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Relevance of Load Demand in Energy Planning

Energy Modelling has proved to be a key element in assisting energy planning and in supporting 
scientifically sound energy policy decisions
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෍𝑆𝑢𝑝𝑝𝑙𝑦 = ෍𝐷𝑒𝑚𝑎𝑛𝑑

• Demand is Exogenous to the models

• Majority of Research has focused on 
characterization of supply

• How much does demand influence the 
results?



Logical Framework



Definition of Users Archetypes

Variable 1 - Wealth Tier of the household

Variable 3 - Cooling days of the area

Variable 2 - Latitude of the village

Wealth 1 Wealth 2 Wealth 3 Wealth 4 Wealth 5

Lat [10;20] NC|AY|OM|AS NC|AY|OM|AS NC|AY|OM|AS NC|AY|OM|AS NC|AY|OM|AS

Lat [10;-10] NC|AY|OM|AS NC|AY|OM|AS NC|AY|OM|AS NC|AY|OM|AS NC|AY|OM|AS

Lat [-10;-20] NC|AY|OM|AS NC|AY|OM|AS NC|AY|OM|AS NC|AY|OM|AS NC|AY|OM|AS

Lat [-20;-30] NC|AY|OM|AS NC|AY|OM|AS NC|AY|OM|AS NC|AY|OM|AS NC|AY|OM|AS

Lat [< -30] NC|AY|OM|AS NC|AY|OM|AS NC|AY|OM|AS NC|AY|OM|AS NC|AY|OM|AS

NC No Cooling

AY All Year Cooling

OM Cooling from October to March

AS Cooling from April to September



Aggregation into Load Curves
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https://github.com/SESAM-Polimi/MicroGridsPy-SESAM

Standard Approach:
Top-Down assignation of 

daily consumption tiers 

Novel Approach:
Top-Down assignation of 
archetypical load profiles 
with a Bottom-Up 
construction

FIELD CAMPAIGNS

LITERATURE Basket of Appliances for household, 
hospital and school type
• Ownership
• Usage Patterns

LOAD ARCHETYPES:
Hourly Load Curve per Each User Category
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Village Demand Estimation

• The selected village-specific RWIs have been assumed to represent 
the mean of a normal probability distribution, with a standard 
deviation approximated by the RWI data related to the village district.

• The five wealth tiers have been represented by five RWI intervals in 
the range [-2,+2].

• The probability of RWI lying in each tier has been calculated from 
each village-specific normal distribution and applied to the total 
number of households to populate each wealth tier. 

Normal Distribution of WRI 
across the village users

RWI (Chi et al. 2022)
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Village Position
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Preliminary Results

Village
PV Capacity 

[kW]

Storage 

Capacity 

[kWh]

LCOE 

[USD/kWh]

Curtailment

Share [%]

Fanisau 264 284 0.9 41

Eliye Springs 35 88 0.94 67

Chissinguane 45 74 1.15 65

Village Tier 1 Tier 2 Tier 3 Tier 4 Tier 5

Fanisau 0 1 32 124 68

Eliye Springs 0 37 162 7 0

Chissinguane 0 2 37 3 0

Aggregated 
Hourly Load 
Profile of the 

Village
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Conclusions

- Load Demand is a key aspect of energy modelling, often disregarded or assigned a-priori

- We developed a set of archetypes, with geographical validity of SSA, for rural users
characterization

- Coupling such archetypes with Geographically Referenced Data represents a tool for load
curve estimation for potentially any rural village in SSA

- The ease of use and vast applicability of this approach makes it a good first approximation
for national energy acess planning strategies
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