Power

Less
Operational
Integration

Security
Concerns

Potential
for
Congestion

Stage 5 — Commercial Charging Hub and Depot Charging Standard Footprints

Public chargers may not support
ultra-high-capacity charging needed
for large fleets or rapid turnaround,
depending on chosen layouts and
chargers for different vehicle types.

Harder to integrate with private
fleet scheduling or depot
management systems.

Publicly accessible areas may be
more prone to vandalism, theft, or
blockage by unauthorised vehicles.

High demand from the public or
other fleets may lead to queues and
unpredictable charger availability.
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m DESCRIPTION CONS DESCRIPTION

Work outside the fence is subject to

Potential Facilities with public bays may Dependence utility / local government schedules
earn revenue from public on External . -
Revenue . and potential delays (permitting,
charging. Processes
roadworks, etc.).
7. FURTHER DESIGN CONSIDERATIONS
7.1 Site-specific Considerations

7.1.1 The indicative designs presented in this report address the specification set by Nestrans to
understand the spatial and layout characteristics of new BEV HGV public charging hubs and
retrofitted BEV HGV depot charging hubs. These layouts are intended to support Nestrans
and wider stakeholders in understanding site requirements and planning considerations as
part of wider deployment, research and strategy development.

7.1.2  The parameters of this exercise are high-level and consider the requirements of generic
facilities. In the event that specific sites are identified for development, Nestrans, or its
development partners, will need to be aware of and address various other considerations as
outlined in Table 9 below, noting that this is not an exhaustive list.

Table 9. Summary Table — Design Considerations for All Charging Sites

ASPECT CONSIDERATION PRIORITY NOTES/COMMENTS

Planning Site-specific planning considerations Critical Applies universally to
considerations must be addressed in all cases. every project.

The expectations of the local roads

authority must be addressed, including

Technical Approvals e.g. ‘Section 56
Local authority Approval’ (working within the boundary L. Legal / compliance must

. . , Critical

expectations of the adopted public road) and ‘Road be met.

Construction Consent’ (construction of

new roads and footways / footpaths to

be adopted).

An assessment must be carried out on

whether there is a history of accidents ... Safety must be assessed
Road safety . . Critical .

at or in proximity to the proposed for statuary compliance.

access.

The largest size and type of vehicle(s)
Design vehicle that will require access to the site and Critical
charging stations should be assessed.

Drives site layout, safety,
and functional design.

Determines feasibility;
Critical without this, site may be
unviable.

Utilities in area (e.g. water, power,

Utilities .
drainage) must be assessed.

Stage 5 — Commercial Charging Hub and Depot Charging Standard Footprints
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ASPECT

Drainage

Design speeds

Traffic volumes

Parking capacity

Site use
Topography

Supporting
structure

Site operations

Recovery areas

Ecology

Bio-suppression

Drainage requirements of developing
the site (e.g. SUDS) and a Flood Risk
Assessment should be considered in
detail.

A survey may be required to agree a
relaxation to the design standards,
including visibility splays.

Traffic volumes on the main road where
access will be taken from must be
assessed.

Determination of the Impact on parking
capacity and site area (existing sites)
resulting from the provision of charging
infrastructure.

An assessment of previous site uses

must be undertaken, for example to
determine whether there is any land
contamination.

The topography and the influence this
could have on site design and road
layout must be assessed.

Supporting structures (e.g. column
placement for a canopy) and the
requirement and scale of on-site
facilities (e.g. toilets, showers, café)

must be assessed and designed in detail.

Assessment of potential changes to
operational procedures (e.g. reversing
into / out of bays, site access and
permissions) for existing sites.

Assessment of whether there is a need
to provide vehicle recovery areas, for
vehicles that may have broken down.

Assessment of whether habitat surveys
need to be undertaken based on the
presence of protected species.

