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1. INTRODUCTION 

1.1. Appointment  

 

Camdekon Engineers was appointed on the 26th of November 2014 by the Department of Public Works 

as Civil Engineering Professionals for the condition based maintenance of the civil works and upgrading 

of the existing sewer system.  From the 1st of July 2015, Camdekon Engineers has been incorporated into 

BVI Consulting Engineers (Pty) Ltd.   

 

The Nelson Mandela Museum in Qunu has been identified as one of the facilities under the department in 

need of condition based maintenance. The facility was constructed in 2005.     

 

WCS No    : WCS 051731C 

Project Manager: Bulelwa Bara  

1.2. Location  

The site is located on the western side of the Qunu village which is approximately 30km from Mthatha.  

Access to the museum is off the national road (N2).  Figure 1-1 below illustrates the position of the site.    

 

E : 28° 36’ 46.08”  

S : 31° 46’ 57.31”  

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

                    Figure 1-1: Google Earth – Locality of the Nelson Mandela Museum in Qunu 
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1.3. Scope of the Report 

The purpose of this preliminary report is to present the findings of the preliminary investigations of the Civil 

Engineering Infrastructure at the Nelson Mandela Museum in Qunu, and to confirm the scope of work.  

    

1.4. Available Information 

 

All received information was obtained from specialised service providers which are described below: 

     

• Surveyors 

− A topographical survey was completed which provided the positions and levels of the 

existing services.  

 

• Geotechnical Investigation 

− A Geotechnical laboratory was appointed to investigate and report on the local 

geological conditions.   

 

• Groundwater Development Report 

− A service provider was appointed to carry out a groundwater source development.   

 

• Site Assessments    

− A site introductory meeting was conducted on the 9th of December 2014.   

− Field investigations for the civils and building wet services component of the works were 

conducted by Camdekon Engineers on various dates since the briefing session. 

 

1.5. Scope of Project  

 

The scope of work at the Nelson Mandela Museum in Qunu consists of: 

• Water and Fire Reticulation 

− Pump installation at newly drilled borehole;  

− New borehole top structure; 

− Construction of a rising main from the borehole to the museum; 

− Piezometer and telemetry installation; 

− Raising the elevation of the existing elevated tank from 6m to 12m; 

− Construction of a new 25mm Ø building connection to the new gatehouse; 

− Construction of a new dedicated fire ring main;  

 

• Sewer and Effluent Reticulation 

− Refurbish the existing sewer pump station; 

− New oxidation ponds; 

− New modular septic tanks; 

− Re-route the effluent pumping main; 

− New 11 kl elevated tank for fire water storage;  

− Overflow pipe from the new elevated tank to the existing ground reservoir; 

− New sewer reticulation pipeline; 

− Pressure jetting to clean the existing sewer reticulation; and 

− Refurbish existing sewer manholes. 
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• Roadworks and Parking 

− Replace damaged paving blocks; 

− New 3m wide block paved road to restaurant; and 

− 3m wide gravel road to the oxidation ponds.  

 

• Stormwater 

− Existing stormwater pipes to be pressure jetted clean and inspected; and  

− New 1m wide concrete v-drains. 

 

• Combo Courts 

− Resurfacing of two combination courts. 

 

• Walkways 

− New block paved walkways 

2. CIVIL INFRASTRUCTURE 

2.1 Water Reticulation 

2.1.1 Status Quo 

The Nelson Mandela Museum in Qunu is currently supplied by a borehole which is solely dedicated to the 

museum.  The existing borehole is situated approximately 250 meters from the main entrance gate and 

supplies an existing six meter high 43kl elevated galvanised steel water tank.  The existing elevated tank 

consists of 1.2 x 1.2 meter galvanised steel panels and the height to the bottom of the tank above natural 

ground level is six meters.  The galvanised pipe connections are in a good condition and the mechanical 

level indicator is working.  The borehole top structure is in fair condition and consists of a one meter high 

brick chamber.  The water from the museum’s borehole is filtered and dosed by means of chlorine tablets 

prior to entering the elevated tank.  The yield of the museum’s borehole is not reliable and the museum 

often experiences interrupted water supply.  In such instances, the O.R. Tambo District Municipality 

intervenes by carting potable water to the museum.  It is reported that on some occasions, the carting of 

water by the O.R. Tambo District Municipality is delayed by a day or two and the museum is left without 

water for that period.   

 

The museum has access to an alternative supply in the form of a community borehole.  As the museum’s 

borehole does not have sufficient supply yield, a temporary connection was installed between the museum 

and the community borehole to supply the museum with water.  The water supply from the community 

borehole to the museum have been interrupted on numerous occasions due to pump malfunctions and in 

such instances, the municipality delivers water to the site and fills the elevated water tank.  An agreement 

is in place between the NDPW and the O.R. Tambo District Municipality, which stipulates that the O.R. 

Tambo District Municipality is responsible for the supply of potable water to the museum and the 

maintenance of the community borehole (External Memorandum; Nelson Mandela Qunu Museum Water 

Supply; 19 July 2018).  At present, the museum is supplied by the community borehole.   

   

In normal operation, the potable water gravitates from the elevated storage tank to the internal reticulation 

network by means of a 63mm Ø HDPE pipe, although it was found that the residual pressure within the 

water reticulation network was insufficient.  A booster pump was thus installed to increase the pressure 

within the water reticulation network.  All fire hose reels are connected to the internal potable water 

reticulation as there is no separate reticulation dedicated to firefighting.  No existing water meter was found 

on site.   
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2.1.2   Potable Water Demand  

The water demand was calculated for two scenarios: the demand during special celebratory functions and 

the demand during normal operational conditions.  The demand calculations incorporated population 

figures received from the museum.  The required 48h storage for the museum is 34kl (maximum storage 

requirement).  The water demand and storage requirements for both scenarios are illustrated in table 2.1 

and 2.2 below: 

 

 
 

 
TABLE 2.1: AVERAGE DAILY WATER DEMAND (Normal Operation)  

 

 

 

 

 

 

 

 

 

 

 

No.

Design Value (As per 

"Guidelines for the Design 

of Civil Services for 

Prisons")

Ave Daily 

Water 

Demand Units

Administration 23 70 l/p/d 1 610 l per day

Kitchen and Dining 24 90 l/p/d 2 160 l per day

Laundry 24 15 l/pr/d 360 l per day

Visiting 150 20 l/visitor/d 3 000 l per day

State vehicle car wash 2 200 l/car 400 l per day

Residential Housing 0 900l/erf/day 0 l per day

Single Quarters 5 400 l/u/d 2000 l per day

Vocational 24 100l/p/day 2400 l per day

Canteen 280 60 l/10m2/d 1 680 l per day

Sub-total: 13 610 l per day

Maintenance 1 1.5% of sub total A 204 l per day

Vegetable Irrigation 0 l per day

Sports Grounds 13990 kl/ha 0 l per day

Sub-total: 204 l per day

13 814 l per day

13.814 kl / day

0.480 l/s

Req. Storage: 24 hour 14 kl (Rounded up)

Req. Storage: 48 hour 28 kl  

        Water Demand During Normal Operational Conditions

NA

*Water Demand Total:
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TABLE 2.2: AVERAGE DAILY WATER DEMAND (DURING CELBRATORY FUNCTIONS)  

2.1.3   Fire Water Demand  

There are no fire water storage facilities on site.  The existing fire hose reels are supplied by the internal 

potable water reticulation.  The fire hose reels are corroded and will be replaced.  The museum could be 

classified as a low risk group 1 area.  The fire storage requirements are tabled below:    

 

 

 

 

 

 

 

 

 

 

 

 

 
TABLE 2.3: FIRE STORAGE REQUIREMENTS  

 

No.

Design Value (As per 

"Guidelines for the Design 

of Civil Services for 

Prisons")

Ave Daily 

Water 

Demand Units

Administration 23 70 l/p/d 1 610 l per day

Kitchen and Dining 24 90 l/p/d 2 160 l per day

Laundry 24 15 l/pr/d 360 l per day

Visiting 300 20 l/visitor/d 6 000 l per day

State vehicle car wash 0 200 l/car 0 l per day

Residential Housing 0 900l/erf/day 0 l per day

Single Quarters 5 400 l/u/d 2000 l per day

Vocational 24 100l/p/day 2400 l per day

Canteen 280 60 l/10m2/d 1 680 l per day

Sub-total: 16 210 l per day

Maintenance 1 1.5% of sub total A 243 l per day

Vegetable Irrigation 0 l per day

Sports Grounds 13990 kl/ha 0 l per day

Sub-total: 243 l per day

16 453 l per day

16.453 kl / day

0.571 l/s

Req. Storage: 24 hour 17 kl (Rounded up)

Req. Storage: 48 hour 34 kl  

        Water Demand During Special Celebratory Functions

NA

*Water Demand Total:
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2.1.4 New Borehole  

The appointed service provider commenced with borehole exploration in order to drill a new borehole 

which would be able to supply the museum.  Two possible sites were investigated and one of the two sites 

was found to have an adequate yield.  Reference could be made to the Ground Water Development report 

dated 7 April 2017 (Attached as Appendix B).  The newly drilled borehole is situated 1.6km from the 

museum and the details of the newly drilled borehole is provided below:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

TABLE 2.4: BOREHOLE DETAILS 

 

A 1.7m x 1.8m rectangular brick chamber will be constructed over the recently drilled borehole and a 1.7m 

x 3m rectangular brick chamber will be constructed adjacent to the borehole in order to accommodate a 

strainer, non-return valve and water meter.  The borehole is situated approximately 1.6km North-West of 

the museum.  Both chambers will be accessed by means of lockable polymer concrete manhole covers.  

