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Date of implementation  February 2018 Duration 12 months 

Utility intervention Ammonia plant, coal usage, electricity consumption  

Case study author  NCPC-SA team daybreak 

Project manager  Lesetja Mangale 

 

1. BACKGROUND 

1.1 Company profile 

Daybreak Farms is a poultry company with operational facilities in Sundra and Delmas in Gauteng, Kinross 

in Mpumalanga, Bela Bela in Limpopo, and investments in Howick, KwaZulu-Natal. The Sundra abattoir 

processes poultry from the beginning of life cycle of the chicken until it ends up in abattoirs for processing 

into consumable products, which are then sold in retail. They also offer other low value products such as 

gizzards, chicken feet, chicken livers, etc. 

 

The Sundra abattoir slaughters an average of about 5.5 million chickens. There is another Daybreak abattoir 

in Delmas, approximately 15 km from this facility. It also processes about 5 million birds. This abattoir also 

sells fresh meat, which has not been frozen. More information on the organisation can be obtained on 

www.daybreakfarms.co.za. 

 

1.2 Plant profile 

The plant operates Mondays to Fridays. However, if there is a need to make up for lost time, the plant also 

operates during the weekend. There are two shifts in processing, and three shifts that tend to the cleaning of 

the plant. Weekends are mostly reserved for planned maintenance works. 

mailto:Lesetja.mangale@daybreak.za.com
http://www.daybreakfarms.co.za/
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The processing areas are temperature sensitive to accommodate for meat that needs to be kept cold 

throughout the processing phase and storage. This is managed through the refrigeration plant that is 

ammonia based. 

 

1.3 Nature of the challenges  

The then engineering manager introduced the organisation to the National Cleaner Production Centre South 

Africa (NCPC-SA) and its programmes. The focus was to optimise energy utilisation by implementing an 

energy management system (EnMS). This should have taken place in 2018, however, the organisation has 

yet to commit to it. This has been the greatest challenge thus far.  

 

1.4 IEE capacity building programme  

The process engineer and the mechanical foreman have attended the two-day EM 101 training, and the 

process engineer is part of the ongoing EnMS training course.  

 

A two-day workshop that was to be led by the NCPC-SA project manager has been postponed numerous 

times, and has since been rescheduled for January 2019. A total of 15 people will be in attendance, including 

the energy team and other stakeholders.  

 

2. KEY ACHIEVEMENTS 

Key findings table  

Implementation period (yyyy-yyyy) 2018 

Total number of project implemented 2 (continued LED retrofitt ing and increased EnMS awareness) 

Monetary savings in ZAR  R303 070** 

Energy savings in GJ  916.85 GJ [254 681 kWh]  

Total investment made ZAR R4 030 

Overall % of total consumption saved 0.98% 

Total savins from no cost interventions 236 281 kWh 

Payback time period in years 0.01 

GHG emission reduction (ton CO2e)1 265.50 ton CO2e (LED retrofitting)  

Number of females employed prior to 
implementation  

- 

Number of females employed after 
implementation 

- 

 

**based on average rate of R1.19/kWh 

 

 

 
2 Should the kWh rate be unknown use R0.84c /kWh 
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The recorded CUSUM at the end of October 2018 is 254 681 kWh. This is attributed to LED retrofitting 

and increased awareness to EnMS. Continued LED retrofitting has to date generated estimated savings 

of 18,400 kWh. Savings are calculated using installed rating, operational hours, number of units replaced 

and replacement logs. The verification is based on the retrofit isolation approach, where the consumption 

of the new lighting for selected fittings was measured and the retrofitted consumption calculated as 

described for the total of retrofitted lamps. As the retrofitting is being conducted continually in-line with 

lighting maintenance throughout the site, a more detailed verification is not possible. 

 

Increased awareness based on behavioural improvements, which represent a no cost investment 

intervention, attributed to the activities of the EnMS team. The information disseminated directly by the 

team can only be verified on the whole facility scale as shown in the previous section. Total savings from 

this intervention are 236 281 kWh as shown in the key findings table above. 

 

Although there are many opportunities identified to decrease the impact of significant energy users 

(SEUs), the external refrigeration assessment has not been completed. Therefore, potential for significant 

improvement in energy performance is reflected in 2019. This is largely because of management 

commitment and strategy decisions for technical retrofits (e.g. boiler retrofit), that have hampered the 

decision-making process on related measures.  

 

3. IMPLEMENTATION OF AN ENERGY MANAGEMENT SYSTEM  

Steps taken to implement the EnMS:   

• Self-assessment: This was used to establish the status quo before EnMS implementation.  

• Appointment of the management representative: The appointment letter has been drafted, 

although it has not been signed yet.   