Bio-suppression design should be
considered, e.g. surface treatment,
drainage design (around charging

Critical

Critical

Important

Important

Important

Important

Important

Important

Context-
specific

Context-
specific

Context-
specific

Stage 5 — Commercial Charging Hub and Depot Charging Standard Footprints
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CONSIDERATION PRIORITY NOTES/COMMENTS

Environmental and
regulatory requirement.

Direct impact on safety
and access design.

Impacts safe site access
and may affect planning
approval.

Often required for
operational planning /
efficiency.

Affects remediation
requirements and
project costs.

Significant for civil works
and accessibility.

Impacts user experience
and planning; sometimes
regulated.

Impacts safety and
efficiency of future use.

More relevant for
strategic / large sites.

Required if triggered by
site conditions.

Important for user
safety, signage, hygiene;
frequency / level may
vary.
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ASPECT CONSIDERATION PRIORITY NOTES/COMMENTS

7.2

7.2.1

7.2.2

7.2.3

7.2.4

7.2.5

7.3

7.3.1

7.3.2

stations / towers), regular cleaning,
material selection.

Planning Considerations

From a Transport Planning perspective, proposals may need to be informed and supported
by a Transport Statement, or if necessary, a Transport Assessment.

Such documents will require consideration of site-specific issues such as site access, internal
layout, and operation, whilst addressing any issues which apply outside of the red line such
as off-site traffic impact and mitigation or guidance on vehicle routes.

It is good practice to enter into early dialogue with the relevant approving authorities at an
early stage such that their views and requirements can be fully understood and addressed
through the Transport Assessment process.

Whilst the development of BEV HGV charging hubs may lead to a localised increase in HGV
movements, it should be noted that in many cases, the trips are pre-existing, drawn from the
adjacent road network as part of a journey which is already present on the local road network.

Where sites are developed to include a broader offer, such as staffed welfare facilities or
where the site is part of publicly accessible facility used by private cars, vans and coaches /
other operators, the scope of a transport study would need to be more comprehensive.

Health and Safety Considerations

Whilst not an exhaustive list, the following Table 10 provides an indication of some of the UK
Health and Safety regulations and legislation, that may be of relevance, especially to ensure
public safety and equal access.

It will be the responsibility of the site operator / management and users to ensure the relevant
regulations are implemented and adhered to.

Table 10. Summary Table — HandS Regulations and Requirements

REGULATION / LEGISLATION RELATES TO / REQUIREMENTS

e  Main framework for health, safety, and welfare of

Health and Safety at Work etc. employees and others on the site.
Act 1974 e Employers must ensure the safety of employees and the
public.

The Management of Health and

Requires risk assessment, implementation of safety

Safety at Work Regulations 1999 measures, and employee training.

Elect
1989

ricity at Work Regulations Governs electrical systems, including charging

infrastructure, to prevent electrical hazards.

Stage 5 — Commercial Charging Hub and Depot Charging Standard Footprints
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REGULATION / LEGISLATION

Provision and Use of Work
Equipment Regulations (PUWER)
1998

Control of Substances Hazardous
to Health (COSHH) 2002

Workplace (Health, Safety and
Welfare) Regulations 1992

The Regulatory Reform (Fire
Safety) Order 2005

Construction (Design and
Management) Regulations
(CDM) 2015

Equality Act 2010

British Standard BS 8300-2:2018

SVYSTrA

RELATES TO / REQUIREMENTS

Ensures safe use of plant, machinery, and equipment
(charging devices, etc.).

Addresses managing risks related to hazardous substances
(e.g., battery chemicals).

Covers workplace conditions: lighting, sanitation,
ventilation, and safe access.

Requires fire risk assessments and adequate escape routes
and fire precautions.

Relevant for new or significantly modified depots: design,
construction and maintenance.

Requires reasonable adjustments so that disabled people
aren’t at a disadvantage.
Applies to depot design, EV chargers, pathways, signage,
and customer interfaces.

British Standard for creating accessible and inclusive
environments (buildings and external areas).