The new borehole will be equipped with a submersible pump, an electromagnetic flow water meter, non-

return valve, isolating valves and associated electrical equipment (cabling, telemetry, piezometers, 

distribution boards, control panels, etc.).       

2.1.5 Potable Water Storage 

The water demand of 0.48 l/s during normal operation (calculated in table 2.1) was selected as the design 

water demand as the water demand during special celebratory functions will seldom be required.  The 

existing 43 kl elevated water tank is able to accommodate approximately 2.5 days of the water demand 

required during special celebratory functions.   

 

The recommended borehole abstraction rate of 0.5 l/s (14.4 kl/d) will be able to accommodate the 0.48 l/s 

(13.8 kl/d) water demand of the museum and the existing 43kl galvanised steel tank is adequately sized.   

 

The water pressure within the existing internal water reticulation network is maintained by means of an 

existing single pump.  Frequent electrical power failures result in a water pressure drop as the existing 

elevated tank is only 6m high. The approximate water pressure at the critical point within the internal water 

reticulation would be 0.5 bar which is too low.  The existing elevated tank must be elevated from 6 to 12 

meters in order to ensure that the pressure within the internal water reticulation is sufficient.   The existing 

pump can consequently be omitted from the system.    

Borehole Depth  53.6 mbgl 

Static Water Level  12.4 mbgl 

Pump Installation Depth  48 mbgl 

Dynamic Water Level 29 mbgl 

Critical Water Level 32 mbgl 

Recommended Abstraction Rate (8 Hours) 0.5 l/s 

Daily Supply  14.4 kl/d 

Installation Type Submersible Pump 
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2.1.6 Fire Water Storage 

 
TABLE 2.5: FIRE FLOW 

 

A SANS 10329:2012 approved, 11kl galvanised steel elevated tank must be constructed and must be 

situated alongside the existing potable water tank.  The tank will supply a new dedicated fire water 

reticulation network and must be 12m high.  Additional fire extinguishers will be supplied to allow for 

firefighting requirements.   

 

Treated effluent must be pumped from the existing oxidation ponds to the new 11kl elevated storage tank.  

The fire reticulation network will be supplied by the new 11kl elevated tank.  The tank overflow will be 

connected to the existing concrete irrigation reservoir, which will ensure a constant flow through the 

elevated tank to prevent stagnation of treated effluent.   

 

The existing effluent pump station must be refurbished.  The existing Salmson Multi-V pumps are old and 

must be replaced and a new pump control system needs to be installed.  The top structure is in a good 

condition.      

2.1.7 Rising Main from New Borehole 

2.1.7.1 Pipeline Route  

A 75mmØ HDPE supply pump main must be constructed through a section of land which is owned by 

Chief Nokwanele.  A Project introduction meeting was held on the 13th of June 2017, in order to introduce 

the community as well as the Chief to the project.  The meeting was used as a platform in order to obtain 

permission from Chief Nokwanele for the construction of the pump main through the Chief’s land.  The 

entire Civil scope was presented to Chief Nokwanele.  A letter dated, 13 June 2017, provides an approval 

from Chief Nokwanele for the above mentioned scope of works.   

2.1.7.2 Pumping Specifications 

The borehole pump was selected based on the flow rate of 0.5 l/s and following calculated lift required: 
 
Total Dynamic Head TDH) 
 
TDH = Pumping Level + Vertical Rise + Friction Loss 
 
Pumping Level  = Ground Level at Borehole – Critical Groundwater Level 
 = 32 m     
 
Vertical Rise  = Tank Inlet Level – Groundwater Level at Borehole 
 = 946.2 – 805  
 = 141.2m 
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Total Friction Loss = Friction Loss in Pipes + Friction Loss in Fittings 
 
Friction Loss in Borehole Pipe = 0.0273 m 
Friction Loss in Rising Main = 1.3482 m  
Friction Loss in Fittings = 0.01636 m 
 
Total Friction Loss = 0.0273 + 1.3482 + 0.01636 = 1.3918 m  
 
Therefore, TDH = 32 + 141.2 + 1.3918 = 174.5918 m 
 
*Above values determined based on the following: 
 

Friction Loss Formula Hazen-Williams 

Friction Factor 135 

Pipe Internal Diameter 60mm 

Flow 0.5 l/s 
 
Pump Selection 
 
Based on the product’s reliability, serviceability and availability of spare parts, it is recommended that a 
Grundfos submersible borehole pump be installed (or similar approved). 
 
Pump performance curves below indicate that a SP 3A-39 pump will be sufficient to pump water to the 
proposed elevated water tank at the museum. 
 

 
Figure 2.1 – Pump Performance Curve 

 
At a flow rate of 0.5 l/s the selected pump is able to produce a lift of 215m which is more than the required 
lift of 174.6m. Inversely, at a pump head of 174.6m the pump will produce a flow of 0.86 l/s which is very 
close to the nominal duty point of the pump, i.e. 180.2m head at a flow of 0.82 l/s as indicated in the 
following pump performance curve (figure 2.2). During the aforementioned pump scenario, the pump will 
operate at optimum efficiency.  
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Figure 2.2. – Nominal Duty Point Performance Curve 

 
 
Pump Control Philosophy  

a) The borehole pump shall be controlled in accordance with the water level of the elevated water 

tank which is situated at the museum.   Signals for automatic control will be provided via a cable 

by means of a new ultrasonic level sensor that is to be installed in the existing elevated tank. 

b) A piezometer will be installed at the borehole and will be set up to the respective pre-determined 

levels to suit the characteristics of the borehole and to protect the borehole from being over-

pumped and subsequently damaging the aquifer.  

c) A signal indicating that water is required at the existing elevated water tank shall be relayed to the 

new borehole pump station via the new telemetry system.  The pump shall be started and stopped 

by means of an integrated signal taking the following into consideration:   

i. The level signal received from the ultrasonic level sensor in the existing elevated tank, to which 

it shall be pumping, that shall ensure that this elevated tank can accept water; 

ii. The ultra-sonic level control system shall be backed-up by a set of float switches to provide the 

necessary HIGH/FULL and LOW/Empty alarms. 

iii. The status of the borehole in terms of water levels measured by the piezometers installed in 

the borehole.   

d) The borehole pump station must be equipped with a programmable logic controller (PLC) to control 

the extraction of groundwater and to allow for proper monitoring. The PLC must be programmed 

to not exceed the safe sustainable yield (daily average) of the borehole as determined by the 

geohydrologist. Ideally the equipment must be programmed to pump at predetermined intervals 

over a 24 hour period. This will allow the water table to recover faster after each pump cycle.  
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e) Considering that the pump motor is smaller than 4kW it is not necessary to install a variable speed 

drive (VSD) or Soft Starter as this is normally required for larger pump setups to minimise start-up 

torque which places strain on the borehole equipment. 

f) Groundwater monitoring is of critical importance and it must be noted that the borehole yield can 

vary depending on the seasons. Different areas have diverse rainfall patterns which will affect the 

aquifer recharge rate. It is recommended that for the first year the borehole data be evaluated every 

season to make adjustments if it is required.  

2.1.7.3  Air Valve Analysis 

An Air Valve analysis was completed using the Vent-O-Mat software package, and the profile plots are 

illustrated below.  In total, four (4) combination air valves must be installed on the rising main in order to 

release air and to provide vacuum relief.  An isolating valve and non-return valve will be installed at a 

pipe chainage of 750m.  An air-valve will be installed upstream and downstream of the isolating valve 

and non-return valve, after the pump and at the elevated water tank.  The air valve specifications and 

profile plots are provided below: 

 

 

 

 

 
FIGURE 2-3: Air Valve Analysis – Profile Plot 1 
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FIGURE 2-3: Air Valve Analysis – Profile Plot 2 

 

Accumulated 

Length From 

Borehole 

Air Valve Valve Class Model Number 

0m RBX Double Acting Air Valve 16 bar 025RBX161 

700m RBX Double Acting Air Valve 16 bar 025RBX161 

750m RBX Double Acting Air Valve 16 bar 025RBX161 

1601m RBX Double Acting Air Valve 16 bar 025RBXbv16 
 

TABLE 2.6: Air Valve Specification 

 

2.1.8 Internal Potable Water Reticulation 

A new 25mm Ø HDPE PE 100, PN10 pipe will be connected to the existing 63mm Ø internal reticulation 

pipeline in order to supply the new gate house.  The calculated minimum and maximum residual pressure 

for a flow of 0.2 l/s within the internal network is 10.77m and 13.27m respectively.   

 
 
 
 
 
 
 



BVI Consulting Engineers  Page 16 

9 October 2018 

2.1.9 Fire Water Reticulation 

 
A new 63mm Ø HDPE PE 100, PN10 fire ring main will be constructed in order to act as a dedicated fire 

main and will only supply the fire hose reels.  The design analysis allowed for three hose reels with a flow 

of 0.5 l/s each.  The minimum residual pressure at a hose reel will be 0.7 bar (calculated to be 10m) and 

the maximum velocity within the fire ring main would be less than the allowable 3m/s (calculated to be 

0.66m/s).                         

2.1.10 Pressure Analysis 

The rising main, internal water reticulation and fire ring main was analysed using EPANET.  The EPANET 

models illustrates the calculated pressures and velocities in relevant indicative colours as per the provided 

legend (attached in Appendix D).   

 

 

Table 2.7 provides a summary of the minimum and maximum pressures in the water pipe networks.   

