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ABSTRACT  

Various studies in different countries have shown that significant energy efficiency 

improvement opportunities exist in the industrial sector, many of which are cost-effective. 

These energy-efficiency options include both cross-cutting as well as sector-specific 

measures. However, industrial plants are not always aware of energy-efficiency 

improvement potentials. Conducting an energy audit is one of the first steps in identifying 

these potentials. Even so, many plants do not have the capacity to conduct an effective 

energy audit. In some countries, government policies and programs aim to assist industry 

to improve competitiveness through increased energy efficiency. However, usually only 

limited technical and financial resources for improving energy efficiency are available, 

especially for small and medium-sized enterprises. Information on energy auditing and 

practices should, therefore, be prepared and disseminated to industrial plants 
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EXECUTIVE SUMMARY 

An energy audit was conducted at East African cables Addis plant to investigate the energy 

potential of the facility and possible savings.  

The main objective of this energy audit was to identify and analyse Energy Conservation 

Measures (ECMs) that could reduce energy costs as well as provide the client a means of 

better understanding energy use in the factory. The graph, figure 1 below presents the 

energy consumption at the factory during the baseline period. The period chosen for the 

factory was a 12-months from April 2014 to March 2015. 

 

Figure 1: Electricity consumption over baseline period 

 

Energy Saving Measures 

The audit entailed interviews with site management and staff, measurement of energy 

parameters using various audit instruments, identification of energy efficiency 

opportunities and a financial analysis of the energy conservation (efficiency) 

measures that covered life cycle cost and IRR. This approach takes into account the 

energy savings and maintenance costs during the life of the project. The audit report 

provides financial justification for the key energy conservation measures which 

financial institutions can easily adopt with little or no change. 



 

 Page (vi) 
 

 

 

A summary of the recommended energy conservation measures, annual energy savings and 

cost savings are tabulated below. key energy conservation measures which financial 

institutions can easily adopt are also highlighted. 
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CHAPTER ONE 

1.0 Introduction 

Energy Audit is defined as the verification,monitoring andanalysis of Energy use including 

submission of technical report containing all the recommendations for improving energy efficiency 

with cost analysis  and an action plan to reduce consumption. Most energy sources used in industry 

include Electricity,Natural gas, Oil and other fuels.Electrical energy is the most expensive and the 

most important form of purchased energy used at the factory. For this reason, its use must be 

confined to a minimum for efficient and economic operation. Because of its flexibility, electricity 

offers advantages over the conventional fossil fuels, and efforts to conserve electricity can result 

in significant cost savings.[1] In non-oil producing countries like Kenya, where energy resources 

are scarce and production of electricity is very costly, energy conservation studies are of great 

importance. 

The primary objective of this energy report is to identify and evaluate opportunities for electrical 

energy conservation at East African Cables  plant.  

The  factors to be considered when discussing and quantifying energy conservation measures 

include,electrical energy savings (kWh),electrical demand savings (kW),electrical energy cost 

savings (Kes) and Payback period (months) 

Benefits of Audit in industrial facility will include: 

a) Financial benefits which contribute to reduction in operating costs or increase in the profits 

of the organization. 

b) Operational benefits that assist the management of industries site improve the 

comfort,safety and productivity. 

c) Enviromental benefits like reduction in CO2 Concentrations or other greenhouse gases and 

emmission [2]  
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1.1Background of the Facility   Audited 

East African Cables Limited is a Kenya-based company. The Company is engaged in the 

manufacture and sale of electrical cables and conductors. The Company’s main products are 

manufactured cables for applications in domestic and Industrial lighting, as well as transmission 

and distribution of electricity. It has four manufacturing facilities , two in Nairobi Kenya, one in 

Dar es Salaam Tanzania, and one in Eastern DRC. Its product portfolio includes Copper electrical 

cables and conductors for domestic as well as industrial applications PVC and XLPE based 

products, Aluminum conductors and cables used for power distribution and transmission over 

national gridlines AAC, ACSR and ABC products Telecommunication and data cables. 

Telecommunication and data cables include local area network cables, fiber optic cables and 

related accessories. 

 

 

Figure 1.1  EACL Financials 
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The baseline period of 2014 to 2015 was found to be a good point of comparison for energy use.  

This is because co-incidentally from the financials above, this period had the highest sales revenue 

of the past three years. Despite enjoying a good market share and command in the cable 

manufacturing industry with an enterprise value of over 6.4 billion KS. EACL believes there is 

still room for improvement and this is what has motivated the company to undertake this energy 

audit.  