Guidance on ramps, tactile paving, accessible parking, and
building entrances.

Stage 5 — Commercial Charging Hub and Depot Charging Standard Footprints
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8.1

8.1.1

8.1.2

00O00O

8.1.3

8.2

8.2.1

8.2.2

8.2.3

Stage 5 —

SVYSTIA

PROVISION OF CHARGING INFRASTRUCTURE AT PUBLIC
BEV HGV HUBS AND WITHIN DEPOTS

Considerations for Provision of EV Charging Infrastructure

This Stage 5 report has focused primarily on planning and conceptual site designs for public
BEV HGV charging hub and for depot-based charging, for both private depot charging and
shared depot charging. Key planning considerations and design concepts have been provided
in detail in addition to health and safety considerations for public accessibility.

Another important consideration is the charging infrastructure that will be installed at both
public charging hubs and in private and / or shared depots. There are many aspects to
consider when planning for sites with charging infrastructure, including:

Selection of charging infrastructure — power ratings, infrastructure lifetimes, etc.
Grid capacity and supporting grid infrastructure.

Timescales and lead in times for charging infrastructure.

Costs of charging infrastructure provision.

This section covers each of these aspects related to provision of charging infrastructure for
both public HGV charging hub and for depot-based charging infrastructure for both private
and shared depot charging.

Selection of Charging Infrastructure

The power ratings of charging infrastructure will be selected based on the expected / required
charging time of the vehicles that will utilise the charging infrastructure, which is also related
to the kilowatt-hour (kWh) battery capacities of vehicles.

Stage 4 explored the different types and power ratings of charging infrastructure that can be
deployed for BEV HGVs under different scenarios, the assumptions used in the Stage 4
analysis are restated in Table 11 below.

Table 11. Charger Rates by Charge Type and Vehicle Type

TYPE OF CHARGING RATE (KW)

Own Depot Overnight — Articulated vehicles 100
Own Depot Overnight — Rigid 50
Own Depot Daytime — Rigid and Articulated 400
Shared Depot 400
En-Route (Public) 1,000

To summarise this table:

Commercial Charging Hub and Depot Charging Standard Footprints
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8.2.4

8.2.5

8.2.6

SVYSTIA

Overnight charging tends to occur from an evening of one day until the following morning. As
such, overnight chargers can typically have a power rating of 50kW or 100kW, which would be
sufficient to fully charge the expected battery capacities in rigid and articulated HGVs
overnight, respectively.

Daytime depot charging and shared depot charging is likely to require much quicker recharging
times and / or quicker fleet turnover, since the HGVs (and possibly cars and vans for Outside
the Fence charging) need to make use of the infrastructure and then leave the depot site. As
such, charging infrastructure with a higher power rating (e.g. 400kW) is recommended.

For en-route / public charging hub, even quicker recharging times are required due to a) the
required quick fleet turnover and b) the larger battery capacities in HGVs making use of these
chargers. Varying EV charger powers are being deployed at public HGV charging hub, but it is
likely that MCS (i.e. IMW chargers) will be deployed at these hubs in the future. This is
supported by charging suppliers engaged during Stage 3 of this Study.

The core consideration for the selection of the power rating of charging infrastructure to
install is that the charging design must consider the types of vehicles intending to make use
of the charging infrastructure, in terms of their battery capacities, duty cycles, and vehicle
sizes. Where shared depot charging models are deployed, especially for Outside the Fence
models, it must be considered whether the site is being design for HGVs or for cars and vans.

Of note, there is large variability in the assumptions listed in Table 11 in terms of real-world
examples of charging provision for BEV HGVs — the choice of charging infrastructure should
be underpinned by appropriate analysis of the suitability of the infrastructure, including
consideration of whether the infrastructure is future-proofed.

Additional aspects should be considered when selecting charging infrastructure:

Lifetime: Charging infrastructure tends to have a relatively long lifespan, typically quoted as
10-20 years. Contractual agreements should be in place with suppliers to ensure appropriate
maintenance, repair, and replacement stipulations are covered.