 

Network 

Min. Static 

Pressure 

Max. Static 

Pressure 

Min. Residual 

Pressure 

Max. Residual 

Pressure 

Fire Reticulation 10.74m 15.81m 10.03m 14.9m 

Internal Potable Water 10.8m 13.3m 10.77m 13.27m 

Rising Main 

0m              

(Tank Inlet) 

141.2m             

(At Borehole GL)     

 
TABLE 2.7: SYSTEM PRESSURES 

 

 
The static pressures were used to determine the required pressure class of the pipeline as illustrated in 
table 2.8 below.  A summary of the pipe class per section of pipeline is provided in the table below: 
 

Chainage From Chainage To 

Nominal 

Diameter 

Max. Static 

Pressure (m) 

Safety 

Factor 

Operating 

Head x SF (m) Pipe Class 

0 251 75mm 141.2 1.15 162.38 PN20 

251 581 75mm 129.2 1.15 148.58 PN16 

581 913 75mm 104.2 1.15 119.83 PN12 

913 1084 75mm 63.2 1.15 72.68 PN9 

1084 1601 75mm 51.2 1.15 58.88 PN6 
 

TABLE 2.8: PIPE CLASSES 

 

The effect of water hammer has been considered while selecting the above pipe classes. The pressure 

rise has a negligible effect on the class of pipes due to the hydraulic characteristics of this relatively small 

pipe.    
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2.2 Sewer reticulation 

2.2.1 Status Quo 

The museum has a water borne sewer system which is supplied by the existing borehole.  The diameter 

of the existing internal sewer reticulation is 150mm and conveys sewer to an existing Lilliput system.  A 

grease trap is situated in the courtyard at the kitchen and is in a poor condition.  The Lilliput system is 

situated approximately 100 meters away from the nearest building in a South Western direction.  The 

treated effluent is pumped from the Lilliput system to the existing 12.5kl concrete ground reservoir.  The 

treated effluent is then used for irrigation purposes.  The condition of the existing pipelines is in a fair 

condition, although the existing Lilliput system is in a poor condition and would not be able to accommodate 

the expected sewer flow volumes.        

2.2.2 Sewer Reticulation 

The existing 150mm Ø sewer reticulation pipeline is in a fair condition and no problems have been reported 

by the museum’s maintenance and operation manager.  The damaged sewer manhole covers will be 

replaced.  The existing sewer reticulation will be pressure jet cleaned.  

 

A new 160mm Ø uPVC class34 solid wall sewer pipeline will connect the existing sewer reticulation to the 

new septic tank and oxidation ponds.  The minimum and maximum flow velocity within any section of 

pipeline will be 0.7 m/s and 2.2m/s respectively.  A manhole will be constructed at the tie in point.  A section 

of the existing 63mm Ø effluent rising main will be decommissioned and re-routed around the oxidation 

ponds as well as the existing pump station.  In normal operation, the rising main will convey effluent to the 

new 11 kl fire and irrigation elevated tank.  The re-routed rising main will be connected to a section of the 

existing rising main leading to the ground effluent reservoir in order to bypass the elevated tank if required.  

 

2.2.3 Sewer Flow     

There is a high degree of variability as it is a museum and the factors to consider are: 

 

• Flows; 

• Loading; 

• Weekend conditions; 

• Average daily volume of effluent produced is low; 

• The Peak volume can be high; 

• Most of the effluent would be generated between 08:00 am and 16:00 pm.    

 

The sewer flow was calculated from population figures received from the museum and is illustrated in table 

2.9: 
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TABLE 2.9: Maximum Sewer Flow  

 

The calculated sewer flow for the Nelson Mandela Museum is 17 kl/d (includes 15% infiltration), which 

confirms that the existing Lilliput treatment facility with a treatment capacity of 5-10 kl/d, is undersized.   

 

The peak flow was calculated to be 1 l/s (Peak factor of 5.3).  The existing 63mm Ø sewer pumping main 

and the 160mm Ø uPVC gravity mains will be able to accommodate the calculated flows.     

 

 
TABLE 2.10: SEWER FLOW CALCULATIONS 

  

Qunu No.

Design Value (As per 

"Guidelines for the Design 

of Civil Services for 

Prisons")

Ave Daily 

Sewer Flow
Units

Administration 23 66.5 l/p/d 1 530 l per day

Kitchen and Dining 24 81 l/p/d 1 944 l per day

Laundry 24 14.3 l/pr/d 343 l per day

Visiting 300 19 l/visitor/d 5 700 l per day

Residential Housing 0 900 l/u/d 0 l per day

Single Quarters 5 360 l/u/d 1800 l per day

Vocational 24 70l/p/day 1680 l per day

Canteen 280 57/10m2/d 1 596 l per day

Sub-total A: 14 593 l per day

Maintenance 1 1.35% of sub total A 197 l per day

Sub-total: 14 790 l per day

15 % Addition 1 15% of sub total B 2 218 l per day

17 008 l per day

0.20 l/s

17.01 kl/d

0.709 kl/hour

   Sewer Flow

Total:
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2.2.4 Sewerage Treatment  

The existing Lilliput treatment plant was installed in 2004 and the approximate design capacity of the plant 

is 5 to 10 m3 per day.  The JoJo tanks within the Lilliput system have been severely damaged by the UV 

rays and currently spilled effluent discharges to a nearby river.  The existing Lilliput treatment facility should 

be refurbished in order to reduce the impacts on the surrounding environment.  The high variability of the 

flow and the uncertainty of the actual organic load to the plant indicates that the Lilliput system is not a 

preferred option for this site.   

2.2.4.1 FOG Removal  

The existing grease trap will be replaced with a Rofo GT 700 (or similar approved) grease trap in order to 

intercept fat, oil and grease drained into the sewer system by the kitchen during food preparation 

processes.   

2.2.4.2 Septic Tank  

The sewerage will be pre-treated by a septic tank to promote sludge management, reduce odours and to 

obtain a better quality effluent after the entire treatment process.  The septic tank is an anaerobic system 

and will separate the solids from the liquids and the deposits will be broken down by microbes.  The treated 

sewerage effluent will be discharged from the septic tank to the oxidation ponds for further treatment of 

the effluent.   

 

Septic tanks are designed to receive a sewerage volume of at least three times the daily flow, thus the 

required volume of the proposed septic tank would then be 51m3.  The capacity of the septic tank should 

be sufficient to provide for the storage of sludge and scum between desludging.   

 

Based on a sewerage inflow of 17 m3 per day, a retention period of 48 hours, and annual sludge removal, 

the theoretical volume of the tank should be 53m3: 

 

*V = P (Q + 0.1 x √S) 

 

• V = volume in m3 excluding freeboard;  

• Q = flow per capita per day in m3 ((17008 / 352)/1000) = 0.048 m3 

• S = years between desludging; and  

• P = contributing population 

 

V = 352 (0.048 + (0.1 x √1)) 

 

V ≈ 53m3 

 

*(CSIR Publication K86-1985 “A Guide to the Use of Septic Tank Systems in South Africa”) 

 

As the treatment process will consist of a combined system (septic tank and oxidation ponds), the septic 

tank will be designed to receive a sewerage flow of at least two times the daily flow (2 x 17kl = 34kl).   The 

septic tank will consist of a modular 39.5 kl (available size from supplier) tank with a retention period of 30 

hours.  The septic tank installation will include five intermediate tank sections and two domed end pieces.    

Sewerage from the existing septic tank at the Information Centre could be obtained and conveyed to the 

new septic tank by means of a sewage suction tanker in order to accelerate the digestive process within 

the new septic tank.         
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The sludge build up within the tanks should be removed every five years, although annual inspections 

should be performed to ensure that the system is working properly.  Sludge removal should not occur 

within three months in order to ensure adequate digestion and the prevention of flies and unwanted smells.   

Each intermediate tank and domed end pieces within the septic tank installation will be accessible by 

means of a HDPE manhole shaft.  A mobile pump system will be required to pump the sludge from the 

modular septic tanks to the sludge bed.  The sludge will be dewatered in a sludge drying bed.  The required 

area of the bed is 50m2 (0.15m2 per capita) and the depth of sludge applied will not be more than 150mm.          

2.2.4.3 Oxidation Ponds 

A Sanitation Treatment presentation, dated 5 May 2015, was presented to the client in order to provide a 

summary of an investigation on the existing Lilliput treatment facility and on other practical treatment 

options which could replace the existing treatment facility.  The options which were considered are: 

 

• Connection to a future municipal sewer; 

• Conservancy tank; 

• Septic tank; 

• Oxidation ponds (Includes pre-treatment by means of a septic tank); 

• Hybrid Biological Treatment System (Lilliput); and 

• Extended Aeration Activated Sludge Units. 

 

The preferred option is oxidation ponds as it represents the best technical solution.  The oxidation pond 

would consist of: 

 

• A screening chamber on the main outfall sewer (in the form of a septic tank); 

• Primary oxidation pond (facultative pond) to aerobically treat the effluent from the site and to buffer 

flow variability; 

• Secondary oxidation ponds (4) to polish the effluent; 

• Existing pump sump to be re-used; and  

• Abandon the existing Lilliput system. 

 

The facultative oxidation ponds will be designed to treat the septic tank effluent (primary treatment).  The 

surface water is aerobic and promotes algae growth, while anaerobic conditions prevail at the bottom to 

promote sludge breakup.  The facultative oxidation pond system will consist of five ponds which will be 

positioned in series.  The organic load (COD) could be taken as 650mg/l and as the sewerage will be pre-

treated by the septic tank, the organic load could be reduced by approximately 40 - 60%.  A reduction 

factor of 40% was taken for the theoretical sizing calculation of the primary pond, thus the estimated 

organic load is 390mg/l.  The treated effluent should have a COD of less than 75mg/l.  The overall detention 

time of the ponds was taken as 50 days of the average daily sewerage flow.  The detention time for the 

1.5m deep facultative primary pond is 25 days.  The sizing of the secondary oxidation ponds are based on 

detention times.  The first of the secondary ponds will have a detention time of 10 days, while the remaining 

three ponds will have a detention time of 5 days each.   

