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Bu sunumdaki tum gorusler sahsi
goruslerdir. Hicbir kurum ya da kurulusa
atfedilemez.
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FIGURE 1: The Energy Marketplace

Akilli sistemlerdeki donusum
(Elektrik)
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Abstract - Distribution Automation and Control (DAC)
systems have potentially major effects on costs, social
Impacts, and even on the nature of the power system itself,
especially as dispersed storage, generation, and customer
interaction become more prevalent. However, at the
present time, it is not clear which particular modes of
control will best explit the capsbilities of DAC,
Homeostatic Wtility Control is an overall concept which
tries to maintain an intemal equilibrium between supply and
demand. Equilibrating forces are obtained over longer time
scales (5 minutes and up) by economic principles through an
Energy Marketplace using time-varying spot prices. Faster
supply-demand balancing is obtained by employing
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e Fimally, government regulation plays a mixed role;
customers are isolated from changes in real cost
while utilities are bolated from the effects of
competition.

This peper introduces a basic philosophy in which the supply
(generation) and demand (load) respond to each other in a
cooperative fashion and are in a sate of continuous
equilibrium. Homeostasis is a biological term referring to
the "existence of a =ate of equilibriumw...between the
interdependent elements of an organism." It is appropriate
to apply this concept to an electric power system in which
the supply systems and demand systems work together to
provide a matural state of continuous oquilibriumﬁ to the
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https://www.researchgate.net/publication/3464651 Homeostatic_Utility_Control



Akill sayac, sebeke, PMU
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|IEA - Net Sifir Emisyon(NZE) raporu

Key milestones in the pathway to net zero

Key clean technologies ramp up by 2030 in the net zero pathway
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Sorunlarin degisimi

Sebeke kontrolu - elektrik kesintilerini azaltmak - sistem guvenligi
Anlik sistem kontrolu (iletimden dagitima)

Uzaktan okuma sistemleri (fiber optik vs)

Yenilenebilir

- Sebeke ataleti-inertia

Seasonal storage and use of
synthetic fuels or hydrogen

M1 kr0§e bekeler Key transition T ST I e Phase 6. Seasonal or inter-annual surplus or
ch a||enges deficit of energy deficitof VRE supply
. o . Phase 5. Growing amounts of VRE surplus (days to
Power supply robustness during | .
P | ya Sa € § | c § mesl periods of high VRE generation | weeks)

. i o Phase 4. The system experiences periods where VRE makes up
=~ T reater variability of net load and :

° d O g a | g a L- e | e kt [l k changes in powngrﬂow patterns aimest 2l generation

""" 5 @ Phase 3. VRE generation determines the operation pattern of the system

U (; h ava O | ay | ari Minor changes to operating
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------- > Phase 2. VRE has a minor to moderate impact on system operation

.
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@ Phase 1. VRE has no noticeable impact on the system

https://www.iea.org/reports/status-of-power-system-transformation-2019



Subat 2021 - Texas Enerji Krizi

Uc hava olayi

- "Zincirin gucu en zayif halkasinin gtcu kadardir”

Net Generator Outages and Derates by Cause (MW)

February 14 - 19, 2021 IWeather Related Generator Outages and Derates by Sub Cause
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Frozen Equipment (General
Version Date: 4/22/2021 Eq P ( )
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Net generator outages at the beginning of each hour on February 14-19, 2021, by causs category. osw Version Date: 4722/2024

Outage and derate MW for wind and solar are based on capacity.

ERCOT, Update to April 6, 2021 Preliminary Report on Causes of Generator Outages and Derates During the February 2021 Extreme Cold Weather Event
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Figure 18: Interruptible service load activation in Italy
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Sorunlardan biri - Sanal Atalet (Inertia
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Synchronverters

Virtual Synchronous
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Synchronous generator
model based

Institute of Electrical
Power Engineering
(IEPE) Topology

Kawasaki Heavy
Industries (KHI)
Lab’s Topology

Ise Lab’s Topology

Swing equation based

Virtual Inertia Systems

Synchronous Power

Controller (SPC)

Frequency-power
response based

VSYNC's Topology

Virtual Synchronous
Generators

Droop based approach

Virtual Oscillator
Control (VOCQC)

Inducverters




metering et a regional lavel.

« The frequency is measured &t selected points within the area, preferably

close to main sources of rezal inartia.

« PMUs are located an all transmission circuits crossing the area boundary >

summation of net power exchange.

Continuous irertia measurement (1 week)
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« Applying machine learning relates inertia to known and pradictable values:

Accurate inertia forecasting give the TSC confidence in a secure level of

O

<500ms

Efektif atalet

« The principle is built upcn a provan PMU-based method for continuous

‘Sonar of the power grid’:
new inertia measurement
tools planned for Great
Britain’s electricity system

11th December 2020 - Balancing the grid

§ As Electricity System Operator it’s our job to keep the grid stable,
including managing its key properties such as voltage or frequency - and,
in | increasingly, levels of something called inertia.

< Our electricity control room is developing two new tools to manage this key characteristic - part of
a pioneering world first approach to measuring and managing power grid inertia.

In this blog, the Head of our Control room Rob Rome explains more.

First things first - what is inertia?

This gives our operators a real-time view of inertia in each region
of the grid, as well as the total GB level. By applying advanced
machine learning, the software also provides forecasts of effective
inertia based on predictors such as levels of demand and different
generation types - giving us an important tool to help plan the
system operation effectively.

Secondly, our partnership with Reactive Technologies will see an
ultracapacitor used to directly measure inertia by sending pulses
of power through the grid - similar to the underwater sound waves
used in sonar. These pulses are measured and processed by
Reactive’s ‘XMU’ measurement units and their cloud computing
platform. Using this system they can accurately map any
deviations in levels of inertia and electrical frequency, allowing an
almost instantaneous response to keep the grid in balance.

A fleet of XMUs has already been rolled out across the UK, measuring at extremely high granularity and allowing an independent data
source to the existing PMUs.

https://www.ge.com/digital/sites/default/files/download_assets/effective-inertia-datasheet-ge-grid-analytics.pdf
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Uc hava olaylar

- Engellenemez hadiseler
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https://www.ge.com/digital/applications/grid-analytics



Siberguvenlik - Colonial petrol boru hatti

Southern Discomfort

years following an explosion at the

B
Gasoline prices spiked the most in eight Li“d%

Colonial Pipeline in Alabama that could

lead
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140

to fuel shortages. “Norfolk
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Prices spiked late
Moncay and again
Tuesdezy following
news of the explosion.
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Striking oil

United States
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Ransom payments, $'000 targeted by ransomware
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The Economaist

https://www.wsj.com/articles/gas-diesel-prices-spike-following-alabama-pipeline-fire-1478010889



Sonuc

Net sifir hedefleri

- Daha fazla yenilenebilir (tevzilenemez, ongorulebilir)

Yakit sorunlari -> sistem yonetim, esneklik problemler;i

Daha once FACTS vs iken mikrosebeke, sanal atalet, depolama

. Elektrik kesintilerinin dogasi degisecek mi?

Algoritmalar cok onemli, ama sistem yonetimini yapay zekaya birakabilir
miyiz?

Dijitallesme yaninda siberguvenlik

Sistem evrildikce, araclar da degisiyor. Ama algoritmalarin dnemi artiyor
Ik algoritmik elektrik kesintisi? 2025777
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