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Abstract—Battery energy storage systems (BESSs) have gained 
potential recognition for the grid services they can offer to power 
systems. Choosing an appropriate BESS location plays a key role 
in maximizing benefits from those services. This paper aims at 
analyzing the significance of site selection for placement of BESS 
in a power grid by providing a techno-economic evaluation with 
respect to specific grid services it can deliver, and benefits that can 
be extracted from those services in the form of revenue streams. 
The focus of the previous studies extended in this direction has 
been limited to the optimization techniques and software tools 
being used for BESS siting. However, questions around the 
benefits that stakeholders can derive from BESSs located at 
different levels of power network still remain unanswered. This 
paper handles those questions by drawing a link between technical 
considerations essential for BESS placement and their economic 
evaluations. 

Keywords— battery energy storage systems, battery placement, 
grid services, revenue streams, use cases, renewable energy sources 
integration, site selection 

I. INTRODUCTION  

In the modern society, electricity demand is increasing. 
Concerns regarding sustainability and environmental issues are 
also on rise, which are driving developments in power delivery 
systems. Emergence of smart grid technologies and 
advancements in transmission and distribution systems are few 
examples of these developments. It has been recognized that 
their potential growth depends on large scale deployment of 
utility scale battery energy storage systems (BESSs). This is 
because BESSs can provide multitude services to regional 
transmission and distribution systems, utilities and consumers 
[1]. Consequently, BESSs have gained extensive  popularity 
which has led to their technical maturity and cost reduction [2]. 
As selecting a suitable site is among the first steps in the process 
of BESS installation, finding an optimal location with respect 
to what services BESS is meant to yield is a crucial task. It 
implies several careful considerations; interests of all 
stakeholders in the project must be considered, legal matters 
regarding grid connection must be met, technical criteria from 
manufacturers and suppliers must be fulfilled, and local plans 
and initiatives as well as different use cases to benefit the 
customers must be carefully evaluated. 

Even though abundant literature is found targeting multiple 
domains of BESS, such as, comparison of BESS with other 
energy storage systems (ESS) [3], [4] and classification of grid 
services BESS can provide [5], work specifically directed 
towards techno-economic evaluation of BESS siting problem is 
still scarce. The major focus of the review articles extended in 
this direction has been towards the optimization tools used in 
placement studies found in literature [6], [7]. Another study [8] 
evaluated BESS placement by classifying its services with 
respect to the major actors in energy market, focusing on 
optimization techniques not evaluating the benefits those actors 
were deriving from it. 

This paper therefore aims to bridge the gap in BESS 
placement studies by reviewing work done in this area while 
drawing a link between technical considerations essential for 
BESS siting and economic benefits that can be gained from such 
considerations. Firstly, a technical analysis of site selection 
criteria for BESS is presented, with respect to specific grid 
services it can deliver when installed at specific levels of a 
power network. Then, economic criteria is discussed by 
proposing use cases, to analyze benefits of those grid services to 
different stakeholders in the form of revenue streams. 

The structure of the paper is as follows. Section II highlights 
the grid services that utility scale BESS can provide and 
establishes their importance in power systems. In section III to 
provide those services, technical evaluation criteria for BESS 
siting is presented with respect to different levels of power 
network i.e. transmission network level, distribution network 
level and BESS co-located with variable renewable energy 
(VRE) generators. In section IV, an economic evaluation criteria 
for BESS siting is presented to understand monetization of value 
obtained from grid services. Section V evaluates the impact of 
establishing techno-economic evaluation criteria on BESS 
placement studies. Finally, section VI concludes the paper with 
a brief summary and concluding remarks.  

II. GRID SERVICES FROM BESS 

BESS placement studies are of paramount importance as 
geographical flexibility is a feature unique to BESS, as opposed 
to most of the other ESS. For example, conventional ESS like 
pump hydro, require special geological conditions, like 
mountains, water, etc. to be functional. Utility scale BESS on 
the other hand can be deployed closer to where the additional 
flexibility is needed and can provide services required at the 
point of installation. For example, for system operators, BESS 
can provide frequency response services and regulation 
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reserves. They can also defer investments in peak generation and 
grid reinforcements. They also enable greater penetration of 
VRE into the grid by storing excess generation and by firming 
the renewable energy output. Even though BESS can provide 
multiple services, certain technical constraints limit their 
deployment at certain locations of power network. Similarly, the 
value propositions of those services are also a deciding factor 
that whether or not those services should be targeted. To better 
comprehend these ideas, firstly, an understanding of potential 
available grid services should be developed. Only then technical 
feasibilities and placement criteria of those grid services in a 
power grid can be analyzed, and a reality check on profitable 
deployment of those services at proposed locations can be 
established.  

