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°- This article is the second in a two-part series on
BESS ??? Battery energy Storage Systems. Part 1
sy 11 e 4 dealt with the historical origins of battery energy

storage in industry use, the technology and system
principles behind modern BESS, the applications
and use cases for such systems in industry, and
presented some important factors to consider at the
- FEED stage of ???
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Mraxeee IS DC augmentation directly addresses the effects of
ENERGY STORAGE SYSTEM . . .
— battery degradation by adding only battery capacity.
: The two augmentation options offer unique
advantages and challenges: AC Augmentation.

1 Advantages. The ???

As the grid evolves and grows, and the march
toward decarbonization increases with higher
renewable energy utilization, BESS systems provide
a critical backstop and improve energy security for
the grid. BESS augmentation is and will continue to
be a crucial aspect of BESS project planning,
making it an essential component of the modern
grid.

"Several methods are available for BESS sizing.
Oversizing is the conventional method to handle
battery degradationby installing higher battery
capacity than the required one to deliver the
intended amount of energy at the beginning of life.
Another method is battery augmentation, in which
m = Em———— new batteries are added to the BESS over time
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Maximizing output is the goal of any utility-scale
renewable energy asset with a capacity
commitment, and battery energy storage system
(BESS) augmentation can increase available energy
capacity to counter ???

Utility-scale BESS can be deployed in several
locations, including: 1) in the transmission network;
2) in the distribution network near load centers; or 3)
co-located with VRE generators. The siting of the
BESS has important implications for the services
the system can best provide, and the most
appropriate location for the BESS will depend on its

centers where BESS installations can be used to
address power quality and reliability at the local
level. As a result, many project stakeholders are
considering how to handle BESS installations in
densely populated areas. Unlike BESS projects in
wide-open spaces developed horizontally, BESS
projects located in urban areas must consider a new
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BESS" can serve as a means to mitigate grid
operational issues. These operational issues include
DER hosting capacity limits, equipment overloading,
reverse flow, phase 2.5 Deferred Augmentation
DNSPs upgrade infrastructure based on future
consumption and plan for change every 5 years
when the network price resets as per Australian
Energy

The firm's New Energy assistant fund manager
James Bustin was discussing its busy augmentation
activities this year, with over 300MWh being added
to its UK portfolio ??7? activity which has come at the

expense of its first international foray, as he
explained. "Going international has always been the
plan, but this year we prioritised our cash focus on
delivering duration ?7?7?

DC-Coupled BESS Augmentation THOUSAND
ISLANDS REGION, NY Provided temporary
roadways and ramps for the placement of the
90,000Lb containers and associated battery
modules. In alignment with NextEra's goals to add

Battery Storage at all of their Solar Energy Center's
this project served as one of the first such
DC-Coupled BESS for NextEra.
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A novel modeling framework for attaining the

g optimal initial sizing and annual augmentation plan
a of the BESS of a hybrid RES/BESS station is

. e proposed, considering all inherent technical

— =

constraints and realistic operating limitations of RES
and BESS systems (such as BESS capability to
contribute in all types of reserves), thus allowing for
a

EREEMRERSE
Intelligent energy storage systen

Enel is active in BESS globally, include the Azure
Sky solar and storage project in Texas. Image: Enel
North America. In this Q& A, Enel North America
CEO Paolo Romanacci discusses the IPP's
operational BESS projects, pipeline and
deployments as well as his views on wider US
industry challenges.

Soft cap on cost of BESS equipment and
augmentation Due to the team's uncertainty on the
economics of the project, it recommended a series
of caps on future costs which ldaho Power will be
able to recover. The first recommendation is a soft
cap on the total cost of the BESS equipment,
construction activities and associated Idaho sales

i tax.
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The renewable-plus-storage power plant is

MONITORING OF SYSTEM STATUS

becoming economically viable for power producers
given the maturing technology and continued cost
reduction. However, as batteries and power
conversion systems remain costly, the power plant
profitability depends on the capacity determination
of the battery energy storage system (BESS). This
study explored an approach ???

Flexibility is the key. Innovating various
methodologies of augmentation including
AC-Coupled and DC-Coupled augmentation options
expands unrivaled strategies to de-risk the project.

This requires in-depth understanding of the initial
system at the design phase including battery
characteristics and PCS active and reactive power
capabilities.