 

The pond lining will consist of a single layer of Bidum U24 geotechnical fabric (To protect the HDPE lining 

from puncturing) and a 1.5mm HDPE dam lining.  Additionally, the sides of the ponds will be lined with 

concrete.   

 

The design guidelines used are: CSIR K69 - Pond Systems for the Purification and Disposal of Domestic 

Wastewater from Small Communities: Use, Design, Operation and Maintenance and PW2011/1 Small 

Waste Water Treatment Works (DPW Guideline).     
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2.2.5 Irrigation Standards 

The treated effluent will be pumped to a new 11kl elevated galvanised steel tank and will supply the fire 

ring main by gravity.  The overflow of the tank will be drained to the existing 12.5 kl ground reservoir to be 

used for irrigation purposes.  The treated effluent will be used for the irrigation of crops for human 

consumption which are not eaten raw.  The treated effluent should contain less than 1000 E.coli/100ml.   

 

The effluent should be tested at regular intervals.  The expected effluent quality is provided below: 

 

     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

TABLE 2.11: EFFLUENT PERFORMANCE SCHEDULEFOR PONDS 

2.3 Internal Access Roads 

2.3.1 Status Quo 

 
The museum is accessed through a 600m long tarred road which leads to the museum parking lot.  The 

surfaced access road is in a good condition.  The parking area is paved with interlocking concrete paving 

blocks.  Minor repairs will be required on some sections.  Dirt tracks have been created around the western 

side of the museum by delivery vehicles delivering goods to the restaurant and dining area.  These dirt 

tracks are inaccessible during wet weather conditions.   

2.3.2 Description of Scope 

A new 3m wide, 80mm interlocking concrete block paved road will be constructed on the western side of 

the complex.  The horizontal and vertical alignment would follow the existing alignment of the dirt track as 

far as is possible.  The total length of the road will be 250m and could be classified as a lightly trafficked 

road.  The expected traffic will consist of passenger vehicles and light delivery vehicles, although busses 

might make use of the proposed road during sporting events or school outings.  An alternative option 

includes a 3m wide gravel road leading to the oxidation ponds as well as the existing pump station, which 

will mainly be used for operation and maintenance purposes.     

 

 

Effluent Composition

Stabilization ponds

Colour, taste and odour Not objectionable

PH 7.0 - 10.5

Temperature Max °C 30

Disolved Oxygen, % sat. min 75

Faecal Coliform bacteria (Max)
1000/100ml (97 % probability)

BOD5 16

BOD5 on filtered sample 12

COD (Total) 150

COD (Soluble) 120

OA (Total) 20

OA (Soluble) 15

Ammonia Nitrogen 10

Parameter                           

(mg/l except where otherwise 

stated)

CSIR K69 - Pond Systems for the Purification and Disposal of Domestic 

Wastewater from Small Communities: Use, Design, Operation and 

Maintenance 

Treated Effluent Composition
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2.3.3 Road Design 

2.3.3.1 Design Guidelines 

 
The following design guidelines were used: 

• TRH 4: Structural Design of Flexible Pavements for Interurban and Rural Roads. 

• TRH17: Geometric Design of Rural Roads 

• South African Pavement Engineering Manual (SAPEM) 

2.3.3.2 Design Speed 

 

After assessing the existing road and comparing the values of the design items (e.g. K-values, curve 

lengths etc.) to the TRH17: Geometric Design of Rural Roads, it was concluded that the current design 

speed of the road shall be 40 km/h.  

2.3.3.3 Road Category 

The road can be described as very lightly trafficked with very little heavy vehicles and will only be used by 

the museum staff as well as for deliveries to the museum’s kitchen.  A description of the road is provided 

below:   

• Road Category       = D 

• Analysis period        = 20 years 

• Structural Design Period       = 10 years 

• Pavement Class       = ES0.03 

• Pavement Design Bearing Capacity (million 80kN axles/lane) = 0.01 to 0.03 

• Approximate vehicles per lane per day    = 10 - 20 

2.3.3.4 Cross Sectional Detail 

A cross section of the road is illustrated on drawing number 32181_104_01 and consist of a 3m wide block 

paved surfaced road.  The road cross fall is 2% with the natural slope and figure 1 sunken kerbs will be 

constructed along the edges of the road.     

2.3.3.5 Sub Grade Analysis 

This section will discuss the suitability of the in-situ material for the pavement structure as well as the 

corrective measures.    The in-situ material consists mainly of G10 material and the CBR at 93% obtained 

from the Geotechnical Laboratory data was used for the in-situ CBR classification.  The in-situ CBR is less 

than 3% and the subgrade has a CBR classification for structural design of SG4.  The material described 

above falls within the material depth of the road and special measures by means of cement stabilisation 

will be implemented.    

2.3.3.6 Pavement Structure Selection 

The pavement structure was selected by means of the catalogue design method as described by the 
TRH 4.  The criteria used for the selection of the pavement structure were as follows: 
 

• Climate: Moderate 

• Cemented Base 

• Road Category: D 

• Class: ES0.03 - 0.01 to 0.03 
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The road surfacing will consist of 80mm thick block pavers and the pavement structure obtained from the 
TRH 4 catalogue is as follows: 
 
 
 

 

 

 

                                                         Figure 2.4: Initial Selected Structure  
 

The museums operation and maintenance staff noted that the number of parking bays at the museum is 

insufficient during major events.  The intended use of the road will be for delivery purposes, although the 

traffic volume might increase as a result of vehicles seeking parking during major events or to park their 

vehicles closer to the dining and kitchen area.  With the above in mind, the following pavement composition 

is considered below the 80mm and 20mm paving and sand layer respectively (C4 and G7 layerworks 

thickness adjusted to 150mm): 

 
 
 

 

 

                                                         Figure 2.5: Final Selected Structure  

2.4 Stormwater 

2.4.1 Status Quo 

Stormwater drains from the building downpipes, over pavements to catch pits, where after it is conveyed 

to a pond by means of 300mm Ø concrete pipes.  The pond is situated on the southern side of the property.  

The stormwater system is in a fairly good condition.  Some of the downpipes discharges at an incorrect 

angle.  It is evident that the stormwater flowing over the existing pavement has promoted algae growth 

which creates a slippery surface.   

2.4.2 Proposed Stormwater Augmentation 

The algae will be cleaned off and the downpipe shoes will be correctly aligned.  The damaged stormwater 

manhole covers will be replaced and the entire stormwater reticulation will be pressure jet cleaned.  New 

concrete v-drains will be constructed to convey stormwater runoff from the existing channels across the 

new road.  A stomwater earth berm will be constructed around the Eastern side of the oxidation ponds to 

prevent the ingress of stormwater runoff into the ponds.  Excess cut material from the ponds will be used 

for the construction of the earth berms.            

2.5 Rainwater Harvesting 

The installation of rainwater tanks will benefit consumers particularly in times of drought. The tanks will 

connect to the existing downpipes and each tank will have a capacity of 2 500 litres.  Rainwater tanks will 

also encourage gardening and small food gardens. Rainwater harvesting includes the supply of the tank 

and the construction of the base or plinth for the tank.  The outlet must have a tap and sufficient space 

below the tap outlet for a bucket to be placed. This is achieved by either having sufficient height of the 

base or by constructing a sump.  A concrete apron below the tap will prevent erosion in this area should 

the tap be left open.     

C4 Stabilised 

G7 

G9 

125mm 

150mm 

G10 

125mm 

C4 Stabilised 

G7 150mm 

150mm      R&R IN-SITU 

150mm 
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2.6 Perimeter Fence     

The existing razor wire perimeter fence surrounding the Nelson Mandela Museum is in a poor state and 

does not provide secure protection.  The supporting layerworks have been eroded away underneath the 

perimeter fence at some sections, leaving gaps big enough for livestock and thieves to enter onto the 

premises.  

 

The entire perimeter fence will be replaced with a 2.1m high Clearvu fence and a drop fence is required to 

cover the openings created by erosion.  The oxidation ponds as well as the elevated tanks will be 

surrounded by new 1.8m high welded mesh fencing.          

 

The fencing around the sewage treatment works is in a fairly good condition, however some sections are 

damaged and should be repaired.  It is proposed to construct a new 1.8m high welded mesh fencing fence 

around the proposed oxidation ponds for safety measures.     

 

The fencing around the two combo courts is in a fairly good condition.  

2.7 Combo Courts 

2.7.1 Status Quo 

There are two combo courts at the museum.  The first court is used for basketball, volley ball and hockey.  

The second court is used for tennis and netball.  The existing surfacing of both courts consist of asphalt 

which is covered with a green acrylic layer.  The surfacing has started to crack at some areas and 

vegetation is growing within the cracks.  The paint markings have faded.  The fencing around both courts 

are in a good condition. 

2.7.2 Repair Work 

The existing acrylic layer will be chipped off and all vegetation will be removed at both courts.  The 

damaged sections will be saw-cut and completely removed.  The base material will be cement stabilised 

(4%), a prime coat using MC 30 will be applied and an asphalt layer (6mm stone mix) will be reinstated at 

all the repair sections.  A 2mm thick bituminous slurry will be laid over the entire area of both courts.  A 

2mm layer of barramastic compound will be applied and two layers of modified rubber cement will cover 

the entire area of both courts.  .      