The most important grid services that BESS can provide for 
power systems are classified in the Fig. 1 and discussed in 
remainder of this section. 

A. Frequency Regulation 

Primary, secondary and tertiary frequency regulations are 
the three kinds of frequency regulation. In primary frequency 
regulation, synchronous generators produce instantaneous 
power to balance supply and demand of power within tens of 
seconds. Centralized control center usually plays a role in 
secondary frequency regulation by driving the system frequency 
back to the nominal value. Tertiary frequency regulation often 
serves as an economic power dispatch center aimed at 
economically adjusting the outputs of the generators. However, 
the task of frequency regulation becomes challenging because 
of the intermittence of RES. To address this challenge, BESS 
can provide promising solutions. This is because, in contrast to 
BESSs, the capacity and the number of automated generation 
control (AGC) units used by synchronous generators are limited. 
Therefore, BESS can provide higher power response and quick 
frequency regulation services [9], [10]. When a need for 
frequency regulation arises because of a dip or rise in grid 
frequency caused because of an imbalance between power 
supply and demand, BESS is charged or discharged within 
milliseconds in response to an increase or decrease of this grid 
frequency and keeps it within pre-set limits [11], [12].  

B. Flexible Ramping 

Flexible ramping is another important grid service provided 
by BESS. It helps in maintaining a balance in power system 
operations by adjusting its power output to match the 
requirements of time-varying load [13]. Time varying load 
amounts to the uncertainty that exists in electricity markets, by 
referring to the difference between renewable generation and 
system load [14]. BESS reduces this uncertainty that in turn 
helps in achieving another service called capacity firming, 
which is discussed later in this section.  

C. Black Start and Capacity Reserve 

BESS can also provide black start services, which are 
required in an extreme situation of complete grid failure. High 
restoration power is required to bring the generation plants back 
into play. This is traditionally done by diesel generators. As the 
need for black start is a rare event, BESS can continue to provide 
other services when black start is not required and generate 
revenue. Consequently, BESS does not remain idle. This is not 

the case with high power diesel generators, which are installed 
with a  high capacity that is rarely used but sits idle rest of the 
times [15], [16]. Large-scale BESS are also well suited to serve 
as capacity reserves as they can discharge during peak hours, 
displacing peak-generators and deferring further investment in 
peaking plants [11]. 

D. Transmission and Distribution Congestion Relief  

Another important service that BESS can provide is 
transmission and distribution (T&D) congestion relief. As the 
power demand fluctuates greatly all year round, the peak 
demand can actually surpass the load carrying capacity of T&D 
network and result in network congestion. To cater to this 
problem, upgrades in these networks are essential. This is a 
costly solution, especially because those upgrades are required 
only during  periods  of  network  congestion, which  are rare. 
BESS address this issue by storing energy from renewable 
sources and releasing it in period of peak demand [11]. 

E. Renewable Integration Support and Capacity Firming 

BESS are also useful in increasing the volume of renewable 
power that can be safely and securely connected to the grid. By 
incorporating BESS into the system, more renewable integration 
can be made under existing network capacity as surplus power 
can be stored in BESS. This helps in preventing renewable 
energy curtailment. If intermittent generation from renewable 
sources produces large amount of energy at times when demand 
is low, it can be stored for later use. Another service available 
from BESS that plays a role in increasing RES integration is 
capacity firming. This happens when BESS helps in 
smoothening the output of renewable sources, for example,  by 
solving overvoltage’s issue via voltage regulation [17]. Power 
fluctuations can also be regulated, which reduces uncertainty of 
supply, increases compliance with generation schedules and 
allows renewable energy source (RES) to make better auctions 
in energy and capacity market.  

It is important to mention here that although BESS is capable 
of providing all of the above mentioned services, their value 
propositions greatly differ from one another. Regardless,   
attractive revenue generation potentials have been attributed to 
certain services. This includes ancillary services such as 
spinning reserves and frequency regulation. Other than these 
services, demand charge mitigation and demand response also 
show valuable revenue potential [18]. Therefore this paper puts 
a greater focus towards those specific services and evaluates 
them in greater detail. 