 

1.2 Scope of the Audit 

The audit is  a general energy audit  conducted in line with ISO 50001 standards. The audit was 

conducted over a two-month period of October,2015 to November 2015 and  consisted of an 

analysis of energy use per machine as well as water and diesel consumption over the same twelve 

month period. 

1.3 Objectives of the audit 

The objectives of an energy audit can vary from one plant to another. In this case,, the energy audit 

was conducted to understand how energy is used within the plant and to find opportunities for 

improvement and energy saving. Sometimes, energy audits are conducted to evaluate the 

effectiveness of an energy efficiency project or program specifically; 

 

i. To clearly identify the types, sources and costs of energy used during the period 2014 to 

2015.  

ii. To understand how energy is being used, and possibly wasted 

iii. To identify and analyse alternatives such as improved operational techniques and/or new 

equipment that could substantially reduce the energy costs. 

iv. To perform an economic analysis on alternatives identified, and determine the most cost-

effective option for the factory. 
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1.4 Major Energy Consuming Machines 

The Organization has been incurring high expenditures on Energy use and wants to understand the 

reason for this major Energy Consuming .The major energy consuming machines were identified by 

a simple walkthrough.These machines include  

 Factory Machines, 

 Compressors , 

 Storage and  Lighting 

 Extruders among others. 

  



 

 Page (5) 
 

 

CHAPTER TWO 

 LITERATURE REVIEW: 

2.0  Introduction to Industrial Energy Auditing  

An energy audit is a key to assessing the energy performance of an industrial plant and for 

developing an energy management program. The typical steps of an energy audit are:  

i. preparation and planning  

ii. data collection and review  

iii. plant surveys and system measurements  

iv. observation and review of operating practices  

v.  data documentation and analysis  

vi.  reporting of the results and recommendations  

2.1  Definition of energy auditing  

There are several relatively similar definitions of an energy audit [3], defines energy auditing as 

"The verification, monitoring and analysis of the use of energy and submission of technical report 

containing recommendations for improving energy efficiency with cost-benefit analysis and an 

action plan to reduce energy consumption."  

2.2 Types of Energy Audits  

The type of industrial energy audit conducted depends on the function, size, and type of the 

industry, the depth to which the audit is needed, and the potential and magnitude of energy savings 

and cost reduction desired. Based on these criteria, an industrial energy audit can be classified into 

two types: a preliminary audit (walk-through audit) and a detailed audit (diagnostic audit).  

 

a) Preliminary Audit (Walk-through Audit)  

In a preliminary energy audit, readily-available data are mostly used for a simple analysis of energy 

use and performance of the plant. This type of audit does not require a lot of measurement and 

data collection. These audits take a relatively short time and the results are more general, providing 

common opportunities for energy efficiency. The economic analysis is typically limited to 

calculation of the simple payback period, or the time required paying back the initial capital 

investment through realized energy savings.  
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b) Detailed audit (Diagnostic audit)  

For detailed (or diagnostic) energy audits, more detailed data and information are required. 

Measurements and a data inventory are usually conducted and different energy systems (pump, 

fan, compressed air, steam, process heating, etc.) are assessed in detail. Hence, the time required 

for this type of audit is longer than that of preliminary audits. 

The information to be collected during the detailed Audit includes:- 

(a) Energy consumption by type,by department,by major items of process equipment,by end-

use. 

(b) Material balance data 

(c) Energy cost and tariff data 

(d) Process and material flow diagrams 

(e) Generation and distribution of site services such as compressed air,steam. 

(f) Sources of energy supply,such as electricity from the grid or self generation. 

(g) Potential for fuel substitution,process modification and use of cogeneration systems.[4] 

The results of these audits are more comprehensive and useful since they give a more accurate 

picture of the energy performance of the plant and more specific recommendation for 

improvements. The economic analysis conducted for the efficiency measures recommended 

typically simple payback period and usually include the calculation of an internal rate of return 

(IRR), net present value (NPV), and often also life cycle cost (LCC).  

2.3 Making an Audit Plan 

An audit plan outlines the audit strategy and procedure. The plan helps the auditors to check the 

consistency and completeness of the audit process and make sure nothing important is neglected 

or overlooked. The audit plan should provide the following (CIPEC 2009): 

i. Scope of the audit 

ii. Time of the audit and its duration as well as the timeline for each step of the audit process 

iii. Elements of the audit that have a high priority 

iv. Responsibilities and tasks of each audit team member 
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v. Format of the audit report and its outline 

2.4  Preparing an Audit Checklist 

The audit checklist helps the auditor to conduct the work in a systematic and consistent way. The 

checklist should include: 

i. Steps to be taken during the energy audit 

ii. Data and information that should be collected 

iii. Existing measurement instrument and the data recorded 

iv. Required measurements during the energy audit and the list of parameters to be measured 

v. Major equipment to be assessed in more detail 

vi.  List of main components of the results section of the audit report, for guidance 

vii. Other major concerns and considerations 

2.5  Conducting the initial walk-through visit 

The purpose of the initial walk-through visit is for the energy audit team to become familiar with 

the facility to be audited. The auditors can go through the processes and utilities that they will audit 

in detail later.  

