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L. INTRODUCTION

Emnin;thdsyst:mrmmndvmlcmhmmm
within specific limits is a
for the secure and reliable operation of any distribution system
[1}. The modernization of the distribution network, driven by
the increasing penctration of rencwable energy sources (RES)
and their intermittent nature ¢.g. PV systems, has resulted in
Mfmmh-ge fuctuations throughout the grid. thereby
plexity of mai ing voltage stability

instance, information such as bus voltages, linc currents, feeder
and linc switches status is more available at the DSO's control
centre with the growing implementation of IEC61850 standard
in the medium voltage system substations [6]. However still
there is upgrading process to follow up in current distribution
power systems duc to the lack of real-time knowlkedge about
the system state, and the high expense of ral-time stac
measurement [5] [7]) .

As more active clements dominate distribution grids, e.g.
mor: prosumers, optimal power flow can emerge as a tool
for addressing voltage regulation issues [S]. Ophm-l Pawn'
Flow (OPF) algori can be used to & the
settings for various voltage control devices, such as distributed
energy resources (DERs), to maintain voltage levels within
acccptable limits while minimizing power losscs and opera-
tional costs [8]. However, most OPF methodologics proposed
for distribution grids in the litcrature assume complete and
accurse knowledge of system states (voltage, cument and
powers) to implement various optimal control strategics [9]

. However, this assumption oftcn docs not hold in practical
scenarios. In mality, system stales must be estimated using
lnnmmmgsyzm!!ulrlrsmm:y n:mumus.l
process that presents si These chalk
n::nn:tbdullsy the increasingly complex nature of modem

2 Conmnlly lopn!vul. volug nubmty from b
a eritical advanced
technologies rnrdﬁcmvulw onﬂml is imperative [3].
Traditional voltage regulation issues. often relying on on-load
tap changers (OLTCs). may not be sufficient or efficient for

the rapid and localzed voltage variations caused

distribution networks, ch ized by their ly large
scale, nonlincar behavior, and time-varying properties due to
the integrating of more dynamic generators and loads and the
increasing digitalization.

The integration of several ADMS, c.g. state cstimation with
DPFfu(vulun regulation in power distribution grids presents

managing
by RESs such as PV systems [4]. The voltage B in
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modemn distribution grids will nwut l:al-tmt d

primary d: ies lies in the complex

about the staic and structure of ion grid itself
(e.g. grid topology. mmndvohpsudmm.hm
variations, ctc) and provide the comesponding real-time inputs
(e.g. sct-points for PV systems) for proper operation [5].
Although the integration of Advanced Distribution Manage-
ment Systems (ADMS) has scen significant advancement, for

nvi m:hthedyumwmnluutmm
networks, which are characterized by the penctration of DERs
together with the communication layer that contains mea-
summent noiss, communication delays. and potential cyber-
physical system vulnerabilities that can complicate the testing
process [10]. Additionally. little rescarch has been done on
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HSO Illustration of A market leader
Hermund Slaatsveen, 2024-10-31712:02:11.335

HS1 lllustration of A challange
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HSO lllustration of Testing
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