Download scientific diagram | Proposed BESS
I i F’— o sizing algorithm. Battery augmentation (dashed box)
is optional. from publication: Optimal Energy
Storage Sizing With Battery Augmentation for
Renewable

y
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R rr— Enel is active in BESS globally, include the Azure
Sky solar and storage project in Texas. Image: Enel
North America. In this Q& A, Enel North America
CEO Paolo Romanacci discusses the IPP's
operational BESS ?7??

DISTRIBUTED PV
GENERATION + ESS

A render of the Greenport campus where the BESS
will be located. Image: Greenpower via Linkedin. A
200MWh battery energy storage system (BESS)
from developer Available Power at a net-zero
technology campus in Texas is expected to be
online in mid-2024.

Ma??kowiak said slightly more BESS have been
certified for this year's auction as last year"s, which
was 16GW, and a "similar ratio" of projects should
win contracts. Degradation and augmentation are
really important in Poland because of the CM and
the general long life of these projects. Having
gigawatts online in the UK helps with
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BESS augmentation is the process of adding battery
] capacity as the system ages. The timing of

E‘ augmentation can be affected by the amount of
system capacity overbuilt on the front end of a
project. Initial Overbuild Versus ???

Air Cooling
Energy Storage System

DC-Coupled BESS Augmentation $1M - $5M |
Thousand Island Region, NY | NextEra In alignment
with NextEra's goals to add Battery Storage at all of
their Solar Energy Center's this project served as

' one of the first such DC-Coupled BESS for NextEra.

The implementation of DC-Coupled BESS provides

significant efficiency gains over traditional

AC-Coupled systems

Although the high value revenue streams from
ancillary services are attractive for BESS owners,
the 15-year agreements offered in the Capacity
Market (CM) can provide secure long-term
revenues. This is appealing to risk averse project
financiers who play a crucial role in getting BESS
projects into the market by providing a low cost of
capital.
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6. BESS Augmentation. As batteries age, their
capacity to hold a charge diminishes. A BESS
augmentation strategy that maintains the
performance of a system may include rotating
batteries in and out of the system, adding more
capacity, or both and needs to be considered within
the buildable area of the site. 7. DOT right-of-way

Battery Energy Storage System (BESS) is one of
Distribution's strategic programmes/technology. It is
aimed at diversifying the generation energy mix, by
pursuing a low-carbon future to reduce the impact
on the environment. BESS is a giant step in the right
— direction to support the Just Energy Transition (JET)

—_
Ml

|

‘ I} programme for boosting green energy as a
Py F':,g_ [ renewable alternative source.
B [
-LH,J~E

DNV's unique Solar PV and BESS O& M Cost
Model delivers expected costs to self-perform O& M
activities over a 35+ year project life. Configurations
include: ??? Utility-scale PV power generation
projects ??? Standalone battery energy storage
systems (BESS) ??? AC or DC-coupled PV & BESS
Preventative and corrective maintenance costs are
calculated
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BESS ???The Equipment ???Battery (Li-ion)
???Common Terms DoD -Abattery's depth of
discharge(DoD) indicates the percentage of
thebatterythat has beendischargedrelative to the
overall capacity of the battery pth of Dischargeis

: defined as the capacity that isdischargedfrom a fully
| - chargedbattery, divided bybatterynominal capacity.

As the grid evolves and grows, and the march
toward decarbonization increases with higher
renewable energy utilization, BESS systems provide
a critical backstop and improve energy security for
the grid. BESS augmentation is and will continue to
be a crucial aspect of BESS project planning,
making it an essential component of the modern
grid.

energy storage system (BESS). This study explored
an approach for optimal capacity determination of a
BESS combined with renewable energy considering
the complex degradation of lithium-ion batteries.
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APPLICATION SCENARIOS

- Augmentation is the addition of new storage
Nss| capacity, usually as additional battery enclosures,

during a project's design life. While it is not the only

U\

energy maintenance option, BESS augmentation is

a viable solution for ??7?

-
== Unfortunately, augmentation is a reality most BESS
e .
q%ﬂf"‘ operators will have to face. There are many
= L . L

i QE—“H b strategies that can be used to minimize the cost and

q%- B impact of augmentation. One such approach is
ol 2 =iy p g : pp
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DC-coupled technology ??? an approach ??7?
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