Redundancy: There is a need to understand the expected utilisation of charging infrastructure,
particularly for shared depot charging models. Of note, this Study has incorporated a “plan
ahead of demand” approach for public charging, so whilst utilisation is expected to be low in
the early stages of installation, it should increase as BEV HGV deployment becomes more
widespread.

Technology: There is still a question over whether BEV technology will prevail for all categories
of HGVs (e.g. long haul, articulated); however, BEVs and associated charging infrastructure
deployment is currently considered lower risk for smaller HGV categories.

Scalability: When selecting sites for public BEV HGV charging hub, scalability should be
considered, such that additional charging infrastructure could be deployed if utilisation
increases in the future.

PAS 1899°: When deploying EV charging for cars and vans, the requirements in PAS 1899
should be considered, which is the British Standard aimed at improving the accessibility of
charging infrastructure for disabled people.

Site design: All previous material as presented in this report should be factored into site
design, for example including provision of amenities at public charging hub.

9 BSI (2022), PAS 1899:2022: Electric vehicles — Accessible charging — Specification, available at:
https://www.bsigroup.com/en-GB/insights-and-media/insights/brochures/pas-1899-electric-vehicles-

accessible-charging-specification/

Stage 5 — Commercial Charging Hub and Depot Charging Standard Footprints
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Grid Capacity and Supporting Grid Infrastructure

Stage 3 of this Study identified that the electrical grid is amongst the most-prominent barriers
inhibiting charging infrastructure provision for BEV HGVs; limited grid capacity availability and
very high costs of grid upgrades are prominent underlying challenges. Stage 4 of this Study
also specified the risks and associated costs related to grid connections and upgrades.

All charging infrastructure for BEV HGVs is likely to be high-powered, with ranges from
multiple 50kW chargers to multiple 1MW chargers (and likely higher in the future).

There will be large requirements for grid capacity at almost all sites, whether they are depot
sites or public charging hubs; and the higher the power rating and the greater the quantity of
the chargers, the greater the associated grid needs will be.

In consideration of required grid capacity, power requirements for depot-based or public
charging sites for BEV HGVs usually dictate three-phase, 400V grid connections.

The only scenario requiring less than this capacity is the typical 7kW home car charger. EV
charging infrastructure is stated in kW whereas grid capacity is generally stated in kilovolt
amperes (kVA). kW is real power (usable power) whereas kVA is apparent power (total
power) and the difference is due to the power factor.

Modern, high-powered EV chargers have a high power factor, around 0.98 to 0.99, due to
built-in power factor correction so, for the purposes of assessing grid capacity, kW can be
considered equal to kVA.

For a typical depot scenario with 10no. 100kW chargers and 1no. 400kW charger, the total
grid connection required, not including power to any ancillary equipment (such as lighting,
CCTV, etc.), or spare capacity, would be 1,400kW (or 1.4MW) or 1,400kVA (or 1.4MVA).

For a public charging site with 20no. 1MW chargers, the grid connection needed would be
20MW or 20MVA based on the same assumptions.

Large grid connections such as these may require onsite substations to connect at a higher
voltage, such as 11kV, and “step down” to 400V. Whilst substations can increase the cost of
a grid connection, they can improve reliability and future proof the infrastructure for growth.

When installing charging infrastructure for BEV HGVs, early engagement with the distribution
network operator (DNO) should be made, in terms of requesting a grid connection or upgrade.
The DNO for the Nestrans area is Scottish and Southern Electricity Networks (SSEN).

For SSEN, anything over 69kVA is considered a large project. Large projects cover large
housing developments, commercial developments and industrial developments.

An application will need to be submitted to SSEN. Once received, SSEN will review the
application and provide a quotation within 65 days. The information needed for the
application is as follows:

O Applicant’s contact details.
O Site information; location, boundary.