3. CONSTRUCTION SPECIFICATION 

SANS 1200 will be used as Construction Standard Specification. 

4. GEOTECHNICAL 

A Geotechnical laboratory was appointed to investigate and report on the local geological conditions.   

 

The deliverables from the Geotechnical Laboratory was: 

• Soil Profile; 

• Water table level; 

• Indicator; 

• CBR;  

• Bearing Capacity; 

• TRH classification; 

• Atterberg Limits; and 

• Percolation tests.     
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The road indicator tests indicated that the material generally did not conform to the minimum 

requirements for road building material.  The material will not be suitable for use as backfill to the 

structures or any pavement or formation material required for the access road or parking areas.  

Material required during construction will have to be imported from commercial sources.  The 

estimated safe bearing capacity was obtained from a depth of 500mm.  Excavation was done by hand 

and excavations for the foundations can be classified as being soft. 

 

Five percolation tests were performed on site.  The measured percolation generally varied between 

30mm/h and 50mm/h.  This area would not be suitable for septic tanks.  

 

The Geotechnical Report is attached as Appendix A.    

5. ENVIRONMENTAL     

The Screening Assessment determined the full range of legislative, regulatory and policy requirements 

applicable to the proposed development.  Potential fatal flaws associated with the proposed 

development was identified.   

 

With reference to the attached Environmental Screening Report (Attached as Appendix C), the 

proposed development triggers the need for Environmental Authorisation and a Water Use 

Authorisation.  The above mentioned processes is in progress.  The following specialist assessments 

are recommended in order to provide input into the authorisation processes: 

 

• Watercourse delineation and functionality assessment; and 

• Aquatic Risk Assessment. 

 

The Application for Environmental Authorisation will include the following activities: 

• Basic Assessment Process 

− Timeframe is 90 days (Could be reduced); 

− Initial Public Participation Process; 

− Specialist Studies; 

− Draft Basic Assessment Report; 

− Preparation and submission of the “Application for Authorisation Form”;  

− After all the relevant documentation was submitted to the Competent Authority, the 

Competent Authority will have 107 days in order to review the project documents and 

to provide a decision on the Environmental Authorisation.   

− The Water Use Authorisation will run concurrently with the Environmental Authorisation 

process.    

 

6. DESIGN STANDARDS 

All design calculations are based on the following documents: 

 

•    Department of Public Works: Standard Specification for Domestic and Fire Water Storage and 

fire Water Supply for Public buildings (May 2004);  

 

•    Guidelines for Human Settlement Planning and Design and Department of Public Works: 

Guidelines for the design of Civil Services for Prisons (March 2004). 
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7. RECOMMENDATION AND CONCLUSION 

The existing sewer treatment plant at the Museum is not operational and it is unlikely that repairs to 

the unit will result in a system able to treat the highly variable flows from the facility.  Electricity outages 

also render the system dysfunctional for long periods and the untreated sewerage is discharged to 

the surrounding area as the existing plant tanks are damaged.  The combination of the proposed 

septic tank and oxidation ponds would provide a long term sustainable solution as there is little power 

requirements and limited operator intervention is required.          

 

During rainy conditions, the museum staff are unable to access the kitchen as the existing dirt track 

becomes flooded.  The proposed 3m wide block paved road will provide an adequate support structure 

for delivery vehicles as well as the museum’s staff.   

 

The museum does not have access to a reliable water source as the existing borehole has insufficient 

supply yield.  A newly drilled borehole and rising main will provide a sufficient yield to the museum via 

the new reservoir system.  The proposed raised storage will also provide potable water as well as fire 

water to the facility in times of water shortages or power outages.           

 

We are of the opinion that the proposed augmentation and additions to the existing infrastructure are 

the most viable options available in providing the project with engineering solutions as per the Project 

Scope of Works.   
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APPENDIX A: GEOTECHNICAL REPORT 
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APPENDIX B: GROUNDWATER DEVELOPMENT 

REPORT 
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APPENDIX C: ENVIRONMENTAL SCREENING 

REPORT 
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APPENDIX D: EPANET NETWORK MODELING 
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APPENDIX E: DRAWINGS 
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1. Scope of works 

The scope of works as directed by the Client at the briefing meeting is for the 

complete electrical conditional assessment of all buildings on site, including 

generator set and external lighting fixtures.  

Assessment includes detailing of status of power and lighting fixtures, lightning 

protection installations, area and perimeter lighting. Design of a suitable UPS 

system for computers and other sensitive equipment as per discretion of the user 

client has been allowed for. 

The scope also includes an investigation to ascertain whether the electrical kiosks, 

distribution boards and switchgear comply with regulations. 

The various components of the electrical installation are broken down below for 

ease of reading for the various stakeholders. 

2. Site Description 

 
President Nelson Mandela Museum in Qunu consists of a number of buildings to allow 
for a unique tourist experience. These structures include, Indoor sports facilities, office 
spaces, restaurant and dining areas, conference facilities, accommodation units, 
ablutions facilities and exhibition halls.  
 

 Ablutions Facilities – [Blocks A, N] – Ablutions facilities for patrons and tourists 

 Sports Hall –[Block B] 
 Dining Hall – [Block C] 

 Double Storey & Single Storey Units – [Blocks D & E] 

 Resource & Conference Centre – [Block F] 

 Offices – [Block G] 
 Restaurant – [Block H] 

 Exhibition Hall – [Block K] 

 Community Hall – [Block L] 

 Multimedia and Manufacture – [Block M] 
 Caretakers House – [Block P] 

 Information Centre 

 Guard House 
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3. Incoming power supply 

Existing Installation  

The existing supply enters the site via an underground conductor, feeding a 315kVA 

three phase Eskom mini-sub KNRN008, which powers the complex. An enclosure 

houses the mini-sub, change-over switch as well as the Main LV panel, labelled 

Kiosk 4. This is situated behind the Resource/Conference centre, Block F. Based 

on loading calculations as outlined in Annexure D, the current supply of 315kVA is 

adequate to supply the complex, and upgrading the supply is unnecessary.  

A metering point is on the LV section, situated in Kiosk 4/Main LV Panel, next to 

the mini substation. It is complete with 10VA Accuracy Class 0.5 CT for revenue 

metering. Attempts to procure Electrical power billing information for the institution 

have not been successful. It is therefore presumed the applicable tariff offered by 

Eskom is the miniflex which is a time of use (TOU) tariff for urban customers with an 

NMD from 25kVA up to 5MVA. This tariff has three time-of-use periods namely 

peak, standard and off-peak, active energy charge and an R/kVA/month network 

access charge. 

From the above mentioned metering kiosk, cables are run to various DBs via a 
variety of 110Ø, 75Ø and 50Ø sleeves complete with suitably sized manholes to 
cater for the minimum bending radius of the cables placed outside each building. 

Loading requirements have been performed for each DB, and used to determine 

and ascertain the sufficiency of current supply.  

The load calculation is attached, as well as corresponding volt-drop calculations for 

each DB. 

The voltage drop calculations for the various cables will be calculated based on the 
following formula; 
 

Volt Drop per amp per metre = mV/A/m 

A specialist is to be utilised to perform tracing of cables in order to verify electrical 

services throughout the site. 

 Borehole Pump supply point 

The facility will contain a borehole pump that is to be used to ensure adequate 

supply of water for the facility, for various uses. The borehole is situated 

approximately 1600m from the site.  

 

A separate supply point has been applied for to the supply authority, Eskom. The 

borehole pump is a three phase pump. The supply line will be implemented as a 

Self-Build Line. A 25kVA 3 phase transformer is provided for at the borehole 

pump point, as per electrical survey. Annexure H shows the details of this 

application, and subsequent Electrification Design Drawings. 
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The borehole pump will be powered via an MV line, taking off of structure number 

KNRN010-5 on the Qunu Paynes Farm 1 22kv overhead line. 

4. General electrical installation 

 

4.1 Distribution Boards / Kiosks 

The main distribution board is situated in the outdoor kiosk. This board is fed 

directly from the metering point.  

The sub distribution boards are placed strategically in various buildings and work in 

areas as shown on the electrical plans, catering for equipment relevant to those 

rooms/working areas.  

A set of single line diagrams for each DB are attached to this document, as well as 

an SLD diagram detailing how each DB is connected. This is depicted in the 

drawing number series EE10688-3XXE. 

The distribution boards will be upgraded or serviced as directed by the Engineer 

and specified in the drawings. Based on information received on site, the existing 

200kVA generator currently backs up the entire complex; all distribution boards are 

to have the faceplate painted red, as indicated on the SLD drawings. DBs will 

therefore need to be suitably tested and commissioned, with a new CoC provided. 

DBs are to be properly labelled, with all existing labelling made to comply with 

SANS requirements. Legend card contains information on source DB, as well as all 

outgoing circuits. The labelling shall comply with SANS 10142-1, Amendment 8: 

March 2012.  

DBs are to be fitted with a label indicating the position of the earthing terminal, as 

required by SANS 10142-1, Amendment 8. 

4.1.1 Manufacture/Multimedia Centre – DB SM1 
 

A section of this building has been earmarked for use as a laundry room 
and will be housing laundry equipment which requires three phase supply. 
Drawing number EE10688-210E/1.DB SM1 will therefore be upgraded to 
cater for the three phase supply required. DB SM1 is currently fed from 
DB2, via a 16mm2 3C PVC cable, where the third cable is used as earth.  
 
The following is a schedule of new laundry equipment that is to be added to 
the repurposed laundry room.  
 
Table 4.1.1 – Additional Laundry Equipment Schedule 
 

Item 
No. 