• Scope and boundaries: The scope included electricity, coal and diesel. The boundary of the EnMS 

only included Daybreak Sundra as shown in the following image:  
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• Roles and responsibilities: These were assigned according to all tasks associated with 

implementing and operating EnMS. 

• Energy policy: The policy was drafted, it includes the relevant requirements for ISO 50 0001. It is 

currently being reviewed by management for approval.  

• Energy team members and meeting: The energy team consists of personnel from production, 

maintenance, finance and quality departments. Minutes of the energy team meetings were captured. 

• Energy objectives and targets: These were documented however due to the delay experienced in 

the implementation phase, the team decided on “overall 2018” and “part 2018” objectives and 

targets. This helped to not overlook the minor milestones achieved. 

 

 

 

Process diagram 
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Energy sources quantified  

 

 
 

 

Significant energy users (SEUs): 

• Refrigeration (70% of electricity consumption)  

• Hot water heating (100% of coal consumption) 

• Scalding constitutes 68% of hot water usage 

• Lighting (4 % of electricity consumption). 

 

 

 
 

 

 

  

Electricity
68%

Coal
20%

Diesel
12%

% of total kWh

70%

4%

26%

Electricity energy balance

Refrigeration Lighting Electricity usage (non SEU)

100%

Coal energy balance

Hot water generation (Boiler)
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Relevant variable, actual-expected (electricity only): Production was found to be a relevant 

variable/driver of electricity consumption. CUSUM curve is shown below: 

 

 
 

• Measurement plan: A measurement plan was established for each SEU. Production volumes and 

CDD versus compressor electricity consumption were considered for refrigeration. There are currently 

energy meters on some compressors, and the plan was to have them on all compressors. For water 

heating, the consideration was water flow rates and HDD versus coal consumption. The plan was to 

have a dedicated meter on the hot water line and measure actual coal burned. In the absence of 

having a meter on the hot water line, the idea was to daily log water flows. However, this was not 

sustained throughout the EnMS implementation.   

• Technical audits: A refrigeration assessment was conducted by an external party.  

• Competence, training and awareness: The engineering and production teams have done an EnMS 

training course. However, the rest of the plant personnel and non-technical staff are yet to be trained 

on EnMS. The training was postponed a couple of times.  

• Communication: The concept and importance of an EnMS has been explained to the energy team. 

There is an existing platform for the team to provide recommendations on how best to roll out the 

EnMS.  

• Critical operating parameters: For both SEUs, temperature is a critical operating parameter. The 

allowable ranges or set-points have been documented. 

• Maintenance criteria: Some maintenance criteria relevant to the SEUs have been documented.  

• Design: A design matrix for the identified measures has been established and documented.  

• Procurement: As the energy policy is not yet completely adopted, very little has been translated to 

procurement. However, as part of the EnMS course, the team has compiled procurement 

specifications.  

• Internal audits: The plant had its first internal audit on 22 November 2018.  
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4. IMPLEMENTATION CHALLENGES 

Plan  

• Availability of energy consumption data: The available data detailing energy consumption was 

captured in bills received from the local electricity supplier and the coal supplier. These were not 

sufficient to identify other significant uses of electrical energy. In addition, the driver for coal 

consumption could not be identified as there was no data related to coal consumption or the relevant 

variable for coal. The requirement for sub-metering has been discussed with management and plans 

are underway to install adequate sub-metering in 2019. 

 

• Delayed technical audits: The decision and process to appoint an independent refrigeration expert 

for a refrigeration technical audit was delayed and resulted in the team not meeting the targeted 

completion date for action plans related to refrigeration. 

 

Do 

• Effective measures of communication could not be implemented due to the policy not being adopted 

and approved by top management. This inhibited employee buy-in, and hindered participation by the 

various departments which are critical in ensuring that SEUs are continuously operated and 

maintained in the most energy efficient way possible. However, members of the energy team 

disseminated informal communication about the system, ensuring that some areas adopted the 

standard. This is evident in energy savings observed in the CUSUM curve. 

 

Check 

• Limited financial resources for measuring equipment: The selected energy performance 

indicators (EnPIs) show that the organisation’s energy performance has improved since implementing 

the system. But the EnPIs alone were not sufficient to determine and verify if the measures 

implemented really resulted in the observed energy savings. This was highlighted to management, 

and plans are underway to ensure that personnel and financial resources are made available for 

monitoring and measuring. 

 

Act 

• Management review is yet to be conducted by the organisation. 

