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LIV >
fif2e1  AEJFIERIEEEG(Connolly and ef al., 2010)

TH ZiF | ZEEE | B | Top-down | Bottom-up | #R{F &

fH e PALIN A 1B 1B
AEOLIUS Yes - - - Yes - -
BALMOREL Yes Yes Partial - Yes Yes Yes
BCHP Screening Yes - - - Yes Yes -
Tool
COMPOSE - - - - Yes Yes Yes
E4cast - Yes Yes — Yes - Yes
EMCAS Yes Yes - - Yes - Yes
EMINENT - Yes - - Yes - -
EMPS - - - - - Yes -
EnergyPLAN Yes Yes - - Yes Yes Yes
energyPRO Yes Yes - - - Yes Yes
ENPEP- - Yes Yes Yes - - -
BALANCE
GTMax Yes - - - - Yes -
H2RES Yes Yes - - Yes Yes -
HOMER Yes - - - Yes Yes Yes
HYDROGEMS - Yes - - - - -
IKARUS - Yes - - Yes - Yes
INFORSE - Yes - - - - -
Invert Yes Yes - - Yes - Yes
LEAP Yes Yes - Yes Yes - -
MARKAL/ - Yes Yes Partly Yes - Yes
TIMES
Mesap PlaNet - Yes - - Yes - -
MESSAGE - Yes Partial - Yes Yes Yes
MiniCAM Yes Yes Partial Yes Yes - -
NEMS - Yes Yes - - - -
ORCED Yes Yes Yes - Yes Yes Yes
PERSEUS - Yes Yes - Yes - Yes
PRIMES - - Yes - - - -
ProdRisk Yes - - - - Yes Yes
RAMSES Yes - - - Yes Yes -
RETScreen - Yes - - Yes - Yes
SimREN - — - - - - -
SIVAEL - - - - - - -
STREAM Yes - — - - - -
TRNSYSI16 Yes Yes - - Yes Yes Yes
UniSyD3.0 - Yes Yes — Yes - -
WASP Yes - - - - - Yes
WILMAR Yes — - - - Yes -
Planning Tool
2050 Calculator - Yes Partial - Yes - -
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The Development and Application of a Genetic Algorithm-
based Optimization Module for Taiwan 2050 Calculator

Pei-Hao Li"" Cheng-Ta Chu’ Ming-Lung Hung® Tzu-Yar Liu*

ABSTRACT

Industrial Technology Research Institute (ITRI) developed Taiwan 2050 Calculator in 2013 with the
technical support from Department of Energy and Climate Change, UK. The Calculator has been accepted
by various stakeholders and become an ideal communication platform for energy policy in Taiwan.
However, this tool is lack of an optimization procedure to determine optimal energy pathways for low-
carbon development. This study thus integrates a Genetic Algorithm to construct an optimization module for
Taiwan 2050 Calculator. Candidate pathways are converted into chromosomes to compete with each other
in the iterative searching procedure. The best chromosome (pathway) is gradually reached by stochastically
combining the better pathways in each searching generation. This module has been applied to determine the
optimal pathway with lowest GHG emissions in 2030. In comparison with the reference pathway, which is
similar to current energy policy, the optimal pathway can reduce GHG emissions by 28.7% with an extra
5.7% of total cost. The result verifies the developed module can identify the optimal pathways efficiently.
In the future application, more practical considerations, such as maximum allowed level for technology
development, should be taken as the constraints to ensure the feasibility of the optimized pathways. It
is also noteworthy that the determined pathways should not be regarded as plausible strategies directly
without further investigations.

Keywords: Taiwan 2050 Calculator, Energy Supply and Demand, Optimization, Energy Model, Genetic

Algorithm
' Senior Researcher, Green Energy and Environment Research Laboratories, Industrial Received Date: September 2, 2015
Technology Research Institute Revised Date: November 18, 2015
?Researcher, GEL, ITRI Accepted Date: November 24, 2015

’ Manager, GEL, ITRI
*Division Director, GEL, ITRI
* Corresponding Author, Phone: +886 958-415217, E-mail: peihaoli@gmail.com



