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Battery storage
Powering economic growth
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Why battery storage
and why now?
Over the past ten years, battery storage
costs, in particular the cost of Lithium Ion
(Li-ion) technologies, have fallen significantly,
opening up a range of new opportunities.
Around the world, more intermittent and embedded generation has
been placed on electrical networks. There has also been a decrease
in dispatchable synchronous generation that provides system inertia
and fine control of the matching of demand and generation.
Mott MacDonald has the full range of skills required to plan,
engineer, implement, and manage commercially successful battery
storage projects across a wide range of applications.
Grid-connected battery storage projects are becoming
commercially viable for many applications:

•
•
•
•
•
•
•

Improving frequency response for transmission grids
Maximizing energy yield from intermittent renewable generation
Reducing system and peak demand
Deferring investment in electrical distribution equipment (by managing power flows)
Improving system stability and security
Providing standby power to large point loads (including in
combination with diesel generators to improve efficiency)
Providing security and operational flexibility to isolated grids
(potentially removing the need for grid connection)

Several of the applications may be combined in one installation to
maximize use and revenue generated from a battery storage installation.
Battery storage projects may be installed in a stand-alone grid-connected
project, within a mini- or micro-grid, on the customer’s side of the meter
on the customer’s premises, or alongside renewable generation.
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Mott MacDonald
is a global leader
in providing due
diligence services
for project
sponsors. In 2016,
we were ranked
the number one
global technical
advisor for the 6th
time at the annual
Infrastructure
Journal awards.

What we offer
Mott MacDonald is well placed to provide
support to complex battery storage projects of
differing sizes, applications, and requirements.
Technical advisory and lender’s engineering
We can provide a wide range of technical advisory services to developers:

•
•
•

Market analyses, detailing the incentives for battery storage and
identifying opportunities to maximize revenue and profit
Techno-economic studies to determine optimal battery
power, energy capacity, and operating regime
Detailed understanding of technical, regulatory, and
environmental requirements for projects

We can also act as the technical advisor/lender’s engineer for project sponsors.
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Energy advisory
Our full range of services covers energy markets,
economics, finance, policy, and regulation. As an
integrated, multidisciplinary consulting firm, we offer
comprehensive skills to support project developers and
lenders and governments seeking to enhance procurement
and policy frameworks across a range of jurisdictions, from
digital innovators to developing and emerging economies.
We integrate technical and practical project experience
with deep insight in economic and financial principles.
We understand both developer/lender concerns and
government/agency interests. Our experience covers
studies for technology deployment including technoeconomic analysis, master planning, road-mapping
and policy, and legal and regulatory assessment.
Our financial performance evaluations consider project
viability, tariff structures, and option selection, using
criteria such as return on investment and lowest lifecycle cost. The models include detailed technical
parameters and cost estimates using internal databases
and the latest market information to replicate the
expected financial performance of the project.
Technology commercialization
Support services include R&D and technology
commercialization. We have worked with the UK
government to support the commercialization of
a range of early-stage technologies. Our role has
been to review technologies and potential business
models, to provide technical and commercial feedback,
and to make suggestions for the R&D process.
Design/owner’s engineering
Mott MacDonald is experienced in providing owner’s
engineering services for energy storage projects
ranging from small and large scale batteries to multigigawatt pumped storage projects around the globe.

We can draw from our long experience in the specification
of power converters (e.g., HVDC and FACTs), electrical
distribution equipment, and civil and structural works for
generation plants. We can provide specialist advice on the
installation and operation of battery storage technologies.
With teams of engineers from all disciplines (electrical,
civil, environmental, etc.) we offer experience in frontend engineering design, detailed design, preparation of
tender documentation, participation in tender evaluation,
tender reviews, and site supervision/test witnessing.
Alternatives and site selection
Our personnel have extensive experience in site selection
and alternatives for power system elements, generating
units, substations, and overhead lines — considering the
local climatic conditions, environmental impacts, and sitespecific transport and logistics feasibility and requirements.
In-depth studies cover feasible arrangements and
layout options, assessments of construction impacts
including land intake, volumes of imported and exported
construction materials, projected volume of traffic, and the
environmental impacts of construction and operation.
Integration with the grid
Our strong global transmission and distribution
consultancy is active in the UK, Europe, United States,
Africa, the Middle East, and Southeast Asia. We have
many years’ experience working with transmission
and distribution owners around the world, assisting
them in the design and operation of their networks.
We have advised many different generators of the
requirements for connecting storage to the transmission
and distribution network, and can offer specialist
knowledge and experience in this process.
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System studies
Mott MacDonald has long and successful experience
in complex distribution and transmission network
power system studies. These include analysis
of the impact of generation, compensation
and FACT elements on the power grid, and
identifying connection limits and constraints.

Mott MacDonald can draw
on experience from teams
experienced in the electrical
design of city master plans,
large industrial developments
(including data centers),
large housing developments,
transport infrastructure
(including airports), and
water infrastructure.

With our sophisticated software tools, we can
provide transient and steady state modeling,
network optimization studies including reactive
power compensation, harmonic analysis, and
demand side management. We undertake power
system protection setting, protection policy development,
relay coordination studies, and the development of
integrated control and protection philosophies.
Our portfolio includes projects specifically related to the
connection and operation of battery storage projects.
Integration with intermittent generators
Mott MacDonald teams around the world specialize
in wind and solar power plants. These teams have
worked on projects that incorporate energy storage to
maximize energy yield, provide energy security, and
provide ancillary services to the network operator.
Integration with large loads
Incorporating energy storage with large loads (energy
users) is one of the most promising applications for
energy storage. As a multidisciplinary consulting firm,
Mott MacDonald can draw on experience from teams
experienced in the electrical design of city master plans,
large industrial developments (including data centers),
large housing developments, transport infrastructure
(including airports), and water infrastructure.
Microgrid design
In recent years, growing awareness and interest in
factors such as grid resilience, environmental impact,
and fossil fuel price volatility have driven the evolution of
the microgrid concept. Microgrids can provide a reliable,
economical, and environmentally sustainable power
supply by combining a range of generation sources with
energy storage and intelligent load management.
Mott MacDonald is actively engaged in this
area and has developed a number of microgrid
designs incorporating energy storage.
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Selected project experience

1.