 

 

5. HIGHLIGHTS OF OPERATIONAL/ESO INTERVENTIONS   

5.1 Summary of all interventions 

The two tables below summarise the energy saving opportunities that are already implemented and those 

that are in the pipeline for 2019. 
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Energy 

uses/users 

Energy 

sources 
Intervention 

Utility 

saving  

period 

Investme

nt 

(ZAR) 

Savings 

(ZAR/yea

r) 

Payback 

(Yrs) 

Utility 

saving 

(Units) 

kWh 

GHG 

emission 

reduction 

(tonnes 

CO2e/year) 

Lighting Electricity 

Replace office lights 

with LED, and increase 

EnMS awareness 

24-hours 

a day 
R 4 030 R 21 896 0.18 18 400 18.95 

Refrigeratio

n/Production 
Electricity 

Reduce machine idling, 

reduce heat loads in 

cold rooms (reduced 

lighting and door 

opening) 

24-hours 

a day 
R0 

R 281 

174 
0 236 281 243.37 

Total implemented R4 030 R303 070 0.01 254 681 265.32 

Energy 
uses/users 

Energy 
sources 

Intervention 
Utility 
saving  
period 

Investmen
t 

(ZAR) 

Savings 
(ZAR/yea

r) 

Payback 
(Yrs) 

Utility 
saving 
(Units) 
kWh 

GHG 
emissio

n 
reductio

n 
(tonnes 
CO2e/ye

ar) 

Water 

heating 
Coal 

Insulation of hot 

water pipes 

Production 

times 
R33 000 R28 646 1.15 220 360 226.97 

Water 

heating 
Coal 

Reduce boiler 

temperature set-

point with conveyer 

control 

Production 

times 
R20 000 R34 405 0.58 264 652 272.59 

Water 

heating 
Coal 

Insulating ash 

container 

Production 

times 
R220.28 R5 540 0.04 42 622 43.90 

Lighting Electricity 
Install skylights in 

service areas 

24 

hours/day 
R48 750 R51 609 0.94 43 369 42.10 

Lighting Electricity 
Install motion 

sensors in offices 
Nigh time R25 200 R51 609 0.49 43 369 44.67 

Refrigeration Electricity 

Install heat recovery 

system in 

refrigeration plant 
Potential savings to be quantified by external refrigeration expert 

Refrigeration Electricity 

Optimise 

refrigeration plant 

operation 

Total 2019 pipeline R127 170 R171 809 0.74 614 372 630.23 
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6. BENEFITS AND LESSONS LEARNED  

6.1 Benefits 

• Continued performance improvement from May 2018. This will impact positively on job retention and 

creation, especially as the EnMS system gains traction and energy performance improvements can be 

extended. 

• Behavioural improvements due to the activities of the EnMS team and the information and awareness 

disseminated directly by its members have impacted energy performance. It is anticipated that the 

awareness on energy efficiency will be applied by individuals in their personal environments, thereby 

act as positive socio-economic drivers.  

 

6.2 Lessons  

• For any system to be implemented, management needs to be committed to that course, and allocate 

resources to effect it. This is also one of the key lessons learnt by the company and its management. 

Taking part in this programme requires dedication, commitment and the willingness to encourage 

change throughout the organisation. 

• Implement sub-metering as one of the first steps. This is one of the key steps that should be stressed 

in future EnMS expert trainings, with specific reference to module 1. 

• Initiate implementation of measures early on, especially if internal processes are lengthy. This step 

should also be included in the EnMS training.  

• Enlist external expertise when necessary. To be effective in the course of this training programme, this 

should be stressed in future EnMS expert trainings under module 2.  

• Continued action and improvement are crucial. Besides driving the implementation process, continued 

action ensures that stakeholders remain motivated and facilitates ownership of the EnMS and its 

processes. 

• Set realistic timelines and target dates. This also serves to ensure continued development of the system 

and to uphold personal motivation by staff during the implementation process. 

• On the part of the IEE Project it may be worth considering offering awareness training interventions to 

candidate companies as a standard at an early stage of the programme. 

• On the importance of improved metering and monitoring of activity data, Lesetja Mangale, Daybreak 

Farms Energy Manager says, “What is not known, can’t be managed”.   
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7. FUTURE PLANS  

Several interventions are either targeted for implementation or are being developed or evaluated. A large 

potential to improve refrigeration savings has been documented. An external expert has been enlisted in 

order to achieve the highest possible combined savings for this SEU. An assessment report detailing findings, 

improvement opportunities and potential for more effective operational control is expected in the first quarter 

of 2019. 

 

The improvement in consumption tracking for hot water usages is an additional opportunity to facilitate further 

identification and quantification of improvement measures in process water heating. Many savings 

opportunities have been identified in this regard based on the current system but have not been followed up. 

It is foreseen that action will be taken on these in the near future, however the scope of opportunities will 

depend on potential technical retrofits that may become necessary based on HAS requirements. The demand 

for an increased volume of hot water for cleaning purposes has been identified.  

 

It is foreseen that extending and improving operational control of scalding temperatures and cold room 

temperature monitoring will improve product quality and enable higher production volumes while consistently 

adhering to food safety requirements. 