 
Fig. 1: An overview of grid services provided by BESS [11] 



III. SITE SELECTION CRITERIA FOR PROVIDING GRID SERVICES – 

TECHNICAL CONSIDERATIONS 

After developing a thorough insight on grid applications of 
BESS in the previous section, this section targets on establishing 
a site selection criteria for BESS in a power network, so that the 
full potential of those grid services could be harnessed. Certain 
applications are better targeted when BESS is deployed at 
certain voltage levels of the power grid. Frequency regulation, 
for example is a regulatory service application that usually 
occurs at transmission system level, but can occur at distribution 
level as well. Similarly, load levelling and peak shaving are 
generally targeted at the distribution system level.  

Therefore, site selection criteria places BESS at one of the 
following locations, which are described in details in subsequent 
paragraphs: 

• BESS in transmission network  
• BESS in distribution network  
• BESS co-located with VRE generators 

A. BESS in Transmission Network 

BESS installed in transmission network is particularly useful 
in providing ancillary services. It can also store excess energy, 
thus deferring investments in system upgrade. By acting as an 
energy reserve, it balances the difference between generation 
and supply. Several sensitivity analysis techniques are used to 
predict and validate the feasibility of siting BESS at the 
transmission side of the grid to regulate grid frequency and cope 
with contingencies, if need arises [19].  

Primary frequency regulation (PFR) has so far been one of 
the greatest value application driven from BESS, which occurs 
at transmission level. Traditionally, synchronous generators 
have provided this service. In the absence of BESS, a part of 
generator capacity performing PFR has to be reserved for this 
service. On top of that, the process occurs with a slow response 
speed [20]. As BESS has a high power capacity and lower 
discharge rate, it can provide a fast response and hence a better 
frequency imbalance handling capability [20]. When BESS is 
used for PFR, it is recommended to interpret BESS location 
according to the most severe contingency for generation outage. 
Considering different penetration levels of RES integration is 
also essential for the proper deployment of BESS at transmission 
network level [21].  

B. BESS in Distribution Network 

All the services provided in the transmission networks can 
also be provided by installing BESS in distribution networks. In 
addition to that, power quality and congestion services are more 
specific to distribution network level. BESS can be deployed 
near the load centers to provide peaking capacity due to the 
scalability they can provide.  Conventional generators usually 
do not provide this flexibility as they raise concerns about land 
use and toxic emissions [20]. 

BESS placement at distribution level depends on factors 
such as charge-discharge cycles, stakeholders involved and 
amount of RES installation planned. Once an optimal location is 
determined, power absorbed and delivered by BESS needs to be 
regulated [22]. It is also crucial to develop  location algorithms 
to identify what point of RES integration has the greatest effect 

on overvoltage, so they can be regulated by BESS [23], [24]. In 
a power system, voltage levels are disturbed if a fault occurs; 
therefore, in BESS placement studies for distribution system, it 
is essential to consider fault and contingency analysis. Location 
of BESS to prevent cascaded tripping following a fault  should 
be also evaluated and voltage profile and recovery time should 
be calculated to ensure voltage stability [25], [26].  

C. BESS Co-Located with VRE Generators 

RES plants are not always located close to the load centers, 
as their location is dependent on availability of adequate supply 
of natural resources such as wind or solar. Therefore, to deliver 
power where it is needed, transmission investments are needed, 
which might go underutilized for large periods of time, owing to 
the variability in availability of RES. The storage capacity of 
BESS plays a role in deferring investment, by storing charge 
during periods of high RES availability and discharging the 
stored energy when availability decreases.  

When optimal locations of distributed generators (DGs) and 
BESSs are determined, it is essential to evaluate the 
requirements for each season over the whole year as it gives a 
holistic idea of renewable energy availability patterns [27], [28]. 
It is also essential to evaluate multiple network conditions, such 
as fixed or variable operation pattern and location for both DG 
and BESS. By considering such conditions, best possible 
locations for BESS can be predicted, which might not 
necessarily come out to be the same for different network 
conditions. For example, a network under heavy loading might 
propose BESS installation at location quite different from when 
the same network is considered under light loading. Thus, 
placing BESS far from RES is one way towards appropriate site 
selection, on the other hand, BESS co-located with VRE 
generators can also be deployed by considering battery coupled 
photovoltaic generators in distributed networks. In this case, it 
becomes essential to determine location of the whole coupled 
systems under specific constraints such as minimizing cost and 
losses [29].  

