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Abstract : Around the world, many countries have committed to a decarbonization of their electricity system. Under this global
drive, converter-interfaced generators (CIG) such as wind and photovoltaic generation appear as cornerstones to achieve these
energy targets. Despite its benefits, an increasing use of CIG brings several technical challenges in power systems, especially
from a stability viewpoint. Among the key differences are limited short circuit current capacity, inertia-less characteristic of
CIG, and response times within the electromagnetic timescale. Along with the integration of CIG into the power system, one
enabling technology for the energy transition towards low-carbon power systems is battery energy storage systems (BESS).
Because of the flexibility that BESS provides in power system operation, its integration allows for mitigating the variability and
uncertainty  of  renewable  energies,  thus  optimizing  the  use  of  existing  assets  and  reducing  operational  costs.  Another
characteristic of BESS is that they can also support power system stability by injecting reactive power during the fault,
providing short circuit currents, and delivering fast frequency response. However, most methodologies for sizing and allocating
BESS in power systems are based on economic aspects and do not exploit the benefits that BESSs can offer to system stability.
In this context, this paper presents a methodology for determining the optimal allocation of battery energy storage systems
(BESS) in weak power systems with high levels of CIG. Unlike traditional economic approaches, this methodology incorporates
stability constraints to allocate BESS, aiming to mitigate instability issues arising from weak grid conditions with low short-
circuit levels. The proposed methodology offers valuable insights for power system engineers and planners seeking to maintain
grid stability while harnessing the benefits of renewable energy integration. The methodology is validated in the reduced
Chilean electrical system. The results show that integrating BESS into a power system with high levels of CIG with stability
criteria contributes to decarbonizing and strengthening the network in a cost-effective way while sustaining system stability.
This paper potentially lays the foundation for understanding the benefits of integrating BESS in electrical power systems and
coordinating their placements in future converter-dominated power systems.
Keywords : battery energy storage, power system stability, system strength, weak power system
Conference Title : ICCEE 2024 : International Conference on Computer and Electrical Engineering
Conference Location : Amsterdam, Netherlands
Conference Dates : January 15-16, 2024

World Academy of Science, Engineering and Technology
International Journal of Electrical and Computer Engineering

Vol:18, No:01, 2024

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 E
le

ct
ric

al
 a

nd
 C

om
pu

te
r E

ng
in

ee
rin

g 
Vo

l:1
8,

 N
o:

01
, 2

02
4 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/1
72

20
3.

pd
f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 18(01) 2024 1

https://publications.waset.org/abstracts/172203.pdf