Stage 5 — Commercial Charging Hub and Depot Charging Standard Footprints
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Choose between a Budget Estimate, Feasibility Study or Formal Quotation. Budget Quote is
the quickest route to a high-level cost but involves limited network studies so cannot be
accepted and progressed.

A Formal Quotation is required to be able to accept and progress. A Feasibility Study may be
more appropriate if time permits and if several options are desirable.

Basic information such as date for proposed connection, what type of supply is required (single
phase, split phase or three phase) and total capacity required in kVA.

Contact roles; Applicant, Connecting Customer (landowner, tenant, independent DNO (iDNO)),
proposed payer and commercial contact.

If the site has an existing grid connection but an upgrade is required, then the information
required to be submitted will be similar to the above but details will have to be submitted of
the existing grid connection.

SSEN has a network map® which can provide a high-level indication of available grid capacity
for a site being considered for charging provision for BEV HGVs.

Whilst grid connections (and upgrades) are required for charging infrastructure, there are
very long timelines associated with connecting to the grid, especially if upgrades are
required.

Charging infrastructure installed via the ZEHID programme has experienced grid connection
and upgrade delays even for these pilot projects.

As such, grid connections have the capability to cause major delays to charging installations
and as such should be considered high risk for BEV HGV rollout. The high costs associated
with grid upgrades may also be prohibitive to infrastructure rollout and may require public
sector support, as outlined in Stage 4 of this Study.

Timescales and Lead-in Times for Charging Infrastructure

With respect to timescales and lead-in times for procurement of charging infrastructure,
charging suppliers and manufacturers engaged for Stage 3 of this Study do not perceive this
to be anissue from a product development perspective, as the charging technology is already
well-advanced ahead of the need.

Timescales will depend on the type of charging infrastructure being installed. For private
depot charging, timescales for delivery of charging infrastructure are expected to be
shorter; and for public high-powered charging hubs, timescales may be longer in
comparison to depot-based charging.

Whilst MCS is on the horizon for public charging, it is not yet widely available in the EV
charging market.

For timescales and lead-in times, the core risk rises with the timescales for getting grid
connections and grid upgrades, which is like to be the determining factor that extends lead-
in times rather than procuring or accessing the charging infrastructure products.

10 SSEN (2025), Network Map, Available at: https://network-maps.ssen.co.uk/
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As such, grid connections are likely to be the single largest risk impacting timescales and
lead-in times.

Cost of Charging Infrastructure Provision

Charging infrastructure for BEV HGVs is associated with very high costs. Costs increase with
an increase in either the power rating of a charger or the complexity of the installation.

Hauliers typically cite the high costs of charging provision as a core barrier inhibiting adoption
of BEV HGVs, as investigated in Stage 3 of this Study.

Stage 4 of this Study investigated the commercial costs of BEV HGV charging infrastructure in
detail, the costs of charging infrastructure are very important to consider as they contribute
a significant amount to overall hub / depot electrification costs.

This section provides some supplementary information on costs of charging infrastructure,
building on Stage 4 of this Study.

Cost Investigation and Risk Mitigation: Key Criteria

This section considers the primary cost pain points associated with BEV HGV charging
infrastructure and discusses how early investigation into site-specific constraints can help to
derisk capital commitments for both public charging hubs and depot facilities.

As detailed in the Stage 4 report, a major determinant of cost is the available grid capacity at
a prospective site location.

Decisions regarding the site, number, and ratings of chargers must be made with a
comprehensive understanding of the local electrical network; specifically, whether the
existing grid infrastructure can accommodate the anticipated load without necessitating
expensive upgrades.

As highlighted in the Stage 4 report, the need for a new substation or transformer, or a
connection to a more distant or higher-capacity node, can trigger a step change in capital
expenditure. These costs often dwarf the outlay for chargers themselves and site preparation
work.

Therefore, it is recommended that operators and stakeholders initially focus on:

° Investigating spare grid capacity at candidate sites.

° Establishing what charging provision can be delivered within existing grid
constraints.