Integration of
battery storage
with solar power
generation

Client: Westwood Professional Services
Location: Pima County, Arizona

2.

Battery storage
to support
renewable energy

Client: Confidential
Location: California

Battery storage to
meet peak demand

Client: Confidential
Location: California

3.

Project: The Iron Horse project consisted of a two-megawatt PV
solar farm and a ten-megawatt energy storage system. The client
required a single point of interconnection that would protect
both systems and coordinate them with the local utility.
Services: We worked with all stakeholders, including equipment
vendors, general contractor, owner, grid operator, and transmission
reliability operator, to design a medium-voltage outdoor switchgear
assembly with integrated protection and control equipment.

Project: Using a newly developed concept in containers, an array
of energy storage units will help to improve regional reliability and
integrate greater amounts of renewable energy in the electric grid.
Services: We provided conceptual engineering for the
30-megawatt battery storage installation, and detail designs and
calculations for the container, ground grid, buildings, transformer
foundations, and underground conduit/cable routing.

Project: This energy storage solution helps to meet peak
demand and ensure the reliability of the electric grid.
Services: We were tasked with providing a layout that would offer the maximum
storage size based on the footprint. To avoid a lengthy permitting process,
a minimal disturbance area of less than 5,000 square feet was achieved.
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4.

Kruger National
Park - Photovoltaic
(PV) systems

Client: National Department of Tourism
Location: South Africa

5.

Kilroot Battery
Energy Storage
System

Client: AES Energy Storage
Location: Northern Ireland

Hokkaido Chitose
Solar PV Plant
(including review
of battery energy
storage system)

Client: Standard Bank
Location: Japan

6.

Project: Four solar PV projects consist of two off-grid solar PV
systems (including batteries and diesel generators) in the range
of 100 to 300 kilowatt peak (kWp), and two grid-connected
solar PV systems in the range of 250 to 900 kWp.
Services: Served as owner’s engineer during the conception, procurement
and construction phases of project. Our scope of work included the
site assessment, optimum solution investigation, technical inputs to the
procurement phase (including the expression of interest phase and the full RFP
phase, where we elaborated the technical specifications for EPC contractors),
and the construction and commissioning supervision for the four projects.

Project: A 10-megawatt battery energy storage system was
developed for connection to Kilroot power station.
Services: We provided the technical advisory services for the project.
System studies confirmed the rating of the equipment to be used for
the connection of the battery energy storage system to the auxiliary
system of the power station. In addition to the load flow and short circuit
calculations, the study determined the impact on the harmonic distortion
at the grid interface point and within the auxiliary system caused by
the connection of the battery energy storage system converters.

Project: A technical review was conducted of the utility-scale lithium
ion battery proposed for use at the PV power plant. The purpose of the
battery was to limit the rate of change of power output from the PV plant
and therefore limit the negative impacts of the project on grid stability.
Services: We provided technical advisory services, including
due diligence service for the lenders during financing of the
project. We addressed the key commercial and technical risks
to the feasibility of the project prior to financial close.
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7.

Highview Power
(LAES) – Economic
analysis of siting/
integration options

Client: DECC - Incubation Fund
Location: UK

8.

Behind the meter
battery energy
storage system
analysis

Client: Confidential
Locations: UK

Project: Technical aspects of the developer’s model were reviewed
to assess the benefits of integration with industrial processes.
Services: We provided an independent assessment of the benefits of
integrating liquid air electricity storage into various kinds of industrial process,
and more generally the preferred types of site for the technology. The major
part of the study was an assessment of the revenue opportunities and how
these would be affected by the site (industrial host), point of connection on
the network, power supply contracting options, and geographical location.

Project: Our client identified an opportunity to optimize the energy
cost for a number of industrial loads using on-site battery storage.
Services: We used our propriety optimization tool (STORE) to consider the
business case for installing battery energy storage projects behind the
meter. This included defining the most advantageous size (in megawatts
and megawatt-hours) of the system and defining the operating mode. To
verify our model, we provided estimates for the potential revenue streams.
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9.
10.

Grid-scale battery
storage

Client: Confidential
Location: UK
Project: Owner’s engineer services were provided
for a grid-scale battery storage project.
Services: We worked with the client and its legal team to develop the
invitation to tender (ITT) documentation. Our role included drafting the technical
specifications of an engineering, procurement, and construction contract and
the performance schedules of an operations and management contract.

IPP design for
deployment of
innovative solutions

Client: Scottish Hydro Electric Power Distribution (SHEPD)
Location: Shetland Island, UK
Project: For Shetland New Energy Solutions, technical and commercial
support was provided for electricity supply (power generation) services.
Services: This project included consideration of battery energy storage. We
drafted Invitation to Tender documentation and cooperated extensively with
the client’s legal advisors in drafting the main project agreements covering
reliable energy supply, ancillary services, intermittent renewable generation,
and demand management services. Technology choice was to be determined
by the market, evaluating a range of technologies including thermal
generation, renewable wind power, storage batteries, and interconnectors.

Opening opportunities
with connected thinking.

For more information, write to
americas@mottmac.com or call 800.832.3272.
mottmac.com

