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1. BACKGROUND 

 

1.1 Company profile 

Narrowtex is a manufacturer and exporter of Woven Polyester Strapping, Container Lashing, 

Conduit Pulling Tape, Seatbelt Webbings and Curtain Tapes. The product range also includes a 

wide range of webbings used in various industrial applications.  Narrowtex is a fully integrated 

company with processes that include warping, weaving, knitting, dyeing, finishing, make-up and 

packaging. 

Physical Address:   Loskop Road, Estcourt, KZN 

Phone:    +27 (0) 36 352 3108 

Trading Since (year):  1969 

No. of Full time Employees:  119 (Male 67, Female 52) 

 

mailto:productionmanager@narrowtex.co.za
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1.2 Plant profile 

Located in Estcourt, KZN, the Narrowtex production facility has been in existence since 1969.  The 

construction is typical light industrial accommodation of the era, comprising sloping inverted box-

rib (IBR) roofing and clay brick walls in most areas. The facility is equipped with a wide range of 

narrow fabric weaving machines to service its main customer groups. From an energy consumption 

perspective, the most influential processes on site are: 

1. Sizing (drying); 

2. Dyeing and dye range drying; 

3. Heat setting 

All of the facility’s manufacturing processes use electricity directly as their energy source, and there 

is no direct consumption of fossil fuels on the site.  A general energy assessment was conducted at 

the facility in early 2019.  

 

1.3 Nature of the challenges 

The company was primarily looking to mitigate the impact of rising energy costs by implementing 

energy efficiency. However, they were also seeking to make the facility as efficient as possible 

before sizing a Solar PV plant. Other challenges on site included the lack of energy accountability 

(by departments and personnel due to lack of awareness) and having no scientific basis for setting 

annual energy reduction targets. This was compounded by metering inconsistencies and the site’s 

ability to effectively manage energy and identify the most promising areas for energy 

improvements. 

 

1.4 IEE capacity building programme  

Narrowtex participated in the IEE’s capacity building programme. The end-user (advanced) Energy 

Management System (EnMS) course was attended by their Production Manager. Some of the key 

outtakes included:  

• An enhanced awareness of the importance of energy measurement, monitoring and 

targeting in an industrial environment; 

• An understanding of the driving factors that could be influencing energy consumption in 

each of the areas; 

• Learning how to establish critical energy performance indicators within each 

department; 

• Improved operational control and behavior change amongst those that influence 

energy consumption, and 

• A greater understanding of “the business case for energy efficiency” especially to the 

management team. 
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2. SUMMARY OF KEY ACHIEVEMENTS  

A general energy assessment was undertaken at the facility between February and March 2019. 

The key objectives of the assessment were: 

i.) To assist the company to quantify the consumption of electricity on site and identify 

significant energy users (SEUs).  

ii.) To identify energy performance improvement opportunities and give a detailed and 

costed roadmap of recommendations for energy optimisation.  

 

The 12 months preceding the assessment (March 2018- February 2019) was used as the baseline 

period, during which Narrowtex consumed some 2 114MWh active electrical energy. 

 

Subsequent to the assessment, a total of 8 projects were implemented. 

Implementation period:   May 2019 – March 2020 

Total number of projects:   8 

Reporting Period:    March 2019- August 2020 (18 months) 

Monetary savings:    R187 593 

Energy savings:    157 732 kWh 

Total investment:    R80 000 

Overall % savings:    5.6% 

Savings from zero-cost interventions: Could not be quantified separately 

GHG emissions reductions:   164 tCO2e 

 

The roll-out of energy savings projects at the plant is illustrated in the timeline shown in  

Figure 1.  

