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Today's regulated electric utility system was built and
is operated under a " ly f mand" philosophy. The
customer has the right to demand any amount of energy, and
pays a constant, prespecified, infrequently updated, price.
The philosophy of "supply follows demand" may be criticized
for a variety of reasons:

e The need for rapid load following and large spinning

reserve margins causes inefficient use of fuel:

e The large ratio between peak and average load
implies that apacity and
distribution systems must exist to supply peak
demand;

e The fixed nature of electricit rices discourages
some ToroT 56Ty SeTS I rustres
generation;

e The isolation of customers from the problems of the
supply system makes it both
short-term (New York City-type blackouts) and
long-term (coal strike or oil embargo) emergencies;

e Finally, government regulation plays a mixed role;
customers

while utilities are isolated from the effects of
competition.
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IEEE Transactions on Power Apparatus and Systems, Vol. PAS-99,No. 3 May/June 1980



/(S =24 MH
National Coordination Center

zlﬁ -zhg ﬁlE.' CHE X9/ 7k other regions)
Regional Coordination Center

% %% AllE‘i CHE 2 (To other pools)
Pool Operation Center

HE3|A 2F MEH CtE Al A% (To Other systems)
Utility Operation Center »7|8/838 2L EE

(Meteorological/environmental monitoring)
._'qu g{'!(Customcf Generation)
178 M= X E(Customer Storage)
\ )
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AE7|, AYY, =27|, 223X S

Relays, Governors, Regulators, Thermostats, etc.

ZEX : Fred C. Schweppe, power systems ‘2000’ hierarchical control strategies(1978)



AL2EZ2 ME2 A (@) A7 2 0T

MZHEHS HE
(spot) 7+ HE 7HF
(spot prices)&
i 3= (buy) 0| E{ & (metering) &
of = (Sell) HHY(Grid) —| BT W, Wi T
S A2 HE22 A4t
Ho d&

“2ad TEHIA Hof”

(homeostatic utility control)

25 . VI E(stability)
A E| = (reliability)
H| 2 %|2A3}(cost minimization)
7|F & (technological innovation)

=X : David Leinweber, Real time pricing and deregulating the electricity market(1978)



Caramanis et al.: Co-Optimization of Power and Reserves in Dynamic T&D Power Markets
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Korea’s net zero objectives and their link with the economy 120
$h20| EtA S E 2 Hof 8F= 74 1| 2}0| ¢ 2HAd

In 2019, Korea's annual emissions from fuel combustion stood at 586 mtCO2 Korea is highly integrated into the global economy, being 60 in total exports and 9

and among the highest in the developed world with 11.3 tCO2/capita. in total imports.
2019W B0 OIE WA S 0I5t M7 EHAHS 22 586miCO2, 1015 ETE 69, 250 0B AXISHE B MA HH S AW RUE 7T B3
1131002 &=F o2 7L} S= D2 2o 2 45 High value added export sectors are closely integrated with industrial sectors for

The power sector is responsible for 37% of its total annual emissions with ~ Gomestic consumpticn such as iron & steel. .
g DRI SE RS BYM U2 YSE MY L2 HGH BB

ndustry a close second at 36%. It rEIIES_ on fossil fuel, mainly on coal and Indusiry iz highly reliant cn the power sector with 49% of tofal consumpticn coming
natural gas, and generated 5853 TWhin 2019. from eleciricity.
201811 7|F HHE R A S ST 37%, UHE 52 36%E HX AMRDS Hepoy 24 o M| AH|2 = 499% 5 0| KX

HEa HAVLL 5 R o|ES s HHEEE 20199 585.3TWh 28 i .
Energy use by source, per sector in Korea in 2019
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As an export powerhouse, it is important that achieving the country’s net-zero is compatible with export competitiveness
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Net Zero Pathwags in the Korea’s policy framework [Je|
A2 E ot =] WA A%
Emisﬂ?‘.,rl‘ gﬁgii%tgﬁﬁlﬂgﬂ E‘HE%%E'EEH*EE? Power generation by 2050 in the Korea net-zero strategy
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In either of Korea's two decarbonisation paths, the power sector will dramatically change- achieving zero or very low
levels of decarbonisation — New market and investment frameworks are needed to achieve this transformation .
3o EBAEE A2 FoM HEY 222 20T BElL E= HEL Fdoj2t= SE A ud
oj2{E HES FE7| M= M2 AIED £X12| ZHYHI A7 ER
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The role of direct electrification for greater emission reductions T=Yo
EtAHE A E oot M50l o

Emissions reduction per sector according to the Growth in electricity demand and share in total final energy
Korean net-zero strateg}f cnnsumptinn in Korea accnrding to its net-zero Stl'ﬂtEg_‘f
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Increasing the supply of affordable clean electricity can contribute to reducing industrial emissions,
without affecting competitiveness both through direct and indirect electrification of industrial processes

221X 7o 338 + A= YA 7|8 BEo| S5t
4 3 T2 HE3E Sof BEH| SIS 01X X RBoHM S L2 7107t 7ks
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Decarbonisation phases to accelerate progress
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Options for decarbonisation can be assessed in terms of their economic merit and their technical feasibility
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Figure 5: IEA VRE Phase Comparison by Country
Figure 4: South Korea's Clean Electricity in Power Mix, 2023 (%) oK
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Figure 7: South Korea’s Wind/Solar, Coal and Gas Power Rankings in OECD, 2023 (%)
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VALUES & DECISTON

MAKING ETHICS, EQUITY, UNCERTATNTY

JUSTICE AND RISK

~
~
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COVERNANCE

ORKING IN

COMMUNICATION TEAMS
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HSI™M M2l Transformational Transition)

Transformational
transition
bottom-up diverse collaborative
experiments to create a opportunities
human-centred transition for transformation
@ >
RE-RECORD FAST-FORWARD
Diverse
approaches & Global .
self-reliance collaboration
<< I
REWIND PAUSE

a turn away from collaboration

globalization to repair aiming at a return
the local economy to normalcy

Back to pre-pandemic
normal
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Energy Internet . xo|22 xat
Energy as a Service
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A DREAM WRITTEN
DOWN WITH A DATE
BECOMES A GOAL.

A GOAL BROKEN

DOWN INTO STEPS
BECOMES A PLAN.

APLAN BACKEDBY
~ ACTION MAKES YOUR
~ DREAMS COMETRUE.
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