Description & 
Model Number Quantity 

Rated 
Power 

Voltag
e and 
Phase 

Total 
Amperag
e 
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1 

Speed Queen 
Model 
SCL40KNVP EL 2 17200 

380V, 3 
Phase 61.49 

2 

Speed Queen 
Model ST030OPT 
EL 2 21.19 

380V, 3 
Phase 75.75 

3 
Sewoong Model 
PEN520 2 1800 

220V, 1 
Phase 16.36 

4 
Ingersol Rand 
AC200 1 3000 

220V, 1 
Phase 13.64 

5 
Forenta 
Pneumatic Press 1 5350 

220V, 1 
Phase 24.32 

  Total    27350   *161.56 
 
*Calculation assumes a power factor of 0.85, and the total reflects the 
maximum current per phase, assuming a balanced load. 
 
It is recommended that a 70mm2 4C PVC cable with a 35mm2 bare copper 
earth wire be used to supply power to the laundry room. 
 

Calculations: 
 
Fault level calculations have been calculated using the following formulae: 
 

p.u. source 
impedance 

 

p.u. transformer 
impedance 

 

p.u. cable 
impedance 

 

Fault Level 

 

Fault Current  

 
 
  

For each DB, all switchgear that has a fault current rating that is below the 
calculated fault current rating for the relevant DB will be replaced with 
equivalent switchgear with the correct fault current rating.  
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4.1.2 Sports Hall – DB SH 
 

New mechanical air conditioning system has been proposed for the Sports 
Hall, replacing the existing wall mounted split units currently installed. A VRV 
system has been introduced, which draws 11.2kW three phase power, with 
six (6) split units installed in the Sports Hall.  
 
The proposed SLD layout is as per drawing number EE10688-312E. 
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4.2  Schedule of Distribution Boards 

 
Annexure D – Loading Calculations shows a listing of DBs as well as their 
corresponding fault currents and electrical loading. 
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4.3 Socket Outlets 

Existing Installation 

Drawing series EE10688-2XXE shows socket outlets in different buildings, and the 

scope of work regarding each building. Socket outlets in the buildings are in a fairly 

good condition, with notable exceptions being the caretaker’s residence and 
guardhouse. Drawings EE10688-213E and EE10688-214E detail this respectively. 

Sockets outlets are to be replaced or serviced in each building as detailed in the 

corresponding drawing, drawing series EE10688-2XXE. Where socket outlets are to 

be replaced, the replacement socket outlets are to adhere to SANS 164-1 and 

SANS 164-2, and as specified in the corresponding drawing.  

Socket outlets are to be properly labelled, as per SANS 10142-1 to clearly denote 

the circuit number as well as the DB that they are fed from.  

Courtyard Plugs 

Existing socket outlets in the courtyard are in a state of disrepair with broken covers 

and rusting metal components. Section 3.10 General Site of the attached Photo 

Report shows the state of the sockets. These socket outlets will be replaced by IP 

65 rated socket outlets. 

 
New Installations  

 

Guard House 

The guardhouse has been renovated, and is being expanded as per client’s 
request. New power skirting will be installed in the Guardhouse where each 

workstation will be provided with two normal outlets for general equipment and two 

dedicated socket outlets for computers, printers et cetera. In addition, each 

workstation will have an RJ11 & RJ45 outlet for telephone and data respectively. All 

these outlets will be mounted on a galvanised, powder coated steel power skirting. 

Socket outlets installed in the Guardhouse will observe SANS 164, furthermore all 

socket outlets are to be properly labelled, as per SANS 10142-1 to clearly denote 

the circuit number as well as the DB that they are fed from. 

Laundry room 

The re-purposed laundry room will have four (4) new three phase power sockets 

installed in order to supply new laundry equipment as described Table 4.2.1 above. 
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4.3.1 Schedule of New Power Points 
 

BOARD POWER 
POINT 

TYPE SIZE OF CABLES, CONDUIT AND 
WIRING 

LOAD 
(WATTS) 

DB-SM1 PP1 3- phase 10mm2 4C PVC + 6mm2 Earth wire, 
50mm dia. sleeve 

17200 

DB-SM1 PP2 3- phase 10mm2 4C PVC + 6mm2 Earth wire, 
50mm dia. sleeve 

17200 

DB-SM1 PP3 3- phase 10mm2 4C PVC + 6mm2 Earth wire, 
50mm dia. sleeve 

21190 

DB-SM1 PP4 3- phase 10mm2 4C PVC + 6mm2 Earth wire, 
50mm dia. sleeve 

21190 

 

4.4 Light fittings 

 
Most light fittings are either non-functional or have missing components such as 
diffusers. Fluorescent type luminaires are used extensively on the site. As per DPW 
energy saving initiatives, LED type luminaires are used to replace existing 
luminaires. LED fixtures allow for reduced lighting power consumption. 
 

Existing Light fitting Proposed Replacement Light Fitting 

2x 58 W 5 ft T8 / T5 fluorescent light 37W LED Luminaire 

2 x 18W Bulkhead luminaire 15W LED bulkhead 

2 X 58W T5 open channel 
fluorescent luminaire with wire guard 

2 X 58W T5 open channel fluorescent 
luminaire  

9W CFL  5.7W LED Lamp 

2 x 18 W flood light 2 x 9 W LED retrofit lamps 

1 x 58W fluorescent with diffuser 25W LED  

2 x 58W surface mounted IP 65 
Weatherproof luminaire 

40W LED luminaire, corrosion resistant, 
IP65 

Bollards 29W LED Bollards, IP66 

100W Metal Halide (MH) floodlight 30W LED Flood light 

 
 
 For offices and the corridors, 37W LED luminaires will be used. Occupancy 

sensors will be installed in all office areas to ensure efficient use of luminaires. 

This is in keeping with DPW energy saving initiatives. 

 For external lighting, LED 55W post top luminaires will be used mounted on a 

3.1m GRP poles  

 For security lighting - 144W LED Floodlights are to be used. 

 For perimeter lighting, Beka Zela LED lights (Up to 55W) and the Beka 

LEDlume mini will be used. 

The scope of works regarding fixtures in each building/facility is detailed in the 

corresponding drawing. Suitable replacement fixtures are as per Annexure A, 

Schedule of Light Fittings. 
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4.4.1 Occupancy Sensors 
 

Existing Installation 

There are currently no occupancy sensors installed on the facility.  

Proposed Installation 

In keeping with DPW energy saving initiatives, occupancy sensors shall be 

installed in all buildings, as detailed in the drawings provided.  

Lighting load shall be powered by motion sensor via mechanical switch, i.e., 

operator should be able to control whether the occupancy sensor is used or 

not depending on the particular situation, for instance if there is adequate 

natural lighting. Should movement be detected, the occupancy sensor power 

controller shall be energised with 230V which will carry out the following 

functions: 

• Mechanical switch will have potential to turn on lighting load when 

switched on in the relevant room. 

• Lighting load will only turn on once the switch is turned on. 

  A drawing for a typical occupancy sensor is attached.  
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4.5 Lighting levels 

The lighting design will be done according to SABS0114 with latest amendments. 

The following are the lighting levels that will be used for the various areas.  

Work Area Lux Levels 

Boardroom 500 
Seating 200 
Entrance and reception areas 200 
Offices 400 
Conference Rooms 300 
Toilets and passages 180 
Laundry 150 
Kitchen area 150 
Exhibition halls 100 
Sewing/Cutting area 300 

 
Dialux simulation package will be used to calculate the lighting levels to ensure that 
the above mentioned standard is adhered to.   

 

 4.6 Conduit wiring system 

Galvanised steel conduit will be used throughout where rewiring is necessary, and 

made to terminate in steel boxes. A three tier power skirting will be used in various 

office spaces throughout the premises. Galvanised steel conduits are used for office 

areas where applicable. 

A four tier cable trunking will be used in corridors, housing different services. 

Conduits feeding various electrical services, i.e. power, lighting, will tap-off from the 

trunking to the appropriate services. 

Socket outlets to be serviced are indicated on the relevant power layout drawings. 

Socket outlets to be replaced shall adhere to SANS 164. 
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5. Lightning protection system 

 
Existing Installation 
 
There is currently no existing lightning protection system on site. 
 
Proposed Installation 

A specialist shall be utilised to determine a suitable lightning protection system, and 

allow an informed course of action regarding installing a compliant and adequate 

system for all buildings within the scope. 

The lightning protection system will be done according to SABS0313 with latest 

amendments used in conjunction with SANS62305. 

The distribution boards will be provided with the necessary lightning protection 

surge arresters. Where existing distribution boards are serviced, they will be 

retrofitted with the appropriate combination of surge protection devices to ensure 

adequate protection.  

On the main board a combination class 1 & 2 arrester will be installed. This has the 

advantage of overcoming the problem of coordinating class 1 & class 2 surge 

arresters (10-15m of cabling required between units for de-coupling, also class 1 

arresters cannot on their own clamp the voltage to a low enough level to protect 

sensitive electronics. Thus, these must always be used in conjunction with class 2 

arresters). On the sub boards class 2 arresters will be installed.  

For the external lightning protection system, a risk analysis will be done by a 

specialist, in terms of SANS 62305-2, taking into account amongst other things, the 

expected annual frequency of direct lightning flashes to the structure, average 

annual ground flash density, in lightning flashes per square kilometre per year et 

cetera and based on the risk analysis, suitably sized air-termination, down 

conductors and earth-termination system will be used so as to effectively conduct 

and disperse the lightning current to earth. 

