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1. BACKGROUND 

1.1 Company and plant profile 

Spunchem is a leading manufacturer of specialised non-woven fabrics that was established in 1995 as the 

first spunbond plant in South Africa. Spunchem’s success in using spunbond as the base of its technical 

products resulted in them investing in laminating equipment to ensure their long-term performance. The 

Durban based manufacturing facility employs approximately 250 staff and has a total annual production 

capacity over of 150 000 000 m2. The core products that the company manufactures include: 

• Laminated and coated products 

• Spunsulation and energy buster 

• Industrial fabrics  

• Client specific fabrics (incl. fire retardant, UV resistant, colour coding, lamination) 

• Horticultural fabrics e.g. agriculture weed barriers 

 

1.2 Nature of challenges 

Spunchem approached the National Cleaner Production Centre South Africa (NCPC-SA) to assess the 

power quality problems they were experiencing with the supply from their municipality. Following initial 

discussions with the NCPC-SA, and upon gaining a better understanding of the Centre’s offerings; Spunchem 

requested that the NCPC-SA to expand the power quality assessment scope to include energy efficiency 

and optimisation. 

 

2. OVERVIEW OF IMPLEMENTATION 

2.1 Steps taken and interventions 

An energy assessment was conducted at the facility. The assessment included the analysis of historical 

energy consumption data and trends, it also established an energy baseline, identified energy drivers, 

significant energy users (SEUs), as well as energy saving opportunities, and concluded by providing 

recommendations for improvement. A multi-variant regression analysis of historical electricity consumption 

data confirmed that there were several variables within the process that drive electricity consumption. A 
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power quality assessment was also conducted to record and analyse the data that would allow the 

identification of specific problems to the power quality, specifically harmonics, and provide recommendations 

thereof. 

Energy saving recommendations were made following the identification of SEUs in the facility. The company 

implemented the following interventions: 

• Retrofitted energy efficient lighting 

• Improved the cooling tower performance 

• Improved chiller performance 

• Optimised compressed air operation 

• Installed of high-efficiency motors 
 

Other benefits gained from the training and the awareness raising interventions include the assistance 

received when reviewing the set points and operational control parameters programmed on SEUs. These 

resulted in behavioural change, related savings, and the overall reduction of energy usage. 

The procurement policy was also revised to include energy efficiency as a criterion when purchasing new 

plant equipment. Introducing of life cycle costing as an investment decision-making tool for new equipment 

capital expenditures has also been incorporated into the procurement process.  

 

2.2 IEE capacity building programme  

 

An in plant-training and energy awareness-raising session focussing on the findings of the assessment was 

held with key Spunchem personnel in attendance, including the engineering manager, electrical foreman, 

and mechanical foreman. A spin-off from conducting the energy assessment at the facility has been an 

increased awareness within the plant and the administrative areas. The culture within Spunchem has been 

transformed with the plants management and staff making more energy conscious decisions to ensure 

sustainability within their competitive market.  

 

3. KEY ACHIEVEMENTS 

Implementation period January 2015 – December 2015 

Total number of project(s) 6 

Monetary savings in ZAR  R572 910 pa 

Energy savings in kWh  761 585 

Total investment made ZAR R405 000 pa 

Payback time period in years 1.5  

GHG emission reduction (ton CO2e)1 728.8  

 

  

 

 
1 SA Grid kWh to CO2 Conversion Factor set at 0.957 as per the ‘Journal of Energy in South Africa’ – Vol 22 No 4; November 2011. 
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4. HIGHLIGHTS OF ESO INTERVENTIONS    

Table 4.1 Summary of interventions implemented between January and December 2015:  

Intervention 
Investment 

(ZAR) 
Savings 
(ZAR/yr) 

Payback 
(Yrs) 

Energy 
saving 

(kWh/annum) 

GHG emission 
reduction 

(t CO2e/annum) 

Perimeter lighting improvements 40 000 5 913 6.7 7 884 7 

Improve cooling tower 
Performance 

75 000 49 140 1.5 65 520 59 

Improve chiller 
performance 

None 122 850 Immediate 163 800 147 

Improve chilled water return 
system performance 

None 121 275 Immediate 161 700 146 

Operate compressed air 
optimally 

20 000 64 650 0.3 86 200 78 

Improve factory air 
performance 

50 000 122 850 0.4 163 800 147 

High efficiency motors 120 000 42 574 2.82  56 765 51 

Behaviour change through training and 
implementation of SOPS 

100 000 41 937 2.38 55 916 50 

Total 405 000 571 189 1.41  761 585 685 

 

 

System Intervention 

Capital 

cost  

(ZAR) 

Energy 

saving 

(kWh/an

num) 

Energy 

saving 

(ZAR/an

num) 

Payback 
period 
(years) 

CO2e 
emission 
reduction 
(t/annum) 

1. Lighting 
 

2. Replaced high intensity discharge (HID) 
lights for security and perimeter lighting 
with energy efficient light-emitting diode 
(LED) equivalent: 

• Replaced 5x400 W, metal halide 
flood lights with 5x200-220 W LED. 

• Replaced 5x400 W, high pressure 
sodium flood lights with 5x200-220 
W LED 

2. Installed day-night sensors on security and 
perimeter lighting. 

40 000 7 884 5 913 6.8 7 

2, Cooling 

towers 

Improved cooling tower performance 

• Tower four fan motor was repaired. 
Fan blade angles were adjusted 
accordingly.  

• During shutdown, cleaning of coils 
was undertaken. 