It can be concluded that certain technical considerations 
should be kept in mind while choosing an appropriate location 
for BESS. Depending on what level of power network BESS in 
being placed and what grid services are being targeted a that 
level, these considerations might vary. BESS placement should 
therefore be evaluated on case to case basis. 

IV. SITE SELECTION CRITERIA FOR PROVIDING GRID SERVICES – 

ECONOMIC CONSIDERATIONS 

Previous section, presented a technical analysis of grid 
services that BESS can provide at various locations. For better 
project handling, economic evaluation of BESS services is also 
required [30], [31]. This economic evaluation can be done in two 
ways; cost evaluation or revenue stream evaluation. A  Despite 
the abundance of literature available, studies are mostly directed 
towards former  ̧ while the latter is rarely investigated. So, in 
most cases, BESS installation does not seem to provide 
promising margins to operate economically [30], [32]. 
Therefore, it is essential to specify and analyze various use cases 
to evaluate if BESS services could yield a profitable investment, 
and then determine the revenue streams with respect to those 
specified use cases [33]–[36].  



 

A. Significance of Defining Use Cases in Economic 
Evaluations 

Use Cases of BESS contain information for answering to the 
larger questions surrounding the true value of BESS, such as the 
overall value that BESS can provide to the grid. They select 
those few, precisely targeted services which are economically 
viable and technically beneficial. They explain how exactly the 
value of BESS is defined; and how to monetize the value in a 
way that benefits stakeholders and drives adoption [37]. Each 
use case tells how BESS can meet the identified needs, the 
drivers for installing the BESS e.g. increasing energy security, 
sustainability, etc. [38] and potential monetary benefits of BESS 
services accrued to whoever is paying for them.  

In an electricity value chain, these potential monetary 
benefits could either be in the form of the revenues received by 
the BESS owners or operators or they can be in the form of cost 
avoidance or reduction by BESS. Generally, energy markets and 
bilateral contracts, help to realize the revenues generated. On the 
other hand cost reduction is harder to infer. Hence, further 
signifying the fact that use cases should be analyzed in greater 
depth. This is done in the following paragraphs in three steps 

• Firstly, five use cases are identified with respect to three 
installation locations of BESS, namely transmission 
system level storage, distribution level storage or 
customer level storage. This implies that if BESS is 
installed at the specified location, certain use cases can 
be described for it. This is illustrated in Fig. 2, out of five 
use cases, one use case falls under the transmission 
system level storage category, two use cases under the 
distribution system level storage and two under customer 
level storage. Details on what each use case implies is 
also given in the Fig. 2.   

• Secondly, the use cases are considered for both scenarios 
of RES integration i.e. with and without intermittent 
generation. This is done to signify that the systems with 
intermittent generation need to be evaluated differently 
for their revenue potential than those without it. For 
example, analyzing the weather data to develop energy 
forecast models for VRE generators is important for their 
economic evaluations, which is not the case for 
conventional generation plants. This is illustrated in Fig. 
3 by placing a green box within the use case block which 
represents presence of intermittent generation. For 
example, for use case 3, for the system (blue) RES 
integration is not considered, hence only red box 
representing BESS installation is depicted. On the other 
hand, use case 4 (represented by orange box) 

encompasses both BESS as well as RES integration, thus 
represented by placing red and green boxes within the 
system.  

• Lastly, the use cases are also analyzed with respect to 
their respective beneficiaries such as supplier, 
distribution system operator (DSO), customer or 
transmission system operator (TSO) [39]. This is 
presented in Fig. 3, by incorporating beneficiaries of 
each use case in color coded boxes within the black 
blocks on the top. It can be seen that the benefits of use 
case 1 are accrued to all beneficiaries represented except 
for the customers, therefore, a yellow box is placed in all 
black blocks representing beneficiaries; supplier, DSO 
and TSO. On the other hand, value from use case 4 is 
accrued by all beneficiaries considered; hence an orange 
box is placed in all four black blocks.  

The following paragraphs, present a brief description of all 
five use cases, identified within three different BESS placement 
locations, to better understand their roles in a power network. 

