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MOBILE AND TRANSPORTABLE ENERGY
STORAGE SYSTEMS: BUSINESS CASE AND
BENCHMARK ANALYSIS

ABSTRACT

In recent years, the energy industry has witnessed heightened demand for reliability and resilience of energy
supply. At the same time, the regulatory and environmental push towards decarbonization and electrification
highlights the need for cleaner energy supply alternatives. Growing challenges to improve the reliability and
resilience of power systems are driven by the increasing frequency of widespread outages caused by climate

change.

Portable fossil fuel-based generators, as a traditional method, have been widely used across the industry for
backup power, outage management, peak shaving, emergency response, or simply in off-grid areas. Meanwhile,
other alternatives are being investigated and deployed as a replacement for conventional gensets that also satisfy

the clean supply requirements and regulatory/environmental considerations.

An innovative approach to conventional portable and emergency gensets involves the use of mobile energy
storage systems (MESS) and transportable energy storage systems (TESS), offering clean and noise-free
alternative solutions. While enhancing grid reliability and resilience remains a critical objective in MESS/TESS
deployment, it is equally important to assess the business use cases and cost-effectiveness of these alternative
approaches compared to conventional solutions, such as using diesel or gas generators. This paper delves into
the business use cases of using mobile ESS and provides benchmark examples, both for utility and non-utility
sectors, to illustrate the application of MESS/TESS in sustaining the reliability and resilience of energy supply. In
addition, a high-level cost-benefit analysis framework is presented, which outlines the potential financial

considerations for the widespread adoption of these solutions in various industry sectors.
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1. DEFINITIONS

The following is a list of definitions for phrases used in this study:

Energy storage system (ESS): Commercially available technology that is capable of absorbing energy,
storing it for a period of time, and thereafter dispatching the energy in response to an external control

input according to some predefined control function [1].1

= Mobile energy storage system (MESS): A mobile energy storage system is a type of ESS with flexible
connection points packaged for frequent relocations. They are generally installed on mobile
transportation vehicles, such as trailers. Its primary purpose is to supply power on a temporary basis [2],

[3].

= Transportable energy storage system (TESS): A transportable energy storage system is a type of ESS that
has flexible connection points and is generally packaged for relocation and installed on mobile

transportation vehicles, such as skids. Its primary purpose is to supply power on a semi-permanent basis

(2], [3].
= Portable energy storage system: Any energy storage system capable of being moved and utilized as a
temporary source of power [4].

= Energy capacity: The energy available for transfer to the ESS, usually expressed in kilowatt-hours [1].

= Business Decision: The process of evaluating the business value for an investment/project (in

comparison to any alternatives) and making a final decision on business future activities.

= Special Circumstances: These may be events or local needs that create high urgency for the deployment
of temporary power, necessitating the use of mobile energy storage. These may override the normal

business decision criteria.

= Soft Benefits: Non-quantifiable benefits that are not directly driving the business decision but impacting

indirectly.

1 Numbers in brackets correspond to the sources listed in Section 7.
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2. INTRODUCTION

Given the extensive outages attributed to recent climate changes and aging infrastructure, the importance of
outage mitigation and reducing minimum time to repair for fast recovery has become increasingly crucial. More
frequent and severe weather events are straining system operations and post-outage recovery times. The rise
in greenhouse gas emissions, particularly from the energy and transportation industry across various economic
sectors, including the use of diesel and gas generators in the power industry, has intensified the need for clean

and sustainable energy resources.

Traditionally, mobile diesel/gas generators have served as reliable power sources during systems outages (due
to system faults, maintenance, or infrastructure upgrades). They offer the flexibility required for restoring power
to critical customers. However, the increasing demand for cleaner energy sources and enhanced operational

flexibility during outages has created the need to explore alternative solutions.

The availability of mobile and transportable energy storage systems (MESS and TESS) as cleaner alternatives to
diesel/gas generators has primarily been limited to very small sizes, which were insufficient to meet the power
demands of industrial or commercial customers or to serve multiple customers on a feeder or service
transformer in a reliable and scalable manner. However, with the advancement of energy storage technology,
there are currently MESS and TESS units available with increased energy capacity for utility and

commercial/industrial applications [5].

While stationary energy storage system (SESS) is already deployed as a clean alternative solution replacing
diesel/gas generators in certain applications, due to the flexibility of a mobile/transportable ESS, they can be
best utilized for emergency response and outage management in certain rural applications and use cases to act
as a replacement for mobile diesel generators or use in conjunction for reducing the diesel fuel and runtime in
use. The mobile ESS is deployed for temporary power supply from a few hours’ duration up to multiple weeks
or months. This results in packaging in smaller sizes (up to a couple of MWhs per unit) for improved convenience
and reduced logistics/permitting requirements during frequent relocations. On the other hand, the
transportable ESS is typically larger in size compared to the Mobile ESS, which can be mounted on a skid or trailer

and remain in a location for an extended period of time (from multiple months to years).

Given the potential benefits of MESS and TESS, a more detailed investigation of business use cases and
the potential for stacking applications should be conducted for both utility and non-utility customers’ usage.

Both solutions offer quantifiable and non-quantifiable (soft) benefits. MESS can provide cost-effective long-term
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solutions for the utilities and Generation and Transmission (G&T) cooperatives. TESS, with an extended
operational schedule (seasonal schedule), holds the potential to support market capacity engagements for both

utilities and commercial/industrial customers.

This white paper discusses different use cases associated with MESS and TESS and how stacking the use cases is
an essential contributor to a solid business case for MESS/TESS. A business case framework is presented for
formulating the costs, savings, and soft benefits associated with the technology, its implementation and

operation. The white paper also provides benchmark examples for both utility and non-utility applications.

3. BUSINESS CASE FRAMEWORK

The technologies discussed within this white paper (MESS and TESS) are utilized or envisioned to be utilized for
certain use cases, driven by industry needs for more flexible and cleaner options of power supply during system
outages or in the absence of proper power infrastructure. The main use cases for MESS/TESS are outage recovery
(during scheduled maintenance or weather-related events), temporary power supply, and seasonal load
management. The key aspect of technology deployment at a broader scale is its financial justification for the

owners and decision-makers.

In this section, a business case framework has been proposed to lay out the project/solution objectives, identify
business opportunities and risks associated with it, determine the costs and benefits, and compare it with other
alternatives. The purpose of a business case is to access and evaluate a project/solution from a business and

financial perspective and support the decision-makers.
As illustrated in FIGURE 1, the proposed business case framework consists of the following three main blocks:

Use case characterization, which identifies the objectives and use cases for the solution. Benefits and
costs may be derived from either a single use case and/or from multiple use cases by incorporating a
value-stacking approach, as shown in FIGURE 1.

Benefit-cost analysis (BCA), which identifies the associated costs, benefits, and savings. The framework
incorporates both monetary (hard) benefits and non-monetary (soft) benefits that are essential for
making a business decision.

Quantification, which translates all the information into a numerical value. The monetary/financial
analysis is performed based on the cost/benefit calculations according to unit utilization throughout the

year (either from one use case only or stacking of use cases). The non-monetary analysis is performed
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