
Building Energy Models for District-Scale End-use Load Analysis 

 
 

Building Energy Modelling (BEM) has a massive untapped potential. The presentation will seek to identify the 

typical outcomes of the BEM process, and further explore those of Urban Building Energy Modelling ( UBEM 

) as it could apply to end-use load research 

 

Many decades of well documented research has led to high fidelity building energy model methods that have 

been calibrated against measured consumption. How can this field of research and the resultant whole-

premise load shapes be applied to the load research arena ? The ability to simulate future deployment of EV 

charging, building-integrated PV, energy efficiency measures, and energy storage ( both thermal and 

electrical ) can assist electrical distribution master planning.  

 

Load shapes are generally constructed based on measurements and load research surveys.  In a South 

African context these load datasets can be further used to synthesise load shapes which can be used as 

benchmarks for research or network investment planning.  Once a digital twin in the form of a UBEM exists 

multiple scenarios can be tested, and effective policy and energy tariffs can be devised even down to the 

feeder level. 
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Aerobiology of droplets and small airborne particles 
 produced by an infected patient  



www.IBPSA.org 



1st LEED NC 2009 Buildings in Africa 

   - LEED Gold Office 

   - LEED Silver Factory 



1st LEED V4 Gold Building in Africa 



“ We shape our buildings,  

and afterwards,our buildings 

shape ESKOM’s peak demand “ 







Energy Flows   -   Air-side / Water-side HVAC 







ASHRAE 55.1:2013 -  Thermal Environmental Conditions for Human Occupancy - Psychrometric Chart 



ASHRAE 55.1:2013 -  Thermal Environmental Conditions for Human Occupancy - Psychrometric Chart 



Johannesburg Climate 

Dry Bulb Outside Air Temperature 

( Min, Max, Average )                                 36 data points 



8 760 data points / year 

 

 525 600 minute interval 

 

 

36  monthly data points 



525 600 vs 8760 

        1-minute data  -  vs at 5, 10, 15, 30 & 60 minute frequency 





A Tale of 2 Buildings 



A Tale of 2 Buildings 



Shift 

Shed 

Shape 



 
An Energy Model of every 

Building in a neighbourhood 
( and every Electric Vehicle too ) 

22 





EPB Project - Customer Savings - Societal Value 

Helping lower electricity demand during peak 

critical hours  

( better balance power grid operations ) 

179 000 buildings 

3,000 independent inputs per building 

35,000 data points per input ( 15 minute ) 

6.5 hours on the Titan Supercomputer 

R500 million annual savings on peak demand 

(  ie - with very little inconvenience )   

 



IEEE European LV Test Feeder 

 Time-series solutions, rather than static power flow solutions, are required to capture 

the mid- to long-term dynamic behavior 

 Load shapes with a one-minute time resolution over 24 hours are provided for time-series 

simulation 

,  

● Energy storage 

● PV /  DER 

 



Hilton Baartman 

          & 

Anrich Steyn 

 

http://www.ameu.co.za/Websites/ameu/files/Content/6550472/Electrical_Master_Planning_for_the_4th_Industrial_Revolution_-_HA_Baartman_and_AFW_Steyn.pdf 

South African Load Research 
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SAIEE LV Test Feeder 

(  A Load Research Chapter 2020 Project ? ) 

 

Could a typical South African feeder 

that is already well instrumented with 

smart meters be identified ? 

 

Then the loads can be replaced with 

simulated loads generated by stock 

benchmark EnergyPlus Models. 
 

 



Observations on Load Research and Distributed 

Energy Systems 

There are too few of us in RSA to go our own way  

                      - we must ALL work together 

 

We must use what others are doing around the world 

 

We have to move fast  

- RSA has an energy crisis 

- We are competing against other countries ( who are moving ahead of us ) 



Seeking a Win-Win 

 
No one is self-sufficient alone.         

We are self-sufficient in community ! 