The opportunities shown in green are those that were identified during the assessment and for which 

potential energy savings were quantified. The opportunities shown in blue are those additional 

projects which were subsequently identified by the site’s own energy team for implementation. It is 

important to note that the retrofit of LED lighting started before the NCPC assessment and is an 

initiative that started before the assessment and is still ongoing. The reporting period therefore 

accounts for this. At the time of writing this case study, the LED retrofit project was approximately 

46% complete. 
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Figure 1 Narrowtex Projects Completion Timeline 

 

3. IMPLEMENTATION CHALLENGES  

Whilst most of the opportunities were relatively non-disruptive in terms of implementation, the 

following challenges were encountered during the roll-out programme as a whole: 

1. Customer specifications and concerns related to product quality and consistency prevented 

the implementation of a particular recommendation that had to do with dewatering of the 

product before it enters the drying phase; 

2. Energy sub-metering for SEUs- Although the level of electricity sub-metering at the site is 

good, the process of data analysis has not been without some issues. A number of data snags 

and gaps were identified during the early stages of the assessment and were remedied 

before the conclusion of the report. Automatic data capture and downloading for the site’s 

main check meter continues to present a challenge due to the limited availability of 

specialist technical support in the region. Narrowtex is hopeful that a solution will be 

implemented prior to the end of 2020; 

3. Disruption due to the Covid-19 pandemic- Like most companies in manufacturing, Narrowtex 

has felt the economic impact of the Covid-19 pandemic and the imposed lockdown. Whilst 

not directly impinging upon the implementation of opportunities reported here, it has had 

an effect upon the energy consumption patterns and production output of the plant, 

especially during the months of April, May and June 2020. The necessary adjustments were 

made to the baseline for these months. 
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4. HIGHLIGHTS OF ESO INTERVENTIONS   

4.1 Interventions implemented 

4.1.1 Dryer Standing Losses 

A standing load of between 7-8kW was noted on Dryer 2 during the assessment. This was 

investigated and found to be accountable to a faulty heater-element and lack of cooling 

fan control. These items were attended to and the standing loss has been eliminated.  

4.1.2 Geyser Timers 

Electromechanical timers were applied to domestic hot water geysers to eliminate 

unnecessary losses during periods of non-use such as weekends and holidays. 

4.1.3 Locker-room Motion Sensors 

Motion sensors were installed in locker-rooms to control lighting based on occupancy. This 

eliminated unnecessary energy wastage due to lighting remaining on when locker-rooms 

were unoccupied. 

4.1.4 Insulation of Shrink-wrap Machine 

The shrink-wrap machine in the Finishing Department was found to have degraded thermal 

insulation which was leading to excessive energy losses and a high external (skin) 

temperature. Insulation was replaced and repacked, resulting in energy savings and a safer 

working environment due to reduced burn risk.  The warm-up time of the shrink-wrap 

machine has also been reduced by 15 minutes through this intervention. 

4.1.5 Food-warmer timer control 

An electromechanical timer was installed for the food-warmer to eliminate any electricity 

being wasted.  

4.1.6 Drum-end insulation of Sizing Machines 

The main source of standing losses on the sizing drums was found to be radiative loss through 

the uninsulated end-sections, which were at a temperature of between 70oC and 80oC. 

Thermal insulation was implemented on all drying cylinders (see Figure 2). Not only has this 

resulted in energy savings within the Finishing Department, but the following additional 

benefits have been reported by operators: 

• Reduction in warm-up time of the sizing machines from 60 minutes to 45 minutes; 

• Improved physical comfort conditions within the immediate vicinity of the sizing 

machines due to reduced heat-losses 
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Figure 2 Sizing drum-ends insulation project (before and after) 

4.1.7 LED lighting retrofit programme 

There is an ongoing programme of LED replacements (26W) for the existing 58W fluorescent 

tubes (FT) throughout the plant. The FT fittings are, however, only replaced upon failure and 

the current status of the opportunity is some 46% completed. This has included the 

replacement of 423 FT fittings out of a total of 925, as well as all exterior light fittings (105W) 

having been replaced by 30W LED units. 

In parallel to this, an awareness initiative has been implemented for shift supervisors and 

security personnel. The objective has been to give accountability to individuals to check all 

lighting and ensure no wastage is occurring during quiet periods.   

 

4.2 Savings determination (whole facility method) 

Savings have been calculated using the whole facility method (Option C, as per the International 

Performance Measurement and Verification (M&V) Protocol, IPMVP) and have not been 

disaggregated per intervention. The reasons for electing this method include the following: 

• A number of small/modest savings have been implemented over a period of 12 months; 

• There is insufficient sub-metering in place to enable M&V for each implemented opportunity; 

• The magnitude of savings did not justify the application of temporary metering on each 

intervention for the purpose of M&V. 

