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1. ABBREVIATIONS  

 

Abbreviation Description 

A Amperes 

AC Alternating Current 

AIDC Automotive Industry Development Centre 

BESS Battery Energy Storage System 

DB Distribution Board 

DC Direct Current 

ECSA Engineering Council of South Africa 

HV High Voltage 

JB Junction Box 

kA Kilo Amps 

kVA Kilo Volt-Ampere 

kW Kilowatt 

LV Low Voltage 

MV Medium Voltage 

MW Megawatt 

MWp Megawatt Peak 

NMD Notified Maximum Demand 

PV Photovoltaic 

PVGIS Photovoltaic Geographical Information System 

SSEG Small Scale Embedded Generator 

UPS Uninterruptable Power Supply 

VA Volt-Ampere 

V Volts 

W Watts 



 
 

AUTOMOTIVE INDUSTRY DEVELOPMENT CENTRE (AIDC) 
SOLAR PV TECHNICAL REPORT  

Document No. Rev Date Page 

GIFA/AIDC/01/001 A 2024/04/04 6 of 33 

 

 

 

   

2. EXECUTIVE SUMMARY 

Durapi was appointed by GIFA to conduct a technical study of the Solar PV capability of 

AIDC Rosslyn. This includes a PV Solar study as well as Structural Assessments of the 

identified buildings and carports.  

 

A total of 16 buildings, 3 carports and a taxi rank were considered in the assessment. The 

Structural Assessment findings can be found in the Structural Assessment report. This report 

focuses on the Solar PV Energy analysis and findings.  

 

Annual Energy consumption data was provided by AIDC, which was the basis for the 

consumption analysis provided in this report. The AIDC Rosslyn receives power from City of 

Tshwane, through 4 x 11 kV incomers. 

 

PVGIS was used for the Solar PV Simulations. The results show the following: 

 A total of 17 MWp can be installed on the identified buildings (assuming new 

structures for the carports) 

 73,239 kWh solar energy can be harvested from the identified buildings and 

carports on an average day, during the sunny hours of the day. 

 This available harvested energy from the simulated PV system is more than double 

the daytime consumption, even during the highest demand month (August).  

 This excess renewable solar energy can be sold back to City of Tshwane, or the 

excess can be stored in Battery Energy Storage Systems (BESS) for consumption at 

night. 

 If only pure grid tied solar systems are considered (i.e., no backup power), then 

the available roof space far exceeds the demand. 

 If BESS are considered, the available roof space allows for excess day-time energy 

to be stored for night-time use. The possible maximum daily harvest of 73,239kWh is 

less than the 24-Hr consumption of high demand months, but more than the 

lowest demand month. This means that all the harvested energy will be used 
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during all months, except December, which is the lowest demand month. 

 A Grid-tied system is preferable due to the high costs associated with BESS; 

however further studies can be conducted to determine the feasibility of 

integrating BESS with the Grid-tied Solar PV system. 

 

 

3. PROJECT BACKGROUND 

The Energy Crisis in South Africa has propelled the nation into a critical juncture, 

necessitating a profound shift in the approach to power generation. This imperative is 

underpinned by the stark realization that the prevailing reliance on Eskom's traditional 

Coal Fired Power Stations is unsustainable, both environmentally and economically. To 

address this pressing challenge, there is an acute need to diversify the energy portfolio 

and embrace sustainable alternatives especially with the challenges of load shedding 

that has been a challenge in the country for many years. 

 

GIFA has therefore partnered with AIDC to obtain the necessary funding to look at 

alternative power generation at the Automotive Supplier Park, Rosslyn in Gauteng. The 

alternative solar power energy generation is seen as one of the most viable energy 

alternatives.  

 

Durapi Consulting has been appointed by GIFA to provide professional services for the 

solar energy for the AIDC, including generation of a technical report detailing the 

maximum solar PV potential of AIDC Rosslyn, as well as the Structural Assessment of the 

identified buildings and carports for solar PV.  

 

 

4. SITE LOCALITY 

The Automotive Industry Development Centre site is situated at 30 Helium Road, 

Automotive Supplier Park in Rosslyn in Tshwane in the Gauteng Province. The site 

comprises various facilities operated by various service providers. The figure below shows 
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the site locality together with the buildings considered for PV: 

 
Figure 1 - AIDC Rosslyn Layout 
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6. SOLAR PV ANALYSIS 

 
This section of the technical report focuses on the following: 

 Assessment of the total electrical energy consumption of the AIDC in Rosslyn. 

 Assessment of the maximum potential energy harvest that can be achieved with 

the available space (rooftop and open space). 

 Testing the sensibility of such a renewable energy project, comparing 

consumption and potential solar harvest. 

 
 

6.1 OVERVIEW 

 

AIDC Total Electrical Consumption: 

 

Table 1 - AIDC Consumption Average Day 

Consumption, Average Day (kWh) 

Period Night-Time 
Consumption 

Day-Time 
Consumption 

24-Hr 
Consumption 

Lowest 
Month 

35 139 20 190 55 328 

Highest 
Month 

57 511 32 046 89 557 

 

AIDC Total Solar Harvest: 

 

The outcome of the study is that the average daily Solar energy harvest from the 

collective of all the AIDC PV Generators is 73 239 kWh, 

The 73,239kWh solar energy can be harvested on an average day, during the sunny 

hours of the day. 