° Determining if a proposed charging demand could be met without triggering
a major utility upgrade.

° Early engagement with the local electricity distributor or SSEN’s network

mapping tools is advised to inform these decisions.

8.5.10 By identifying any cost thresholds tied to grid capacity, stakeholders can avoid ‘big ticket’

costs caused by triggering the need for additional substations or complex utility works, as
seen in demonstrated examples within the Stage 4 report.

Stage 5 — Commercial Charging Hub and Depot Charging Standard Footprints
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Ultimately, site selection and charger quantity / rating should be treated as the most
important criteria for managing cost risks. Any uncertainty here could result in significant
additional expenditure, and it is prudent to undertake these investigations before progressing
to detailed design or procurement phases.

For more detailed illustrations of substation and transformer cost impacts, readers are
referred to the cost differentials presented in the Stage 4 report.

Managing Cost Uncertainty and Optimising Strategies

Building on the above principles, it is important that cost evaluation and risk management
remain dynamic throughout the planning and development cycle.

Public sector intervention is likely to play a role in mitigating major cost obstacles, particularly
where a project risks triggering grid upgrades, or where utilisation rates do not guarantee fast
returns.

Operators should also consider revenue opportunities and optimal utilisation when planning
shared charging schemes, whether through direct third-party fleet access or arrangements
with CPOs for shared depot charging solutions, such as “Outside the Fence” models.

Key recommendations for cost management include:

° Continual reassessment of the charging need versus grid capacity to preclude
unnecessary upgrades.
° Prioritising strategic sites that align with existing grid resources and predicted

traffic demand for greater utilisation and ROI.
° Considering the offtake potential for shared charging to justify investment in
higher-powered infrastructure.

° Factoring in land-leasing opportunities for third-party CPOs, which may
offset initial capital outlays.
° Integrating redundancy measures and flexible design, allowing scalable

charger deployment as demand grows.

By proactively investigating and addressing these criteria, stakeholders can significantly
reduce cost uncertainty and capital risk, making BEV HGV charging deployment viable and
more attractive for both public and private participants.

For specific cost benchmarks and examples, the Stage 4 report serves as the authoritative
source.

Funding Streams and Capital Support for BEV HGV Charging
Infrastructure in Scotland

The capital costs and feasibility of deploying BEV HGV charging infrastructure are major
considerations for operators and stakeholders in North East Scotland. Public sector financial
support can mitigate initial investment barriers, especially regarding grid upgrades and high-
powered charging equipment. At the time of writing (January 2026), several key funding
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streams are available to support feasibility studies, capital expenditure, and early deployment
of BEV HGV depot and public charging infrastructure:

UK Depot Charging Scheme

The UK Depot Charging Scheme is a national Government funding programme supporting the
installation of dedicated commercial EV charging infrastructure, including for HGVs, at private
and shared depot locations. The scheme offers capital grants typically covering a portion of
installation costs, such as grid connection upgrades, hardware procurement, and civil works,
subject to eligibility and match-funding criteria.

O Key points:

8.6.3

° Open to fleet operators, local authorities, third-party charge point operators,
and potentially partnership-based depot sharing arrangements.

° Applications may be made for both feasibility studies and capital delivery.

° Funding rates and maximum caps apply; details and guidance can be checked
at the Office for Zero Emission Vehicles (OZEV) website.

° Priority is often given to projects aligned with shared / flexible depot
charging, and those delivering demonstrable carbon savings and increased
accessibility.

UK Plug-In Truck Grant

The Plug-In Truck Grant is available across the UK (including in Scotland) and provides direct
financial support for the acquisition of eligible battery electric HGVs. It reduces upfront
purchase costs for fleet operators transitioning to zero-emission vehicles. Updated in January
2026 the government has allocated an additional £18 million to increase grant levels and
extend the scheme until March 2026, as part of a £318 million green freight investment
package

O Key points:

° Grant caps by vehicle weight class:
= Smaller trucks (4.25t to 12t): up to £20,000
= Mid-sized trucks (12t to 18t): up to £60,000
= Larger trucks (18t to 26t): up to £80,000
= Largest lorries (26t and over): up to £120,000

° Availability: enhanced grant levels available immediately; scheme runs until
March 2026 (subject to budget availability).