2.6 Collecting Energy Bills and available Data and Information 

Energy bills along with other current and historical energy- and production-related data and 

information should be collected at the beginning of the audit process. The more historical data 

available, the better the auditor can understand the performance of the plant at differing times of 

day, in various seasons, and under diverse production conditions. The data that can be collected at 

the beginning of an energy audit include the followings: 

i. Energy bills and invoices (electricity and fuels) for the last 2 to 3 years 

ii. Monthly production data for the last 2 to 3 years 

iii. Climatic data for the period in which the auditing is conducted 

iv. Possible archived records with measurements from existing records 

v. Architectural and engineering plans of the plant and its equipment 

vi.  Status of energy management and any energy-saving measures implemented 

vii. General information about the plant (year of construction, ownership status, renovations, 

types of products, operation schedule, operating hours, scheduled shut-downs, etc.) 
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2.7 Conducting the Preliminary Analysis 

The preliminary analysis helps the energy auditor to better understand the plant by providing a 

general picture of the plant energy use, operation, and energy losses. This effort provides enough 

information to undertake any necessary changes in the audit plan. 

In the preliminary analysis, a flowchart can be constructed that shows the energy flows of the 

system being audited. An overview of unit operations, important process steps, areas of material 

and energy use, and sources of waste generation should be presented in this flowchart 

2.8  Analyzing Energy Bills 

Energy bills, especially those for electricity and natural gas, are very useful for understanding and 

analyzing a plant’s energy costs.  

2.9  Electricity Bills 

Several costs are usually included in the electricity bill. Most electric rates include a fixed service 

(or customer) charge that is constant regardless of the amount of electricity used, and a per 

kilowatt-hour (kWh) rate for the amount of electricity consumed. Most electricity bills (except for 

very small facilities) also include a demand charge per kilowatt (KW). The demand charge is based 

on the highest (or peak) electricity use each month, averaged over a short time period (usually 15 

minutes). On some bills, demand cost and kWh cost are combined and shown as a single cost. 

There is also a time-of-use charge in most industrial consumer electric bills. Based on the time in 

which the electricity is used, prices per kWh and per KW will vary. The other item in industrial 

electric bills is the charge for “reactive power” which is based on the types of electrical loads in a 

plant. For example, facilities with many electric motors may pay a penalty due to the increased 

electric transmission capacity needed for large inductive loads. Understanding rates is also 

important for planning energy-efficiency retrofits. To predict energy cost savings with the highest 

accuracy, savings must be calculated based on the time they occur and the rates in effect during 

each time period (California Energy Commission 2000). 

Based on the data and information derived from the electricity bills, several calculations can be 

made.  

2.10 Calculating electricity use per day (kWh/day) 

Electricity use in the period covered by the electricity bill can be divided by the number of the 

days given in the bill. Since reading periods in the bills can vary, kWh/day is more useful for 
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identifying consumption trends than the total billed kWh. This can be used later to accurately 

calculate the monthly electricity use and can also be used for graphical analysis. 

2.11 Calculating the Load Factor (LF) 

The load factor is the ratio of the energy consumed during a given period (in the electricity bill) to 

the energy which would have been consumed if maximum demand had been maintained 

throughout the period. 

 

𝐿𝑜𝑎𝑑 𝐹𝑎𝑐𝑡𝑜𝑟(%) =
Total kWh for the billing period x 100

Peak Demand X no.  of Days X 24 Hours
 

 

Maximum demand and total kilowatts – hours are obtained from past electricity bills normally 

the load factor is less than 100% that is the energy consumed is less than the maximum power 

demand at any time in the period multiplied by the total period time in general if the load factor 

in a plant is reduced the total cost of electricity will be higher (morvay and gvozdenac 2008) in 

other words the load factor is a useful method of determining if a plant is utilizing its energy 

consuming equipment on a consistence basis (higher lf) of using the equipment for the shortest 

duration (lower LF) thereby paying a demand penalty. 