A risk analysis report compiled by a suitable specialist will be submitted to the 

client. 
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6. Earthing system 

The system will be earthed according to the various applicable earthing standards 

for an LV 400V system. Among these standards is the national department of public 

works standard, SABS0142 for wiring of low-voltage premises and SABS0292 for 

earthing of low-voltage distribution systems.  

The current earthing cables utilised do not adhere to the norms. It is proposed that 

the following cable routes have the earthing cable upgraded in order to be a 

minimum of half the size of the cable in question.  

Table 6.1 – Earthing Cable Schedule 

CABLE 
NO. 

FROM TO SIZE AND TYPE 
CURRENT 
EARTH 
INSTALLED 

PROPOSED 
EARTH SIZE 

1 
MINISUB 
LV PANEL 

DB1 
70mm² 4C PVCA CABLE & 
16mm² EARTH WIRE 16mm² BCEW 

35mm² EARTH 
WIRE 

2 
MINISUB 
LV PANEL 

DB2 
95mm² 4C PVCA CABLE & 
16mm² EARTH WIRE 4mm² BCEW 

50mm² EARTH 
WIRE 

3 
MINISUB 
LV PANEL 

DB RC 
16mm² 4C PVCA CABLE & 
4mm² EARTH WIRE 4mm² BCEW 

10mm² EARTH 
WIRE 

4 
MINISUB 
LV PANEL 

DB R 
50mm² 4C PVCA CABLE & 
16mm² EARTH WIRE 16mm² BCEW 

25mm² EARTH 
WIRE 

5 
DB1 DB DA 

35mm² 4C PVCA CABLE & 
6mm² EARTH WIRE 6mm² BCEW 

25mm² EARTH 
WIRE 

6 
DB2 DB ES 

16mm² 4C PVCA CABLE & 
6mm² EARTH WIRE 6mm² BCEW 

10mm² EARTH 
WIRE 

7 
DB2 

DB 
SEWER 

25mm² 4C PVCA CABLE & 
6mm² EARTH WIRE 6mm² BCEW 

16mm² EARTH 
WIRE 

*8 
DB1 DB SH 

*25mm² 3C PVCA CABLE  N/A 
16mm² EARTH 
WIRE 

 
 
*The existing 25mm² 3C PVC cable is to be upgraded to a 25mm² 4-Core cable to supply 
three phase air conditioning equipment. 
  



14 | P a g e  
Electrical Design Report 

7. Stand-by power requirements 

Existing Generator 

Year of Manufacture MARCH 2008 
Alternator Meccalte Alternator ECO38_2SN/4  
Engine CREAZZO VINCENZA ITALIA  
Running Hours To Be Confirmed  
Estimated useful life remaining 
(Alternator)* 

2 

Estimated useful life remaining 
( Engine)* 

10 

Last Service  To Be Confirmed  
Type of Controller ComAp InteliLite AMF 125  
Change Over  To be Confirmed  
Comments  Not Serviced Regularly , in state of disuse 

A 200kVA containerised, concrete plinth mounted generator set currently exists and 

is used to back up the entire facility. Allowance for its servicing has been made in 

the bill as well as ensuring that full functionality is restored.   

A 6kVA UPS will be used on site for sensitive equipment and workstations in the 

Office block, Block G. Annexure D details loading in some typical DBs.  

 

(* Values are based on a 20 year lifespan for the engine and a 12 year 

lifespan for the alternator) 
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8.  Telephone and data wiring 

Telephone and data do not form part of the core scope, hence data connections will 

only be for the UPS data connectivity. 

All the necessary conduit, and draw wire for telephone and data will be provided. 

For the telephone system 25 diameter conduits will be provided where applicable. 

Also trunking in the ceiling void will be provided which will act as the backbone for 

the system and the various outlets will tap-off from this backbone.  

RJ11 & RJ45 outlets will be allowed for in the power skirting as well, including the 

necessary draw wire as mentioned above.  

  
The SITA is responsible for the installation of telecommunications equipment which 
includes equipment in the server as well as telephone equipment in the main office 
areas.  
 

9. Security system & CCTV 

The facility is equipped with a system that allows Closed Circuit TV monitoring. The 
existing system is in a state of disuse, with the components used having last been 
used in June of 2010.  
 
Furthermore, the client has requested that we implement a completely new system 
that uses current standards in CCTV technology, and most importantly mirrors the 
CCTV system installed at the Bhunga Building in Mthatha, a facility under the care 
of the client.  
 
This was done to reduce maintenance costs on the CCTV system, while allowing 
inter-changeability of spare equipment and gear.  
 
Several IP based cameras shall be installed, with a CCTV control room provided for 
in Block M. There will be monitoring capability at the Office Block to selected 
personnel, in addition to the dedicated CCTV Control Centre 
 
The CCTV control room shall have a dedicated UPS for sensitive equipment and 
recording gear. A suitably sized UPS shall be used. 

10.  Guard House & Electric Gate 

 
The client has instituted some changes to the guard house layout, by increasing its 
footprint, as well as ensuring motorised remote controlled gate operation. 
 
The electrical plan shows the new layout for the guardhouse. A complete re-wiring of 
the guard house will be performed, as per the new layout, and as such, the DB will 
be serviced and reused, with the appropriate additional circuit breakers added. 
Drawing number EE10688-323E shows the SLD layout for the Guard House. 
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The main entrance has an electric gate, with two D10 gate motors installed on either 
side of the gate. This installation was carried out during a separate project for the 
museum. 

11. Access Control 

N/A 
 
 

12. Reference list 

 Protection against lightning - Physical damage to structures and life hazard. 
SANS10313  

 The wiring of premises Part 1: Low-voltage installations. SANS10142 

 Earthing of low voltage distribution systems. SABS0292 

 Interior lighting Part 1: Artificial lighting of interiors. SANS10114 
 National Department of Public Works  

 

 

13. CONCLUSION 

 
The proposed electrical repair plan has been designed to achieve a 20 year lifespan, as 

well as reduce maintenance costs to the client as far as possible. Great coordination is 

required amongst the various disciplines, including the Client and user department in order 

to ensure that the project is designed to everyone’s satisfaction.  
  

Regards, 

 

Kudzai Gregory Mavhunga, (B.Eng.) 

 

For and on Behalf:  

Carifro Consulting Engineers 
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ANNEXURE A – Proposed Light Fittings Schedule 
 
Note: All luminaires to be energy efficient and shall employ the latest energy efficiency technology 
available.   
 
Type A: 37W LED lamp surface mount luminaire.  High colour rendering index CRI > 80 

Colour temperature 4000K .  Small colour tolerance - MacAdam 3  Tridonic LED 
module and driver, Ambient temperature: -25…+45°C ,  Rolled mild steel body with 
a white epoxy powder coated finish,  Snap-on injection moulded plastic end-caps, 
Frosted prismatic diffuser, Individual mounting and continuous row mounting. 

  
Type B: 17.5W LED round bulkhead luminaire with compartment ingress protection of IP65. 

LM6 marine grade aluminium, Opal polycarbonate diffuser, 316 stainless steel 
screws with heli-coils. Chemically treated and epoxy powder coated control gear 
and LED lamp. Surge arrester for LED lamp. For exterior lighting bulkhead with 
black aluminium ring frame will be used.  

 
Type C: 2 x 58W T5 fluorescent light, with wire guard attachment option. Rolled mild steel 

body with a white epoxy powder coated finish, operating voltage 230V AC, lighting 
lumen 4450lm. Lighting colours natural white, colour temperatures 4000k-4500k. 

 
Type D: 5.7W E14 470lm Cool White 4000K R50 LED Lamp. 

Type E:  40W LED luminaire, Robust corrosion-resistant housing and diffuser, Stainless steel 
latches, External mounting facility, Hinged prismatic diffuser for ease of lamp 
replacement, Ingress protection – IP 65, Supplied with complete mounting kit and 
glands, Suitable for suspension or surface mounting, Highly efficient LED, 4000k-
4500k. 

Type F1: 30W LED flood light, LM 6 die cast aluminium, 4000K colour temperature anodised 
aluminium reflector system. 4mm tempered glass diffuser. Operating voltage 230V 
AC, IP65 ingress protection rating. 

 
Type F2: 30W LED flood light, LM 6 die cast aluminium, 4000K colour temperature anodised 

aluminium reflector system. 4mm tempered glass diffuser. Operating voltage 230V 
AC, IP65 ingress protection rating. 

 
Type G  25W LED luminaire, Small colour tolerance - MacAdam 3, Tridonic LED module and 

driver, Rolled mild steel body with a white epoxy powder coated finish  with Semi-
transparent PMMA diffuser  and Polycarbonate end-caps . Colour temperature 
4000K. 230V AC operating voltage.  

 
Type N  14W decorative bulkhead luminaire with metal body, plastic clips amd white frosted 

glass shade. IP 65 rated, with E27 lamp base type. 
 
Type V 40W LED Vapour proof light fitting, CRI > 80, IP 65 rated, self-extinguishing 

polycarbonate body, UV Stabilised diffuser with photo engraved interior and smooth 
outer surface. Anti-tamper polycarbonate snaplock latches, complete with mounting 
accessories. 

 
Type T1: 20W LED , White die cast  aluminium andpolycarbonate track light, full arm and 

head rotation, including electronic driver, 220-240 V AC operation, 4000K Color 
temperature 

 
Type T2: 20W LED , White die cast  aluminium andpolycarbonate track light, full arm and 

head rotation, including electronic driver, 220-240 V AC operation, 4000K Color 
temperature 

 
Type Q: 29W LED bollard luminaire, IP66 ingress protection rated bollard, three marine 

grade high-pressure die-cast aluminium castings, with a high temperature, non-
discolouring clear impact resistant acrylic, suitable for operation 198V-277V 50Hz 
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single phase system. Internal wiring is Teflon® coated with protective sleeving to 
prevent damage by possible abrasion. Clear diffuser version consists of a bead 
blasted aluminium louvre system, 4100lm output with colour temperature 4000K, CRI 
> 80).  