° Eligibility: applies to qualifying new vehicles on the OZEV-approved list;
operators should consult the latest OZEV guidance for eligible models and
dealers.

11 Boost for British business as government slashes cost of electric lorries by up to £120,000," UK Government,
accessed 6 January 2026, https://www.gov.uk/government/news/boost-for-british-business-as-government-
slashes-cost-of-electric-lorries-by-up-to-120000
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Application process: typically via participating dealers or as specified by
OZEV; applicants must meet scheme criteria and provide required
documentation.

Part of the UK’s wider green freight programme; complements ZEHID
investments and upcoming consultation on phasing out sales of new non-
zero emission HGVs by 2040.

Scottish Government / Road Freight Decarbonisation Programmes

8.6.4  The Scottish Government periodically launches or co-funds sector-specific programmes
designed to support the transition to zero-emission road freight, including BEV HGV
demonstrators and associated charging infrastructure. Examples include co-financing through
Transport Scotland, or contributions via the Zero Emission HGV and Infrastructure
Demonstrator (ZEHID) programme.

O Key points:

Funding is offered for feasibility studies, pilot deployments, and grid
assessment works.

Collaborative / shared depot projects and those with public accessibility may
be prioritised.

Partnership models — between local authorities, fleet operators, and
infrastructure providers — have a higher probability of support.

Zero Emission HGV and Infrastructure Demonstrator (ZEHID)

8.6.5 The Zero Emission HGV and Infrastructure Demonstrator (ZEHID) is a UK Government
programme that co-funds early deployment of battery electric HGVs and the supporting
charging infrastructure. It aims to de-risk first-mover projects, generate robust operational
evidence, and accelerate market readiness for zero-emission freight.

O Key points:

Supports integrated projects combining vehicles, depot charging, and
public/shared infrastructure.

Typical eligible costs include vehicles, high-power chargers, grid connection
upgrades, and associated civil works.

Consortia-led applications are encouraged, involving operators, local
authorities, ports, DNOs, and charge point operators.

Projects are assessed on carbon impact, scalability, replication potential, and
stakeholder collaboration.

Guidance, timelines, and eligibility criteria are published by the Department
for Transport (DfT) and OZEV; applicants should consult the most recent call
documentation.

Other Funding and Advisory Support

8.6.6  Additionally, applicants may benefit from:
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Local government grant funds (e.g. through city / regional climate action initiatives or local
enterprise partnerships),

Utilities and DNO investment schemes (such as SSEN’s Net Zero initiatives for grid upgrades),
Advisory guidance from Nestrans, SYSTRA, and other transport consultancies on bid
preparation and cost mitigation.

Practical Steps and Guidance

Engage early with OZEV, Scottish Government, and DNO representatives to assess eligibility
and optimise applications.

Develop robust business cases and clearly set out carbon savings, social accessibility, and
operational impact.

Collaboration (e.g. shared depot models) and scalability arguments will strengthen funding
bids.

Details of current funding levels, eligibility requirements, and application guidance are
published at the following sources:

Office for Zero Emission Vehicles (OZEV)
Transport Scotland

Nestrans

SSEN Net Zero funding

Where funding uncertainties affect project timing, periodic liaison with government and
utility representatives is advised; financial support packages may evolve as national and
Scottish climate policies advance.
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SYSTRA provides advice on transport, to central, regional and local government, agencies,

developers, operators and financiers.

A diverse group of results-oriented people, we are part of a strong team of professionals

worldwide. Through client business planning, customer research and strategy development we
create solutions that work for real people in the real world.

For more information visit www.systra.com/uk
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