The simplest method for reducing peak loads is to schedule production activities in a way that 

the big electricity power users do not operate at the peak time at all or at least some of them do 

not operate at the same time if possible machine scheduling is the practice of turning equipment 

on or off depending on the time of day, day of week day or other variables and production Coal 

and fuel oil bills[5] 

The actual use of coal and fuel oil is difficult to track accurately because consumption is not usually 

metered. Monthly consumption is typically estimated based on fuel delivery dates and may not 

correspond to actual consumption. Coal consumption can be estimated from the combustion 

efficiency and energy output of coal-fired equipment. Oil consumption can be obtained from 

meters on the outflow of oil storage tanks if such meter exists. If the meter is not installed on fuel 

oil consuming equipment, then the same method for the estimation of coal consumption can also 

be used for fuel oil as well. 
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2.12  Graphical analysis of historical energy use 

Graphical analysis of hourly/daily/monthly/yearly energy use for each type of energy used in a 

plant can help to better understand the energy use pattern in the plant. Sometimes the patterns are 

unexpected and can lead to opportunities to modify the way energy is used and save energy. For 

example, one might not normally expect a heavy process industry like cement industry to exhibit 

a seasonal variation in energy use because of weather changes. Despite this, if a seasonal pattern 

shows up in the graphical analysis, this may suggest the need to investigate for the possible sources 

of energy losses[3] 

It is common for a plant’s operating conditions or capacities to vary over the year. Therefore, the 

variation of energy use alone may not truly reflect the condition of energy efficiency in a plant. 

Thus, it is much better and more accurate to conduct this type of graphical analysis of a plant’s 

energy intensity (EI), which is the energy use per unit of production. Energy intensity can be 

calculated by using monthly energy consumption data obtained from energy bills and the monthly 

production data.Energy  

 

𝐸𝑛𝑒𝑟𝑔𝑦 𝐼𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦 (𝑘𝑊ℎ 𝑜𝑟 𝐺𝐽/ 𝑡𝑜𝑛𝑛𝑒)  =
Energy consumption (kWh or GJ) 

Production (tonne)
 

 

A pie chart is another type of chart that can be used for graphical analysis of historical energy use 

and cost data. A pie chart can be used to show the share of various types of energy use and their 

costs graphically. Both monthly and annual data can be used for plotting such graph (Hooke et al. 

2003).  

2.13  Inventory and measurement of energy use 

Gathering data through an inventory and measurement is one of the main activities of energy 

auditing. Without adequate and accurate data, an energy audit cannot be successfully 

accomplished. Some data are readily available and can be collected from different divisions of the 

plant being audited. Some other data can be collected through measurement and recording. The 

energy audit team should be well-equipped with all of the necessary measurement instruments. 

These instruments can be portable or installed in certain equipment (CRES 2000). The most 

common data measured during the auditing process are: 
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i. Liquid and gas fuel flows 

ii. Electrical measurements, such as the voltage, current intensity and power, as well as power 

factor 

iii. Temperatures of solid and liquid surfaces 

iv. Pressure of fluids in pipes, furnaces or vessels 

v. Exhaust gases emissions (CO2, CO, O2 and smoke) 

vi. Relative humidity 

vii. Luminance levels 

2.13.1  Electrical load inventory 

Making an inventory of all electrical loads in a plant aims to answer two important questions: 

where the electricity is used? How much and how fast is electricity used in each category of load? 

One way to prioritize the electricity-saving opportunities is by the magnitude of the loads. 

Therefore, identifying and categorizing different loads in a plant can be useful. Because the 

inventory of the loads also quantifies the demand (i.e. how fast electricity is used) associated with 

each load or group of loads, it is valuable for further interpretation of the demand profile.  

2.13.2  Thermal energy use inventory 

An energy flow diagram  is helpful for identifying thermal energy flows. The energy flow chart 

can show all energy flows into the facility, all outgoing flows from the facility to the environment, 

and all significant energy flows within the facility. The purpose of an energy flow diagram is not 

to describe a process in detail. In fact, it will generally not show specific devices and equipment 

that are found in its various sub-systems. The sum of the 

energy outflows should equal energy inflows. With this information, it is often possible to see 

opportunities for energy saving and recovery. 
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CHAPTER THREE 

METHODOLOGY: 

3.1  Energy Audit Procedure 

The general energy audit focused on identifying sections with potential of energy savings at East 

African Cables Ltd. And was  conducted between the month of September and December,2015. 

