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Commonly policies formulate targets as share that need to be achieved by a certain
time. E.g..

e EU: 2020 climate & energy package
e 20%-cutingreenhouse gas emissions (from 1990 levels)
e 20%of EU energy from renewables
e 20%improvementin energy efficiency

Source; EC, https://ec.europa.eu/dima/polides/strategies/2020 en.Accessed: 2019-01-20
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REMinProductionTarget: Share of a fuel that needs to be produced by renewable
energy technologies

RETagFuel: Fuel that shall be (partly) produced by RE technologies
RETagTechnology: RE technologies that can produce fuel
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Since the FUEL FEL2 shall be partly produced by selected RE technologies we need
to mark it.

* RETagFuel: Insert the following values

20/01/2019

Fuel 2014) 2015 2016 2017 2018 2019 2020 2021 2022
FEL2 1 1 1 1 1 1 1 1 1
2023| 2024 2025 2026 2027] 2028 2029 2030 2031
FEL2 1 1 1 1 1 1 1 1 1
2032 2033 2034, 2035 2036/ 2037 2038 2039 2040
FEL2 1 1 1 1 1 1 1 1 1

Energy Modelling Platform for Africa - 14-29 January 2019 University of Cape Town (South Africa)



nnnnnnnnnnnnnnnnnn

Implementing a capacity reserve e

] N
ukaid

Since the only locally available renewable TECHNOLOGIES are SOLPV1 and SOLPV2
these need to be tagged.

* RETagTechnology: Insert the following values

Technology 2014-2040

SOLPV1 1
SOLPV2 1
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Since the only locally available renewable TECHNOLOGIES are SOLPV1 and SOLPV?2
these need to be tagged.

* REMinProductionTarget: Insert the following values

Region [2014 2015 2016/ 2017 2018 2019 2020 2021 2022
Simplicityy O 0 0 0 0 0 0 0
2023 2024 2025 2026/ 2027, 2028 2029 2030 2031
Simplicity 0 0o 0.5 0.15 0.15 0.15 0.15 0.15 0.15
2032 2033 2034 2035 2036/ 2037 2038 2039 2040
Simplicity| 0.15 0.15[ 0.15] 0.15 0.2 0.2 0.2 0.2 0.2
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* Definingthe Reserve Margin
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Reserve Margin is planned excess of supply capacity that is installed in comparison
to the peak load (i.e. in MW).

It avoids shortages in power supply due to unforeseen demand peaks or due to
sudden lack of renewable supply.
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In mathematical terms, it is defined as difference between the total generation
capacity and expected peak demand of the year:

Available Reserve Margin (MW) =A-B
Available Reserve Margin (%)= (A-B)x 100/B

Where: A=Total Generation Capacity (MW)
B = Expected Peak Demand (MW)
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Reserve Margin is a way of ensuring reliability by avoiding shortages in power
supply —aim for a higher supply than what may be expected. However this cannot

always be ensured:

* Projecting future electricity demand is difficult

e Commissioning of new power plants may take several years
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Not all technologies can contribute to the Reserve Margin to the same degree.

* Dispatchable technologies (e.g. gas turbines, coal power plants, storage options
etc) typically can contribute up to 100% of their capacity.

* Non-dispatchable technologies (e.g. Solar PV, wind turbine etc) contribute to a
significantly lower degree in the absence of storage; this varies according to the
respective resource availability.

Capacity Credits: measure to what extent each technology can contribute
to the Reserve Margin
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Source: https://commons.wikimedia.org/wiki/File:Germany_Monthly_Electricity Generation_from_Wind_and_Solar.png
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Source: IRENA, 2014

Area Wind Capacity Credit Justification
000 km? %

Angola 1,250 10% resource is all along one coast
Botswana 600 5% resource is concentrated and poor
DRC 2,345 5% resource is concentrated in one area
Lesotho 30 0% country is small
Malawi 118.5 5% country is small and resource is concentrated
Mozambique 800 10% resource is all along one coast
Namibia 820 10% resource is all along one coast
ARRER P e A ;T(i?;rlcoens zggesil?naer;)r?g?nclssgt-r?h_ere is also a study
Swaziland 17 0% country is small
Zambia 750 5% resource is poor
Zimbabwe 390 5% resource is poor
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By the end of this exercise you will be able to:

* Define a requirement for capacity reserve

* Define the fuel for which capacity reserve is needed
* Define capacity credits for each technology type
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Thefirst step is to decide to what level the reserve margin should be set.