• Installed a strainer and a dosing 
system to reduce fouling within the 
cooling tower sump.  

75 000 65 520 49 140 1.5 62 
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System Intervention 

Capital 

cost  

(ZAR) 

Energy 

saving 

(kWh/an

num) 

Energy 

saving 

(ZAR/an

num) 

Payback 
period 
(years) 

CO2e 
emission 
reduction 
(t/annum) 

3a. Chillers 

Improved chiller performance 
The chiller system was found to be operating 
at a load factor of 0.54 with all three chillers 
operational and flow control largely 
dependent on throttled valves. Changed the 
operating parameters such that chiller two 
could be shut down completely, whilst chiller 
one operates at full capacity (to cater for the 
base load) with chiller three acting as a swing. 
 
A 5% improvement on chiller load was 
achieved resulting in a removal of 19 kW from 
the site’s power demand. 

None 163 800 122 850 Immediate 157 

3b. Chillers 

Improved chilled water return system 
performance 
Cooling water supply pressure and circulation 
rate was improved (this improved cooling 
water flow-rate). An overall drop of 2 °C of 
cooling water entering the chillers was 
achieved, equating to a 4% reduction in 
energy usage. As a rule of thumb, every 1 °C 
decrease in the cooling water supply 
temperature to the chiller units will lower their 
average power consumption by 
approximately 2%. 

None 161 700 121 275 Immediate 155 

 
4.Compress
or 

Compressed air optimisation 
1. Audible air leaks that were identified during 
the assessment were repaired during a 
shutdown.  
 
2. The compressor control was changed from 
modulating to load/unload. Modulating control 
is where the air compressor runs at a high 
load factor to maintain a consistent pressure. 
Since there is a fluctuating load due to the 
varying air user requirements, it was found to 
be energy efficient to operate the air 
compressors on an on-load/off-load principle.  

 
3. Generation pressure of the ML55 
compressors (compressor one and two) was 
reduced from 7.5 barg to 7 barg. This equated 
to an energy saving of approximately 2%. 

20 000 86 200 64 650 0.3 82 

5. HVAC/ 
process 
cooling 

Improved factory air performance  
Factory air is pulled through the web forming 
belt by a 250 kW blower operating on variable 
speed drive (VSD). This air exchanges heat 
with chilled water and is supplied to the factory 
through large ducts. Factory air performance 
was improved by: 

• Operating the web forming belt at the 
highest practical pressure to reduce 
air re-circulation. 

• Minimising air-intake from outside on 
line two. 

50 000 163 800 122 850 0.4 157 
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System Intervention 

Capital 

cost  

(ZAR) 

Energy 

saving 

(kWh/an

num) 

Energy 

saving 

(ZAR/an

num) 

Payback 
period 
(years) 

CO2e 
emission 
reduction 
(t/annum) 

• Repaired the instrumentation on the 
system to allow proper monitoring 
and operation. 

• New roller shutter doors were 
installed to minimise losses through 
open doors. 

• Maintenance - fouling on air/chilled 
water exchangers were cleaned. 
This reduced the pressure drop over 
the filters. 

6. Motors 

  
Several standard efficiency type motors that 
had burnt out were replaced with high 
efficiency motors instead of having them 
rewound.  

 
 
 

120 000 

 
 
 

56 765 

 
 
 

42 574 

 
 
 

2.8 

 
 
 

54 

7. Non-
specific 

 
Behaviour change through training, 
awareness raising and implementation of 
SOP’s 

 
100 000 

 
55 916 

 
41 937 

 
2.4  
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Total 405 000 761 585 571 189 1.4 728 

 

Although some options, such as improving lighting and high efficiency motors, have longer payback periods, 

they still can yield attractive returns. It is important to look at implementation options collectively to allow 

short-term payback options to offset some of the investment cost for longer payback options. 

 

 

5. 5. LESSONS LEARNED      

• Management commitment and involvement is vital for project success.  

 

• You cannot manage what you cannot measure: No specific targets or energy performance 

indicators were in place for energy consumption. The energy assessment highlighted the need to 

measure energy usage in order to manage it. This resulted in decommissioned electrical meters 

reconditioned to working order. This not only allowed continuous monitoring to take place but also 

assisted with the post implementation measurement and verification (M&V) aspects of the project.  

 

• Roles and responsibilities of key personnel: It is critical to identify the right people and make them 

accountable for tracking energy performance. Without this, there is no incentive for any individual to 

do so. This could be achieved by including energy performance with the key performance indicators 

of the organisation and selected employees. 

 

• Cluster energy efficiency implementation solutions: With the company requiring a three to four-

year payback period, it became imperative to consider implementation interventions as package 

solutions. Despite the high efficiency motor and lighting interventions having payback periods of 6.7 
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and 4 years respectively, which would have been discounted in isolation, when clustered with other 

solution interventions, the payback still remained attractive at less than 1.5 years. It is therefore 

important to look at implementation options collectively to allow short-term payback options to offset 

some of the investment cost for longer payback options. 

 

6. LOOKING AHEAD 

Having previously explored the potential of renewable energy in the form of solar PV through a feasibility 

study, Spunchem decided not to pursue it, based on their three to four-year payback criteria. It was advised 

by the engineering manager that with newly planned expansions to the plant, the opportunity and potential 

benefits would be revisited.  

Mr A Honey, Spunchem’s Engineering Manager, was “pleased with the savings that were achieved thus far.” 

He acknowledged that, “There are still opportunities that exist within his plant which Spunchem will investigate 

in the upcoming.”  

 