The general procedure  undertaken throughout the whole process, from site visit through to energy 

audit submission, can be broken down into the following. 

i. Presentation and discussion of the audit and setting up of Energy Management Team. 

ii. Collection of site data for Desktop Analysis and determination of energy consuming loads 

in the facility. 

iii. Walk-through of Facility and Logging of loads to create an Energy balance 

iv. Development of Energy Cost saving measures. 

v. Presentation of Energy Cost saving Measures and discussion with client on proposed 

Energy Investment plan. 

 

3.1.1 Presentation and discussion of the audit and setting up of Energy Management team 

               This involved:- 

i. Getting together with the top management to give an overview of what the energy audit 

entails. 

ii. An explanation of the Energy Management Regulations 2012 as aligned in the Energy 

Act. 

iii. Setting up an Energy management committee. 

3.1.2. Desktop Analysis, collection of site data and determination of energy consuming 

loads at the facility. 

This involvesd three major steps outlined below: 

i. Gathering preliminary data about the facility. This included obtaining the facility’s layouts, 

equipment list and operating hours, identifying the largest energy consuming loads and 

collecting water and energy bills for the last 12 months. 
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ii. Gathering relevant tools required for the audit based on types of energy consuming 

equipment. 

iii. Creating a record of energy use over the baseline period and co-relating this to the major 

energy drivers such as production. 

3.1.3  Walk-through of the Facility and Logging Loads to Create an Energy 

Balance. 

In this phase, a tour of the entire facility was carried out and operational patterns and equipment 

usage examined. This phase entailed:  

i. Installation of Data loggers at the main incomer and the specific machine MCBs at the 

distribution board.  

ii. ASHRAE level II walk through audit including staff interviews and taking of nameplate 

data of equipment at the site. 

Table 3.0 Information Sources 

 STAFF INFORMATION NEEDED 

1.  Maintenance 

Manager    

and Assistant 

Walk through of the facility 

Responsible : Johnston kanene 

& Augustine Mutunga. 

2.  Production Manager Understanding Machine operation and operational hours. 

Responsible :Mr.Kiragu 

3.  On site Intern Assistance on understanding the site electrical installation. 

Responsible : Japheth Musyoki 

 

3.1.4 Development of Energy Cost Saving Measures. 

i. This step involved research (utilizing the current logged data and the equipment data 

sheets) in order to come up with feasible Energy Saving Implementation ideas. 

ii. Once these are identified,  the energy savings were identified and  total cost of ownership 

analysis was carried out to see, if the ECM made any financial sense. 
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3.1.5  Presentation of Energy Cost saving Measures and formulation of Energy Investment 

plan. 

i. Once the ECMs have been finalized and tabulated. A presentation meeting with the client 

to develop an investment plan. 

ii. At the meeting the ECMs are discussed in detail with the client and a finalized investment 

plan is tabulated to complete the report. 

 

3.2 Equipment  used for the audit 

Table 3.1 below gives the equipment  used and the measurement outputs. 

 

Tool Measurement Output 

Power Logger Power Factor, Electricity Consumption, 

Harmonics,  

Thermal Imager Thermal profile of motors  

Ultrasonic  

Leak Detector 

Compressed Air leaks 

Real Time monitor Energy Consumption in real time. 

                                  Table 3.1 Equipment  used for the audit 
 

3.3  Data Analysis 

The following is the information that was analysed in computing energy consumption in the plant, 

among others: 

i. Analysis of metered data and respective energy cost on electricity and water consumption. 

ii. 2. Analysing the respective electricity and water production, based on the production 

needs. 

iii. 3. Analysing a 48 hours recording of energy consumption on each of the high energy 

consuming machine. 

 

3.4 Assumptions :- 
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3.4.1 Measurement Assumptions 

                 Systems are operating at their peak 

3.4.2 Calculation Assumptions 

             (i)    Only significant energy using areas were considered for energy savings 

(ii) Conversion of diesel to kWh was assumed to be 11 kWh/Litre of diesel 

3.4.3 Carbon Dioxide Emissions 

1 kWh of electricity produces 0.4454 kg of CO2 emission 

3.4.4 Financial and Economic Analysis Assumptions 

(i)    Installation cost are assumed to be the current market rates 

                         (ii)  Inflation and bank interests are not factored in the calculations 

                               (iii)   Projects with more than a 4 year payback were ignored 
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CHAPTER FOUR 

OBSERVATION AND ANALYSIS. 

4.1 Demand and load profile analysis  

From the demand graph below we see that the month with the highest consumption June 

2014 had a relatively low peak as compared to the highest peak demand month of June 2014, 

which had a max demand of 452 kva.  