B. Transmission System Level 

The use cases under this category consider situations when 
BESS is connected to transmission network and is primarily 
being used for balancing the power system and is providing 
ancillary services at the regional level. One use case is 
considered here 

• Use case 1: A BESS model that sells goods or services, 
is called a merchant model. There are a number of market 
services offered by regional grid, in which BESS can 
participate, while ensuring it meets the specifications set 
by the service requirements. In this use case, BESS 
owner has full control over its ownership and operation, 
and is responsible for monetizing its value. As the owner 
finances the system, he has an access to the revenue 
streams from supplying services to the market [40]. If the 
owner is TSO, financial benefits are from response 
services such as constraint management, or from 
enhanced frequency response. While this use case is 
focused towards transmission system level, suppliers can 
also give access to other parties wanting to participate in 
regional grid services. When this happens, this merchant 
model can be extended to represent a use case at 
distribution system level as well. If the owner is DSO, 
financial benefits are accrued from demand side 

Fig. 2: Flowchart of use cases for different BESS placement locations 

 

Fig. 3: Use cases of BESS at transmission and distribution network 
and their potential stakeholders in the energy market



response. Similarly, if the owner is the supplier, financial 
benefits are accrued from ancillary services, as long as 
the supplier surpasses competitors in quality and quantity 
of those services.   

C. Distribution System Level 

The use cases under this category consider situations when 
BESS is connected to medium voltage distribution network to 
defer reinforcements, or it is deployed by intermittent generators 
to overcome the stability. Two use cases are considered here 

• Use case 2: It is essential to keep the distribution network 
running within its operating constraints even when the 
demand and generation on the network increases with 
time. For this, reinforcement of distribution network is 
importance and is the responsibility of the DSO. 
Previously, this was done by increasing capacity or 
reconfiguring connections, which was a slow and 
disruptive process. The upheaval that might be caused in 
the network infrastructure would worsen, as we go lower 
down the system hierarchy in a power network. There is 
also a cost associated with replacements in service 
cables, pants and substations. To resolve this, BESS can 
provide a quicker, and potentially lower cost solution to 
conventional reinforcement. Even though this use case is 
not generating a direct revenue, the DSO still derives 
financial benefits from this setup. Simply because of the 
fact that the budget that would have been spent on the 
network upgrade is now saved or used elsewhere [41] 
[42]. Similar case can be made for transmission network, 
where TSO would be the major beneficiary.  

• Use case 3: Typical intermittent generation connected to 
the distribution network has a non-firm agreement due to 
the high cost of a firm agreement. A non-firm agreement 
means that the DSOs can restrict export from intermittent 
sources when the network has an excess of supply 
available which restricts the revenue gained. As BESS 
can absorb power from the renewable assets, its 
installation implies that a lower cost non-firm agreement 
can be made which reduces the agreement cost and 
ensures that the output from renewable plants is not 
wasted. Secondary benefit such as ability to sell energy 
in blocks back to the market is also significant. The 
suppliers and DSO benefit from the revenue generated 
from this use case [43].  

D. Customer Level 

     The use cases under this category consider BESS connected 
to low voltage distribution network for domestic, industrial or 
commercial use. Two use cases are considered here 

• Use case 4: Energy arbitrage through BESS offers a 
significant potential to businesses to reduce power costs. 
This happens, when there is an excess of energy onsite, 
and is stored by BESS, so it can be used when demand 
arises. It also enables the customers to abstain from 
paying high electricity costs during peak load hours. If 
the energy is stored and used at a point when demand is 
high, then the energy requested from the grid and a 
customer’s bill is reduced. Also, if supply contracts align 
with periods of high network stress then peak shaving 
helps to defer network investment which directly 
benefits the DSOs. Hence, the suppliers, DSO and 
customer benefit from the revenue generated from this 
use case [45], [46]. 

• Use Case 5: At a household level, renewable energy can 
be stored in BESS and used when required, with a motive 
to reduce electricity bill. Hence customers financially 
benefit from this use case. But not just that, in case when 
BESS is controlled by DSO, generation and demand can 
be reduced or restricted in a way that revenue streams are 
maximized. 

E. Other Essential Parameters in Economic Evaluations 

It is important to note that in market settings, technical and 
regulatory parameters along with economic parameters govern 
the potential of individual use cases. This potential can be better 
encapsulated by business models, as they also seek value for 
money for the consumers along with economic value for 
stakeholders [47]. Therefore, identifying target customers and 
what they seek, is another aspect in BESS economic evaluations  
[48], [49]. Also, as BESS applications have different value 
potentials with respect to benefits and applicability, placement 
studies should target applications with high value potential, to 
be better suited for utility scale applications [50]. As within an 
electricity  market, net value of  grid services is not the same, 
therefore the value propositions of grid services and energy 
storage might differ depending on the case studies at hand [51]. 
This is highlighted in Fig. 4, where the revenue generated in 
different regions of the world such as Canada, UK and Australia 
are compared. It can be seen that the value obtained from a 

 
Fig. 4: Revenue streams from different grid services from BESS 
among different countries, from the data available in [18]. 