From Table 1 above, it can be concluded that this available harvested energy is more 

than double the daytime consumption, even during the highest demand month 

(August).  
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This excess renewable solar energy can be used to be sold back to City of Tshwane, or 

the excess can be stored in Battery Energy Storage Systems (BESS) for consumption at 

night. 

 

Pure Grid-Tied SSEG’s: 

If only pure grid tied solar systems are considered (i.e., no backup power), then the 

available roof space far exceeds the demand. 

 

 

Grid-Tied SSEG’s with BESS 

The available roof space allows for excess day-time energy to be stored for night-time 

use. The possible maximum daily harvest of 73,239kWh is less than the 24-Hr consumption 

of high demand months, but more than the lowest demand month. This means that all 

the harvested energy will be used during all months, except December, the lowest 

demand month. 

 

NB.: A large capital investment will be required for a BESS to accommodate all the 

excess daily harvested energy, however further studies can be conducted to determine 

the feasibility of integrating BESS with the Grid-tied Solar PV system. 
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6.2 ENERGY DEMAND ANALYSIS 

 

Power demand data from a metering system, indicating 4 Main Incomers, for a period of 

12 months was studied. This data was assumed to be the 4 primary substations powering 

the entire AIDC Rosslyn park. 

 

The data presents 2 measurements per hour, and indicates Active, Reactive and 

Apparent Power. The Apparent Power of the 4 incomers over the period was used to 

calculate energy requirements. 

 

 

6.2.1 DAILY LOAD PROFILE – 12 MONTHS 

The figure below shows the daily load profile of the AIDC Rosslyn Park: 

 

 
Figure 2 –Daily Load Profile over 12 months 

 
 The horizontal X-Axis sub-divisions indicates days of the month, January to December.  

 The vertical Y-Axis indicates energy demand per day, of the 4 incomers. 

 The cyclical pattern that can be seen, is the days of the week. 

 
 

6.2.2 WEEKLY LOAD PROFILE – DAYS OF THE WEEK 

The figure below shows the Days of the Week load profile of the AIDC Rosslyn Park, 
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where Day 1 is Monday, and Day 7 is Sunday: 

 
 

 
Figure 3 – Weekly Load Profile (Days of the week) 

 
 

6.2.3 MONTHLY LOAD PROFILE 

The Table below shows the monthly load profile of the AIDC Rosslyn Park: 

 
Table 2 - Monthly Load Profile over 12 Months 
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Figure 4 – Monthly Load Profile over 12 Months 

 
 

The Table below shows the demand for the highest consumption month, i.e., August, for 

all 4 incomers: 
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Table 3 –Highest Monthly Demand (Days - August) 

 
 
 

The Figure below illustrates the demand for the highest consumption month, i.e., August, 

for all 4 incomers: 
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Figure 5 - Highest Demand Month (August) 

 
 
 

The Figures below illustrates the demand for the lowest consumption month, i.e., December, for 

all 4 incomers: 
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Table 4 - Lowest Demand Month (December) 
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Figure 6 - Lowest Demand Month (December) 

 

6.2.4 DAILY LOAD PROFILE – HIGHEST DEMAND MONTH 

The figures below show the load profiles during the highest demand Month (August): 
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Figure 7 – Average Daily Load Profile Highest Demand Month (August) 

Table 5 - Average Energy Demand Per Hour (August) 
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Table 6 - Average Energy Demand per Day/Night (August) 

 
 
 

6.2.5 DAILY LOAD PROFILE – LOWEST DEMAND MONTH 

 
The figures below show the load profiles during the lowest demand Month (December): 

 

 
Figure 8 - Average Daily Load Profile Lowest Month (December) 
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Table 7 - Average Energy Demand per hour - December 

 
 
 
Table 8 - Average Energy Demand per Day/Night Lowest Month (December) 
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6.3 SOLAR PV HARVEST ANALYSIS 

 

6.3.1 SOLAR PV MODULE INSTALLATION CONSIDERATIONS 

 

BUILDING STRUCTURAL CONSIDERATIONS: 

During the simulations, all available areas (unobstructed) of the roofs were considered. It 

is common for large and extra-large roof spans to require some bracing or additional 

support to carry the additional weight of densely packed solar PV panels, however this 

will be detailed in the Structural Assessment section of the study. 

For all Carports, it was assumed that new structures will be built to accommodate solar 

panels. 

 

PANEL SLOPE AND AZIMUTH: 

The objective with mounting solar modules to large commercial roofs, is to achieve: 

 Maximize the annual solar energy yield. 

 Minimize the annual maintenance of PV Modules. 

 Minimize structural demand on roof and support structures. 

 Minimize roof surface penetration/disruption maintaining integrity to prevent water 

leaks. 

 Minimize dynamic wind load impact on individual panels. 

 Minimize dynamic wind load impact on the roof as a unit. 