 

Figure 4.0 : Demand EACL Addis over the baseline period 

 

4.2 Load Factor Curve 

Load factor, in essence, means efficiency. It is the ratio of actual kilowatt-hours used in a 

given period, divided by the total possible kilowatt -hours that could have been used in the 

same period, at the peak kW level established by the customer during the billing period. 

A high load factor is “a good thing,” and a low load factor is a “bad thing.” A low load factor 

means that you are using electricity inefficiently relative to what you could be using if you 

were controlling your peak demand. 
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Figure4.1: Load  factor EACL Addis over the baseline period 

 

The graph above shows the load factor profile of the facility, the facility uses between 25 and 

45% of the available energy provided by the utility company. This is quite low. Better 

measures need to be put in place to ensure that the machines running match the available 

energy. In other words a machine with a large load demand should be scheduled to run for a 

longer while even if the production demand dictates that it should be run for a short period 

during the billing period. The surplus produced can be used for future production needs.  

The other option would be to utilize load demand shaving where there is a cap to the daily 

max demand over the billing period. Both these measures will bring significant overall 

savings to the facility and will help the facility manage their opex better. 
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4.3 Real versus Apparent Power 

 

Figure 4.2: PF over the baseline period 

The facility has not done a good job in containing their real versus apparent power above the 

recommended limit of 0.9. There are several instances where the PF falls below the 0.9 and 

as a result the facility was surcharged. 

Table4.0: Cost of PF surcharge over baseline period 

 Pf surcharge Period Amount Paid (KShs) 

1.  Jan-15 22,554.00 

2.  Feb-15 55,816.00 

3.  Mar-15 158,625.00 

4.  Total 236,995.00 

 

So far the facility has lost over 230,000kes in power factor surcharge to the utility company. 
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This cost can easily be avoided by installation of capacitor banks to provide the necessary 

reactive power. 

4.4Energy Supply and End 

The main source of energy to support daily activities in the factory is electricity. Kenya Power 

and Lighting supplies the East African Cables Ltd plant with electricity at 11kV that is 

stepped down by a single transformer to 415V.  KPLC serves EACL Addis under the CI2 

commercial tariff. 

The facility has a 750 Kva generator. 

The graph below shows the co-relation between diesel use and power failure hours. 

 

Figure 4.3: Power failure hours and Litres of diesel used over the baseline period 

 

There is an almost perfect co-relation however after contacting the energy officer it was 

found that this are estimated values based on the run hours. EACL should do a better job of 

diesel management and install a fuel-monitoring gauge that should be recorded before every 

re-fill. 
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With this data it is impossible to calculate the efficiency of the generator. The results of 

the calculation are shown below. 

 

4.5Carbon Dioxide Emission 

 

 

Figure 4.4: Carbon Foot print EACL Addis 

 

The figure above shows the environmental carbon footprint of East African cables ton 

Co2/ton aluminium produced. The range varies from 0.33 to 2.2. This wide range could be 

an indication that:- 

(i)Aluminum production is not the key energy driver at the facility. 

       (ii)The facility does not have good energy measures in place to optimize production. 
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4.6WATER CONSUMPTION 

 

Figure 4.5 : Water use over the baseline period 

 

The graph above shows the water use in the factory over the baseline period. 

The graph below shows the co-relation between water usage in the factory versus 

production. 
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Figure 4.6 : Co-relation Water Versus Production 

(Note: The water meter in the facility is not working. For this reason the water data cannot be trusted.) 

4.7 FINDINGS AND DATA ANALYSIS 

We have studied energy use; at East African Cables Addis. In addition to electricity and diesel 

use we also studied the water consumption at the factory to gain insight on how to conserve 

the same. 

In this report we have confined our analysis of metered data to electricity data, diesel genset 

logs, lighting measurements, water bills and data gathered from several site visits. 

From this data we were able to get an idea of the energy use and check for any preliminary 

energy conservation measures. 

 

4.7.1 Comparative Electricity Use. 

Analysis of the metered data and energy cost at the factory gave the following indices. 
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Figure 4.7 : Electricity costs over baseline period 

 

 

Figure4.8: Water costs over baseline period 
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Using these data we performed an analysis over the baseline period to find out the energy 

needs and the energy cost based on electricity and water consumption. 

 

4.7.2 PRODUCTION NEEDS  

 

Figure 4.9: Production needs EACL Addis  

 

The annual average energy need for production is about 1.25 kwh//kg and 1.88 cbm of 

water per ton of production. 
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Figure 4.10 : Cost of Production Needs EACL Addis 

 

The respective electric and water production costs based on the production needs are 

about 23.39 kes for every kilogram of aluminium wire output and 160 kes for every ton of 

aluminium wire produced at the facility.  