 
Fig. 5: Cost Streams for different services for BESS. Past cost streams 
and their estimated future projections from the data available in [44]. 



specific service for example frequency and voltage regulation, 
differs amongst these countries. Fig. 5, further highlights various 
costs streams of BESSs and presents a comparison of future 
projected estimates with the past years. It can be derived that 
expected reduction in costs would promote higher usage and 
greater revenues in the future electricity market.   

V. IMPACT OF TECHNO-ECONOMIC EVALUATIONS ON BESS 

PLACEMENT STUDIES 

From the former sections it has become evident that 
whenever a grid service is considered for BESS, it becomes 
crucial to investigate whether or not it would be technically 
feasible to target specific grid services and if it would have 
profitable revenue streams or not. It is important to note that, 
even though high revenue streams can be targeted from some of 
the grid services, there are still high costs associated with BESS 
that cannot be ignored in economic evaluations[52].  

High investment costs contribute the most to high costs of 
BESS. It has been seen that declining costs of any technology 
plays a crucial role in boosting its usage. For example, the share 
of Li-ion batteries have increased tremendously over the last few 
years, which is mostly driven by declining costs of such 
batteries, that in turn can be traced to increasing demands for 
electric vehicles [11]. Despite this boom in Li-ion technologies, 
a lot of work still has to be done until BESS can provide services 
that are at par with conventional equipment in transmission and 
distribution networks. A fortunate solution to the obstacle of 
high costs associated with BESS lies in the fact that BESS can 
be used for multiple applications at a time. So, even at a high 
initial cost, by targeting all the desired applications together, a 
strong case for BESS utilization can be made. This process of 
extracting multiple synergic applications of BESS will be cost 
effective. It will not only help to expand the arenas of derived 
benefits, but also justify high investments costs.  

To ensure that this process runs smoothly, designing optimal 
investment plans beforehand is essential. For this multiple 
investment scenarios and several dispatch schedules need to be 
considered [52], [53]. Once investment plans are finalized and 
operational profiles are selected, aggregation potential of 
stacked revenue streams can be evaluated. If they present a 
comparable potential with capital and operational costs over 
their lifetime and if the proposed investment plans for selected 
stacked services confirm viability, the next step would be 
finding an optimal location for BESS placement. Site selection 
for multipurpose BESS application would be more challenging 
than single application scenarios that have been discussed in this 
paper, as essential tradeoffs would be required. Therefore, site 
selection task is crucial as placing BESS at a non-optimal 
location might demand a BESS with a larger capacity to be 
installed, which may lead to higher initial costs, which were 
meant to be avoided at the first place. System losses might also 
increase which is not desirable in power systems [54].   

Finally, as the selection for a utility-scale BESS is a holistic 
process, and since no two projects are the same, the process 
might begin with a different focus for different installations [55]. 
There are, of course, some common elements of utility-scale 
BESS and the public electricity supply grid voltage levels; 
however, a potential decision-making approach for site selection 
can be designed only through proper consideration of grid-

applications for BESS as well as rules and regulations that affect 
the site selection, safety and local considerations, such as district 
plans or environmental concerns. 

VI. CONCLUSIONS 

This paper provided a detailed analysis of potential grid 
services that BESS can provide and defined certain use cases to 
establish how those services can be deployed by BESSs. It also 
established the importance of evaluating use cases with respect 
to their collective revenue streams, highlighting benefits accrued 
to the involved stakeholders. This study therefore, signifies the 
fact that whenever technical considerations are made for BESS 
installation, economic evaluations are equally important to gain 
a holistic insight, only then appropriate deployment of BESS at 
most desirable location can be achieved.  It was concluded that 
by deploying BESS at distribution system level, best mix of 
technically feasible grid applications can be achieved. This point 
is further strengthen by considering that when economic 
evaluation was conducted, only for DSOs the financial benefits 
were accrued from all of the five selected use cases. This implies 
that the most revenue streams can be obtained at this level, 
further supporting the case for installation of BESS at 
distribution system level 
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