 
Type R:  Post top light fitting, LED 55W, Neutral white, 4000K. high-pressure die-cast marine 

grade aluminium base and gear plate, a top cover made of Acrylonitrile Styrene 
Acrylate (ASA) and a high-impact acrylic protector for durability and weather 
resistance. Luminaire is sealed to IP 66, with electronic temperature monitoring to 
prevent overheating of LEDs and power supply, positioned directly next to LEDs. 
Total length of mounting pole shall 3.6m, mounting height of 3m and buried depth of 
0.6m. Operating voltage 230V, 50Hz, single phase. 
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ANNEXURE B – LIST OF DRAWINGS SUBMITTED 
 
ELECTRICAL INSTALLATION 
 

EE10688/100E CABLE ROUTES 

EE10688/101E CABLE SLEEVES 

EE10688/102E PROPOSED CCTV LAYOUT 

EE10688/201E BLOCK C - DINING HALL-LIGHTS&POWER 

EE10688/202E BLOCK D - DOUBLE STOREY-LIGHTS&POWER 

EE10688/203E BLOCK E - SINGLE STOREY-LIGHTS&POWER 

EE10688/204E BLOCK F - RESOURCE&CONF LIGHTS&POWER  

EE10688/205E BLOCK G - OFFICE -LIGHTS&POWER 

EE10688/206E/1 BLOCK H – RESTAURANT –POWER LAYOUT 

EE10688/206E/2  BLOCK H – RESTAURANT – LIGHTING LAYOUT 

EE10688/207E  BLOCK K - EXHIBITION HALL – LIGHTING & POWER 

EE10688/208E  BLOCK L - COMMUNITY HALL – LIGHTING & POWER 

EE10688/209E  BLOCK M – MULTIMEDIA LIGHTING & POWER 

EE10688/210E BLOCK M – MANUFACTURE 2 LIGHTING & POWER 

EE10688/211E BLOCK N - ABLUTIONS LIGHTING & POWER 

EE10688/212E BLOCK A - ABLUTIONS LIGHTING & POWER 

EE10688/213E BLOCK P - CARETAKERS-LIGHTS 

EE10688/214E BLOCK P - GUARDHOUSE- POWER 

EE10688/215E INFORMATION CENTRE-LIGHTING & POWER 

EE10688/216E SPORTHALL - LIGHTING 

EE10688/217E SPORTHALL - POWER 

EE10688/300E MAIN DB1 

EE10688/301E DB-S&M1 

EE10688/302E DB-CH 

EE10688/303E DB-ES 

EE10688/304E DB-A 

EE10688/305E DB-S&M2 

EE10688/306E DB-DU1 

EE10688/307E DB-DU2 

EE10688/308E DB-DU3 

EE10688/309E DB-SSU1 

EE10688/310E DB-SSU2 

EE10688/311E DB-SSU3 

EE10688/312E DB-SH 

EE10688/313E DB-DA 

EE10688/314E MAIN LV PANEL 

EE10688/315E DB-O 

EE10688/316E DB-R 

EE10688/317E DB-INFO CENTRE 

EE10688/318E DB-TOILET 

EE10688/319E DB-CR 
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EE10688/320E DB-2 

EE10688/321E DB-RC 

EE10688/322E GUARDHOUSE DB 

EE10688/323E GENERATOR LAYOUT 

EE10688/324E SLD OVERALL LAYOUT 

EE10688/500E Occupancy Sensor Diagram 
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ANNEXURE C – COST ESTIMATE  
 
 

(SEE ATTACHED DOCUMENT) 
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ANNEXURE D – LOADING CALCULATIONS  
 
 

DB LOADING AND FAULT CURRENT SUMMARY 

BOARDS TYPE PANEL 
FAULT  CURRENT  
(kA) 

TOTAL 
ESTIMATED LOAD 
(W) 

MAIN LV 
PANEL 

Floor Standing with door 
Essential & Normal 
Supply  

13.800 257088.52 

DB1 
Surface Mounted, with 
door 

Essential & Normal 
Supply  

8.050 90007.75 

DB2 Semi flush, with door 
Essential & Normal 
Supply  

10.925 114218.56 

DB RC Semi flush, with door 
Essential & Normal 
Supply  

1.840 15263.64 

DB O Semi flush, with door 
Essential & Normal 
Supply  

1.840 3073.92 

DB R Semi flush, with door 
Essential & Normal 
Supply  

5.750 33415.16 

DB SH Semi flush, with door 
Essential & Normal 
Supply  

2.875 14670.12 

DB DA Semi flush, with door 
Essential & Normal 
Supply  

4.025 42295.59 

DB 
DSU1 

Semi flush, with door 
Essential & Normal 
Supply  

1.840 5073.56 

DB 
DSU2 

Semi flush, with door 
Essential & Normal 
Supply  

1.840 4789.31 

DB 
DSU3 

Semi flush, with door 
Essential & Normal 
Supply  

1.840 5073.56 

DB 
SSU1 

Semi flush, with door 
Essential & Normal 
Supply  

1.150 5201.87 

DB 
SSU2 

Semi flush, with door 
Essential & Normal 
Supply  

1.840 5201.87 

DB 
SSU3 

Semi flush, with door 
Essential & Normal 
Supply  

1.840 5201.87 

DB ES Semi flush, with door 
Essential & Normal 
Supply  

1.840 1502.10 

DB CH Semi flush, with door 
Essential & Normal 
Supply  

1.150 952.47 

DB S& 
M1 

Semi flush, with door 
Essential & Normal 
Supply  

1.840 92782.72 

DB S& 
M2 

Semi flush, with door 
Essential & Normal 
Supply  

2.875 2298.78 

DB A Semi flush, with door 
Essential & Normal 
Supply  

1.840 2611.04 

DB CR Semi flush, with door 
Essential & Normal 
Supply  

2.875 8933.62 

 

 
Note:   (1) All equipment is backed up by the generator therefore the essential supply busbar will of 

the same size as the normal supply busbar. 
(2)The total estimated load in each distribution board includes all sub distribution boards fed 
from that particular distribution board 
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ANNEXURE E – LIGHTING LUX LEVEL CALCULATIONS  
 
 

(SEE ATTACHED DOCUMENT) 
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ANNEXURE F – SCHEDULE OF CABLES 
 
 

SCHEDULE OF CABLES 
CABLE 

NO. 
FROM TO SIZE AND TYPE 

1 
MINISUB LV 

PANEL 
DB1 70mm² 4C PVCA CABLE & 35mm² EARTH WIRE 

2 
MINISUB LV 

PANEL 
DB2 95mm² 4C PVCA CABLE & 50mm² EARTH WIRE 

3 
MINISUB LV 

PANEL 
DB RC 16mm² 4C PVCA CABLE & 10mm² EARTH WIRE 

4 
MINISUB LV 

PANEL 
DB R 50mm² 4C PVCA CABLE & 25mm² EARTH WIRE 

5 
MINISUB LV 

PANEL 
DB O 16mm² 3C PVCA CABLE  

6 DB1 DB SH 
 25mm² 4C PVCA CABLE & 16mm² EARTH 

WIRE 

7 DB1 DB DA 35mm² 4C PVCA CABLE & 25mm² EARTH WIRE 

8 DB1 DB DSU1 16mm² 3C PVCA CABLE 

9 DB1 DB DSU2 16mm² 3C PVCA CABLE 

10 DB1 DB DSU3 16mm² 3C PVCA CABLE 

11 DB1 DB SSU1 10mm² 3C PVCA CABLE  

12 DB1 DB SSU2 16mm² 3C PVCA CABLE 

13 DB1 DB SSU3 16mm² 3C PVCA CABLE 

14 DB2 DB ES 16mm² 4C PVCA CABLE & 10mm² EARTH WIRE 

15 DB2 DB CH 10mm² 3C PVCA CABLE  

16 DB2 DB CR 25mm² 3C PVCA CABLE  

17 DB2 DB A 16mm² 3C PVCA CABLE  

18 DB2 DB SM1 70mm² 4C PVCA CABLE & 35mm² EARTH WIRE 

19 DB2 DB SM2 25mm² 3C PVCA CABLE  

20 DB2 DB CH 10mm² 3C PVCA CABLE  

21 DB2 
PUMP 

HOUSE 
25mm² 4C PVCA CABLE  & 16mm²  BCEW 
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ANNEXURE G – VOLT DROP CALCULATIONS 
 

 

 

(SEE ATTACHED DOCUMENT) 
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ANNEXURE H – ESKOM BOREHOLE PUMP SUPPLY POINT (SELF BUILD) 
 

 
 
 
 
Eskom Application: 1431 – Nelson Mandela Museum – Qunu  
Date of application(s): 24-05-2018. 

Project Name:  Nelson Mandela Museum Qunu 
Condition Based Maintenance 

Implementing Agent:  DPW 
Erf No:     NMM, Qunu 
Supply point GPS co-ordinates 31°46'22.69"S, 28°36'8.19"E 
 
Brief 
An additional supply for a Self-build Eskom line. Three phase conventional supply. 
Drawings Attached below. 
 
 
Summary: 

Reference Number: Scope of Works 

No. : 241008945 
 

- Installation for a 25kVA conventional supply for the 
borehole pump and pump house. 

  

 
 
See attached drawings:  KNRN040 - Sheet 1 of 2 and KNRN040 - Sheet 2 of 2  