The baseline period was selected as March 2018 to February 2019.  

Using the baseline data provided by the company and local values of Heating Degree Days1 (HDD), 

a multiple linear regression model (y = mx1 + mx2 + c), was developed.  

 

 

 
1 Heating Degree Days sourced from www.degreedays.net for a base temperature of 15.5oC. Weather station No 68485 located 
at Mooi River, KZN (30.00E. 29.21S) 

http://www.degreedays.net/
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Production (in metres) was used as relevant variable m1, HDD was used as relevant variable m2 and 

electrical energy consumption (in kWh) as the response (dependent) variable such that: 

 

𝑬𝒙𝒑𝒆𝒄𝒕𝒆𝒅 𝑬𝒍𝒆𝒄𝒕𝒓𝒊𝒄𝒂𝒍 𝑬𝒏𝒆𝒓𝒈𝒚 𝑪𝒐𝒏𝒔𝒖𝒎𝒑𝒕𝒊𝒐𝒏 [𝒌𝑾𝒉]

= (𝟎. 𝟎𝟎𝟖𝟐 × (𝑷𝒓𝒐𝒅𝒖𝒄𝒕𝒊𝒐𝒏)) + (𝟏𝟓𝟏. 𝟗𝟒 × (𝑯𝑫𝑫)) +  𝟓𝟗 𝟐𝟐𝟓  [𝒌𝑾𝒉] 

 

For the model developed: 

• The co-efficient 0.0082 represents the marginal electrical energy consumption for every unit 

volume of production per month; 

• The co-efficient 151.94 represents the marginal electrical energy consumption for every 

Heating Degree Day(HDD) per month; 

• 59 225 represents the baseload electrical energy consumption (in kWh per month) of the 

facility when there is zero production. Baseload users include items such as hot water 

generation, lighting, office, computer use and possibly, some compressed air leakage. 

The following values have been determined for model significance (validity for predicting future 

energy consumption: 

• Adjusted R2 (model) = 0.85 

• P-value (production) = 0.00035 

• P-value (HDD)  = 0.015 

• F- Value (model) = 0.00008 

➢ R2 (co-efficient of determination)– is a statistical measure considered in linear regression. It 

indicates what percentage of the variation in the dependent variable (kWh consumption) 

can be explained by a change or changes in the independent variable/s (in this case metres 

of product and Heating Degree Days). The adjusted R2 value is considered in the case of 

multiple variables. Any value above 0.75 is generally considered to be good. 

➢ P-value is the probability that the dependent variable (energy consumption) is not related 

to the given independent variable (Production or HDD).  A value of P < 0.1 is acceptable. 

➢ F -value is the probability that the model does not explain the variation in the dependent 

variable (energy consumption). A value of F <0.1 is acceptable.  

 

Energy savings were determined based upon data obtained for the eighteen-month period March 

2019 to August 2020. It is important to note that an adjustment had to be made to the baseline for 

the duration of the COVID-19 national lockdown. The changes in the shift patterns were used to 

calculate an adjustment factor. 
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Figure 4 shows a comparison between the actual and predicted energy consumption during the 

period of savings determination- the actual energy consumed was less than the predicted values 

for approximately ten out of the eighteen months.  

 

 
 

Figure 3 Actual kWh consumption versus expected (2020) 

 

The algebraic sum of the monthly differences between actual and predicted energy consumption 

for the reporting period essentially represents the total savings (or loss) for that period (commonly 

referred to as the CUSUM of the energy savings). This plot is shown in Figure 4. 

