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Load versus net load

The difference between load and net load
is minimal

Load
.\—mf\

12h 23h

Percentage of hours covered by VRE

During a few hours of the year,
almost all demand is covered by VRE

Share of VRE in demand
200% -

100%|
0

0 50% 100%
% hours of the year

S_urplus

VRE meets almost
all demand at times

VRE output is sufficient to meet a large
majority of electricity during certain periods,
which may impact power system stability. A
key operational challenge is related to the
way the power system responds to maintain

to operating practices such as integrating
forecasting into dispatch and making better
use of existing system resources are usually
sufficient to achieve system integration.

Load versus net load

The difference between load and net load
becomes

Load

¢

Net load

(0] 12h 23h

Percentage of hours covered by VRE

VRE generation can be higher than 100%
of the local demand: surplus energy must
be managed

Share of VRE in demand

200%
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Generation
0
(0] 50% 100%

% hours of the year

Significant volumes of
surplus VRE across the year

Rising shares of VRE mean that without

VRE determines the operation pattern of the
power system and increases the uncertainty
and variability of net load. Greater swings in
the supply-demand balance prompt the need
for a systematic increase in flexible
operation of the power system that often
goes beyond what can be readily supplied by
existing assets and operational practice.

Load versus net load

The "duck" curve starts emerging,
suggesting that more pronounced and
longer ramps are required

0 12h 23h

D —C |
E

lectricity generation and load profiles
Prolonged periods of low VRE availability
need to be compensated for by storage
and dispatchable generation

Normalised power
180
Low wind and solar
availability
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Figure 9 Generation mix, NEM (TWh, 2009-10 to 2049-50, Step Change)
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U.S. power grid added 20.2 GW of generating capacity in the

first half of 2024

Cumulative utility-scale electric generating capacity additions, United States
(2024)
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Demand flexibility is key to an efficient,
high renewable energy system
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China's installed photovoltaic solar capacity: quarterly, detalil
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