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ABSTRACT: Vigorously promoting the development of
renewable energy is an effective way to tackle the current
energy crisis and environmental problems. Many counties and
regions have already proposed their ambitious plans toward the
transition to 100% renewable energy power systems (100%
REPS). Also, numerous academical advancements related to
this area have been achieved in recent years. To provide an
important reference for continuously conducting the future
research work, this paper comprehensively reviewed the recent
advancements and future trends in 100% REPS. First, we
presented the definition of 100% REPS and its differences with
the zero-carbon power systems and the 100% clean energy
power systems, then key challenges in terms of technology,
economy, and policy for building 100% REPS were analyzed.
On this basis, a theoretical research framework was proposed,
which covers six sections including the generation allocation,
power grid expansion planning, reactive power configuration,
stability analysis and control, operational dispatch, and power
quality optimization. The difficulties and potential research
contents in each section needed to be taken into consideration
are revealed. Finally, future trends about the exploration and

application of 100% REPS were summarized and prospected.

KEY WORDS: 100% renewable energy power system; clean
energy (100% REPS); power system planning; generation
allocation; stability analysis and control; operational dispatch;

low inertia; power electronization
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Fig. 2 Specific conception for 100% renewable energy

systems or power systems in several countries
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Tab.1 Annual electricity energy and generation proportion of each 100% renewable energy power system in 2017

x AER FLE/(GW-h) TKHL/% KHL/% % JRE/% %
EhE 63902.3 99.8 0.0 0.0 0.0 0.2
VK &y 18547 72.7 0.0 27.3 0.0 0.0
B /R EL JE 7783.9 99.98 0.0 0.0 0.02 0.0
FIES 9924 99.97 0.0 0.0 0.03 0.0
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Tab.2 Annual electricity energy and generation proportion of almost 100% renewable energy power systems in 2017

FHIX LR HLE/(TW-h) Al A /% IKHL/% AH A JHE P E|Bup: e
71979 149.6 97.2 96.2 ¥=1.0% 2.8%
BC 76.4 >97.0 90.0 1.0% 0.0% 0.0% 6.0% <1.0%
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Que 2122 >99.0 96.0 >=3.0% <1.0%
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Fig.3 Major challenges in building 100% renewable

energy power systems
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