 

The cumulative electrical energy savings between March 2019 - August 2020 is calculated to be 

157 732kWh. This is equivalent to ZAR187.5K (based on the 2019/2020 Time of Use tariff rates). The 

overall reduction in electricity consumption for the reporting period was approximately 5.6% of the 

total site consumption.  
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Figure 4 CUSUM of actual savings (May 2019 to August 2020) 

 

4.3 Summary of all interventions  

Energy 

uses/users 

Energy 

Sources 
Intervention 

Utility 

saving 

Period 

Investment 

(ZAR) 

Measured 

Savings 

(ZAR) 

Measured 

utility 

saving 

(Units) 

kWh 

GHG 

Emission 

Reduction 

(tonnes 

CO2e) 

Drying Electricity Elimination of standing losses All year - 

Savings have been calculated using the 

whole facility method (Option C, as per 

the International Performance 

Measurement and Verification Protocol, 

IPMVP) and cannot be disaggregated 

per intervention 

Hot water Electricity Installation of geyser timers All year 1 350 

Lighting Electricity Locker-room motion sensors All year 1 500 

Shrink-

wrap 
Electricity Insulation of shrink-wrap machine All year 4 200 

Food warm Electricity Timer applied to food-warmer All year 500 

Sizing Electricity 
Insulation of end-sections of sizing-

drums 
All year 1 000 

Comp. Air Electricity 
New air receiver in Curtain Tape 

area 
All year 35 000 

Lighting Electricity 
Ongoing LED lighting retrofit 

programme 
All year 24 500 

TOTAL 80 050 187 593 157 732 164.4 

-200 000

-150 000

-100 000

-50 000

 -

 50 000

 100 000

 150 000

M
ar

 1
9

A
p

r 
1

9

M
ay

 1
9

Ju
n

 1
9

Ju
l 1

9

A
u

g 
1

9

Se
p

 1
9

O
ct

 1
9

N
o

v 
1

9

D
ec

 1
9

Ja
n

 2
0

Fe
b

 2
0

M
ar

 2
0

A
p

r 
2

0

M
ay

 2
0

Ju
n

 2
0

Ju
l 2

0

A
u

g 
2

0

C
U

SU
M

 k
W

h

CUSUM



SA/IEEP/PII/R001  

5. BENEFITS AND LESSONS LEARNED 

5.1 Benefits  

A summary of the other benefits that have arisen from the interventions are as follows:  

• Improved comfort conditions in certain areas due to reduced heat losses from equipment; 

• Enhanced operator safety through elimination of hot surface hazards on production 

equipment; 

• Improved lighting conditions throughout the plant, assisting with visibility, staff safety and 

ambience; 

• Reduction in equipment start-up times due to reduction in standing losses; 

• Improved general awareness of energy efficiency via a programme of accountability. In 

particular, this encourages accountability and ownership of shift managers and security staff 

to ensure items such as lighting and small loads are not left running without good reason. 

 

5.2 Lessons Learned 

One of the main lessons learned through the process has been that attention to detail and 

aggregation of smaller projects pays dividends in the longer term. Most of the projects implemented 

at Narrowtex have been relatively modest in terms of savings potential, but when added together 

they do make an appreciable and measurable impact. 

Alongside the implementation of projects, the ongoing monitoring and reporting of energy metering 

has proven itself to be very worthwhile. The company has been able to track its consumption versus 

overall production output data, as well as to accurately apportion energy consumption to the various 

departments and SEUs.  

“We all know that we must save costs and look after the environment, do we really understand what 

this means and entails? We only really realize what can be achieved once you embark on this 

journey to reduce energy usage, reduce waste and become more sustainable not just for us but 

also for generations to come.” 

(Narrowtex Production Manager, Mr. Michael Stander) 
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6. FUTURE PLANS 

Two recommendations which were made in the assessment have not been pursued; these were 

the suction-slot dewatering opportunity and a recommendation for air compressor control using an 

inverter.  As previously mentioned, the dewatering opportunity was not pursued due to customer 

quality concerns.  As recommended in the assessment report, the air compressor manufacturer was 

consulted regarding inverter control and duly advised against its application on that specific model 

of compressor. 

 

Future projects which require further development are the application of thermal insulation on 

certain sections of the dye range, the continuation of the LED lighting programme and the inclusion 

of grid-tied Solar PV to some areas.  The LED retrofit programme is already well under way. The site 

is also actively pursuing automatic data capture from the main check meter to enable half-hourly 

analysis of site electrical demand. This will enhance their ongoing load-management capability 

and give detailed insight into plant start-up and maximum demand events. 

 