S,
www. % -_"pTlMUScommunny Sets Parameters Variables Objective functions Constraints Models Results

Data entry for parameter ReserveMargin

Default value 1

Switch axes
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
SIMPLICITY 1.18 118 118 118 118 118 118 118 118 118 118 118 118 118 118 118 118 118 118 118 118 118 118 118 118 1.18
Save Cance
Other parameters ReserveMargin

Input a ReserveMargin of 1.18 for all years, indicating that there should be enough
capacity reserve to satisfy a theoretical demand level at least 18% above the annual

peak demand.
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The following parameters should be taken into account

* ReserveMarginiagFuel: defines the fuel for which we would like to have
adequate capacity reserve.

* ReserveMarginiaglechnology: defines the level at which each technology can
contribute to the capacity reserve. A value of 1 indicates 100% contribution of a
technology’s capacity, while O indicates a 0% contribution. Typically,
dispatchable thermal power plants and storage options have a contribution of
100%, while non-dispatchable technologies (e.g. Wind and Solar PV) contribute
based on their respective availability.
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Since the FUELSEC_EL represents electricity being generated by the power plants,
we can indicate that the reserve margin needed is at this level.

* ReserveMarginlagFuel: Insert the following values

Fuel 2014) 2015 2016 2017 2018 2019 2020 2021 2022
SEC_EL 1 1 1 1 1 1 1 1 1
2023| 2024 2025 2026 2027] 2028 2029 2030 2031
SEC_EL 1 1 1 1 1 1 1 1 1
2032 2033 2034, 2035 2036/ 2037 2038 2039 2040
SEC_EL 1 1 1 1 1 1 1 1 1
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The final step is to define the contribution of each technology (i.e. capacity credit)
to satisfying the reserve margin.

* ReserveMarginlagTechnology: Insert the following for 2014-2040.

N G CC 1 Data entry for parameter ReserveMarginTagTechnology
Defaultvalue 0
Fix dimensions REGION v SIMPLICITY
30 134 2036 04
1111111111111111111111111111111
S L PV 2 1 1111111111111111111111111111111
GridExp
HYD1 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04
1111111111111111111111111111111
W | N D 1111111111111111111111111111111
o River
SOLPV1 0.1 01 0.1 0.1 1 1 0 1 0 1 0 1 . 0. 1 1 3 . 1
111111111111111111111111111111111
Save Cancel
I |Y D 2 1 Other parameters ReserveMarginTagTechnolo

BACKSTOP?2 1
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ProductionByTechnologyAnnual

X axis

YEAR

Group by

TECHNOLOGY

TotalCapacityAnnual

Show additional settings

@Stacked OStream O Expanded Backstop1 X axis
@River YEAR
25
24
Group by
22 TECHNOLOGY
20
Show additional settings
18 2034
” @Stacked OStream  QExpanded Backstop1 Backstop2 Gas Extraction B Wind technology 0.394115215735108 Dam Hydro @ Natural Gas Combined Cycle  @River
P @ Solar rooftop @ Solar PV rooftop with battery @ Transmission & Distributid W Transmission & Distribution 0.147254972232784
14 20 M Solar PV rooftop with battery 0.0108950817069495
- W Solar rooftop 0.0000707691802051481
o 12 18 W River 10
M Natural Gas Combined Cycle 0.55
10 16 Dam Hydro 0.0436009639776763
s Run-of-river hydro 0.02
L Grid Expansion 0.0729038028205321
5 Gas Import 0
12
Gas Extraction 6
4 10  Backstop2 0
I Backstop1 0
2 8
0
2014 2016 2018 2020 6
4
2
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