 

4.7.3 Summary of Findings: - 

 

4.7.3.1 Energy Consuming Areas/Machines  

The pie chart below shows the percentage share of the energy by the various areas in the 

facility. 
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Figure 4.11: Consumption by Equipment group 

 

(i) The factory has the largest share at 51.24% 

(ii) Switchboard F2 has the second largest share at 22%. This switchboard serves the 

compressor primarily. 

(iii) The Upper deck (that houses the engineers), the store and factory lights     

take up    14% of the energy. 

(iv) The Admin that houses management offices takes up 13% of the energy. 

 

consumption by equipment group (monthly estimate)
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Figure 4.12 : Energy cost of each Area 

 

 The factory has the highest monthly cost estimate at 1,361,856 kes.  

 Switchboard f2 has the second highest monthly cost estimate at 582,479 kes. 

 

For the factory the Energy balance is:- 

The main advantage of an energy balance diagram is that all energy inputs can be quantified and 

balanced against all energy outputs.[6] 

 

1,361,856 KES

382,033 KES

331,238 KES

582,479 KES

Factory

Upper deck and factory lights

Admin

Sb f2

Cost by  group
(monthly estimate)
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Figure 4.13 : Energy balance at the Factory 

 

Figure 4.14 : monthly machine cost 

Pioneer
14% Cortinovis

7%

15 die
60%

9 die
6%

1+5 bobbin 
13%

Factory energy balance

0 KES 100,000 KES200,000 KES300,000 KES400,000 KES500,000 KES600,000 KES700,000 KES800,000 KES900,000 KES

Pioneer

Cortinovis

15 die

9 die

1+5 bobbin

Pioneer Cortinovis 15 die 9 die 1+5 bobbin

Machine cost 184,416 KES 88,482 KES 779,883 KES 81,517 KES 164,754 KES

Monthly Machine cost
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Admin Energy Balance 

 

Figure 4.17 Energy Balance :Administration Block 

There is potential of significantly bringing down these costs and these ECMs have been 

highlighted in chapter 5. 

 

 

 

 

 

 

 

cafeteria and 
warehouse

62%

Admin gnd  floor
3% Admin 1st floor

12%

Board A
11%

Admin 2nd 
floor
12%Other

23%

Energy Balance Admin
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Figure 4.18 monthly costs on sub board A1 

  

0 KES 50,000 KES 100,000 KES 150,000 KES 200,000 KES 250,000 KES

cafeteria and warehouse

Admin gnd  floor

Admin 1st floor

Board A

Admin 2nd floor

cafeteria and
warehouse

Admin gnd
floor

Admin 1st
floor

Board A
Admin 2nd

floor

Monthly cost admin sections 202,332 KES 10,691 KES 39,025 KES 36,094 KES 39,937 KES

Monthly cost sub board A1



 

 Page (31) 
 

 

4.7.3.2 Areas logged 

It took a 48-hour recording of energy consumption on each machine in the factory.  These 

have been highlighted below. 

I. Main Incomer 

 

Figure 4.19 ; Kw Demand 
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     Figure 4.20  : Power Factor 
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II. 15 die Drawer 

 
Figure 4.21:Power log on 15 Die Drawer Machine 
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III. Cortinovis 

 

Figure 4.22: Power logg on Cortinovis Machine 

The Cortinovis should be integrated with soft starters/ capacitors on the load side of the motor.  

As seen here the starting demand can go up to 30 Kw while the running load only runs at lower 

than 10 kw. This results in a low overall PF and also the large in-rush current increases the 

maintenance cost of the machine and lowers the overall efficiency. 
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IV. 1 n 5 bobbin 

 

 
Figure 4.23 Power log on 1 n bobbin Machine 
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V. Pioneer tubular strander 

 
Figure 4.24 Power Logg on Pioneer Strander Machine 
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VI. Compressor 45kw 

 

 
Figure 4.25 Power log on Compressor Machine 

 The compressor is fully loade is high the efficiency since it runs a d going above the 45KW 

rating. Going as high as 49 kw. This means that of the motor t above 85% loading. 
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VI     EACL subswitch a1 

 
Figure 4.26 Power log on Subswitch a1 

This serves the main administration building the cafeteria and the customer care section. The 

maximum kw demand is about 40 KW. 
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VII. Cafeteria and warehouse  

  

 

 Figure 4.27:Phase Current Measurement in the Cafeteria and warehouse.   

The phases in the cafeteria are unbalanced, EACL should undertake re-balancing and shift some 

loads to the first phase. This will help in demand management as well as power factor. 
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Figure 4.28 : Kw Demand Profile for Cafeteria. 