 

To respect all the above, the target compromise installation targets are: 

 10° PV Module slope as the best compromise to minimize dynamic wind loads, 

maximize PV Generator capacity, roof exploitation, and rain-washing of solar PV 

Modules. 

 Rail-less mounting, using short-rails to minimise weight and roof surface 

penetration. This necessitates the modules to be installed in landscape orientation 

perpendicular to roof seams. 
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6.3.2 PVGIS P50 ENERGY HARVEST PROBABILITY 

 

PROBABILITY LAW 

This approach assumes that over several years of operation, the distribution of the annual 

yields will follow a statistical law, which is assumed to be the Gaussian (or "normal") 

distribution. 

 

P50/P90 represent different yield levels, for which the probability that the production of a 

particular year is 50%, or 90% respectively. Considering the many factors and annual 

variations, to be 90% certain that a particular harvest will be guaranteed, a lower Specific 

Yield as to be assumed. 

 

The challenge is then to establish the 2 parameters of this Gaussian distribution, i.e., the 

Mean value and the Standard deviation. 

 

The main contribution to those parameters will be the uncertainty and variability of the 

meteor data.  

 

P50 DETERMINATION 

The PVGIS data used in this report are representative of an average over several years 

("Monthly averages" or "TMY, multi-year"), the simulation results should be considered as 

an average, and generally corresponds to P50 (mean value of the Gaussian). 
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6.3.3 PV RESULTS PER ROOF 

 
Table 9 - Roof PV Results 
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The Table  above summarizes the PV Generator Capacity, P50 Yield data and likely 

daily/annual energy harvest. 

 

Amongst the most important information is the data in the column “Daily Energy”, and 

the aggregate of all the roofs at the bottom of the table. 

 

The total of 73,238.82kWh is the sum of the energy that the collective of all the roofs can 

harvest on an average annual day. 

 

A total of 17MWp can be achieved by installing Solar PV Panels on the 16 buildings, 3 

carports, and the taxi rank. 

 

Reference must be made to the detail below of the individual roof PV Module Layout, 

and the PVGIS data in the attached files. 
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Figure 9 - Building C1 PVGIS based on 1kWp yield
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Figure 10 - Roof C1 – 657.7 kWp 

 
Figure 11 - Roof C2 - 303.05 kWp 

 
Figure 12 - Roof C3 - 4059.6 kWp 
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Figure 13 - Roof A5 - 309.1 kWp 

 
Figure 14 - Roof A6 – 357.5 kWp 

 
Figure 15 - Roof A7 – 750.3 kWp 
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Figure 16 - Roof A8 – 397.65 kWp 

 

 
Figure 17 - Roof A9 - 536.25 kWp 

 
Figure 18 - Roof A10 – 501.6 kWp 
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Figure 19 - Roof A11 – 475.2 kWp 

 
Figure 20 - Roof Yanfeng - 1571.9 kWp 

 
Figure 21 - Roof E4 - 1351 kWp 
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Figure 22 - Roof F1 – 249.7 kWp 

 
Figure 23 - Roof F3 – 201.85 kWp 

 
Figure 24 - Roof F4 – 769.4 kWp 
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Figure 25 - Roof F5 – 713.35 kWp 

 

 
Figure 26 - Carport P1 - 403.15 kWp (Assumes New Structure) 

 

 
Figure 27 - Carport P2 - 172.15 kWp (Assumes New Structure) 
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Figure 28 - Carport P3 – 3008.5 kWp (Assumes New Structure) 

 

Figure 29 - Taxi Rank - 300.8 kWp 
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7. CONCLUSION 

 
Alternative energy solutions are widely supported as they supplement grid energy and 

provide for the continuity of supply, whilst addressing climate change and sustainability 

objectives. It is public knowledge that Eskom is seeking support from the private and 

public sectors to assist in alleviating the current grid constraints in the country. 

 

The PV Study conducted and detailed in this report shows that there is opportunity to 

benefit from the abundant Solar resources in the country, contributing positively to 

climate change and supporting the grid during the current Energy crisis.   

 

The AIDC Rosslyn study shows that a total of 17 MWp can be installed on the identified 

buildings; and that 73,239 kWh of solar energy can be harvested on an average day, 

during the sunny hours of the day.  This available harvested energy from the simulated PV 

system is more than double the day-time consumption, even during the highest demand 

month (August).  This excess renewable solar energy can be sold back to City of 

Tshwane, or the excess can be stored in Battery Energy Storage Systems (BESS) for 

consumption at night. 

 

If only pure grid tied solar systems are considered (i.e., no backup power), then the 

available roof space far exceeds the demand. If BESS are considered, the available roof 

space allows for excess day-time energy to be stored for night-time use. The possible 

maximum daily harvest of 73,239kWh is less than the 24-Hr consumption of high demand 

months, but more than the lowest demand month. This means that all the harvested 

energy will be used during all months, except December, which is the lowest demand 

month. 

A Grid-tied system is preferable due to the high costs associated with BESS; however 

further studies can be conducted to determine the feasibility of integrating BESS with the 

Grid-tied Solar PV system. 