There is a base load of 10Kw at night, which must be the warehouse load since the cafeteria is 

closed at night. The load picks up at about 6 am to 25 kw which is around the time the cafeteria 

staff gets in. 
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VIII. Admin Ground floor 

 

 

 Figure 4.29 : Administration Ground Floor 

There is a pump that turns on every four hours. This pump should be checked since it may be 

pumping water when there is no need. EACL should also invest in a soft start for this pump 

motor since as can be seen from the graph the inrush current is quite large at start up. 
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IX. Admin First floor 

 

 Figure 4.30 : Administration First Floor 
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X. Admin Second floor 

 

 
Figure 4.31 Administration Second Floor 
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XI. Lighting 

 Figure 4.32 : Out door Lighting 
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CHAPTER  FIVE 

DISCUSSIONS OF RESULTS 

5.1 General Energy Saving Recommendations 

The following Energy Saving opportunities at the facility were identified: 

 

5.2 Compressor 

Compressed air is sometimes regarded as the fourth utility after electricity, water and gas, however 

it is usually an expensive resource for a business. Producing compressed air takes more than 10 

units of electrical power to provide 1 equivalent unit of compressed air. This means a small 

decrease in compressed air usage can result in significant electricity savings. Compressors that are 

usually left on when there is no demand can waste energy as power is used to supply air through 

the leaks in the distribution system, and even when off-load compressors can use up to 20-70% of 

the full load power. In addition fewer run-hours will reduce maintenance costs. Typical 

compressed air systems are capable of up to 30% energy savings by better control, maintenance 

schedules, a comprehensive leak detection and repair scheme, machine selection and heat 

recovery. Further savings can be achieved by reviewing the current end users of compressed air 

and identifying suitable alternatives which may be more energy efficient.[7] 

 

The facility at Addis Ababa road has a GA45+ air compressor. The process map below highlights 

the complete compressed air system. 

 



 

 Page (46) 
 

 

 

Figure 5.1  compressed air system flow sketch diagram 

Compressed air is one of the most expensive uses of energy in a manufacturing plant. About 

eight horsepower of electricity is used to generate one horsepower of compressed air. 

 

Energy Saving Recommendation: - 

 

5.1.2 Reducing Pressure supplied to Machines. 

 

At EACL Addis Ababa road the compressor controls are set up as shown below:- 
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This large range causes the compressor to be unloaded frequently. This is poor compressor 

control and leads to increased maintenance cost as well as higher energy costs. 

 

The graph below shows the recommended compressor control settings. 

 

Figure 5.2 recommended new pressure settings. 

A walk through of the individual equipment revealed that the highest-pressure demand 

required by the machines was about 6 bar (15-die). 

Reducing the pressure required by the machines significantly cuts on the energy cost. 

 Controls as shown below at the plant and so far the energy savings have been highlighted 

in the graphs below. 
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Compressor with reduced pressure band 

 

 

Figure 5.3 : Reduced Pressure 

After Pressure change (unload changed to 6.6 bar) – Energy consumption 465 kwh. 
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Figire 5.4                         Before Pressure change at 7.2 bar 512 kWh 
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Energy Savings: - 

 

 
 
  

 

 

The next step would be looking at reducing the number of 

load/unload cycles. The more frequently a compressor cycles 

within a given time period, the less efficient it is. 

This can either be done by incorporating a larger receiver or 

by increasing the pressure band.  
  

   

5.1.3  Compressed Air Leaks 

With the help of the Energy Officer at EACL Addis, Ms. Lydia Mugure,it was possible to 

carry out a leak analysis test, which should now be a part of the Maintenance schedule at 

the plant going forward. 

The results of the test are summarized below. 
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Figure5.5: Compressed Air Leak Contribution at EACL Addis Ababa Road 

The leaks at the facility contribute to an average of 69% of the energy used by the compressor. 

This is a huge amount of wasted energy and should be addressed immediately. The cost 

contribution of these leaks annually is over 4,826,000 kes. 

Best practices recommend that the leakage rate be less than 10%. 
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The pictures below show some of the areas with Leaks in the facility. 

 

For joint leaks, the facility should look into push to connect pipe joints instead of threaded 

joints. 
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 Lighting: 

Lighting is essential for making the work environment safe and for allowing staff to perform their 

tasks comfortably. It can be a significant energy user accounting for up to 40% of an organisation’s 

electricity bill. Even making small adjustments to lighting can significantly improve the working 

environment, help reduce electricity consumption and, at the same time, minimise CO2 emissions 

and save money.[7] 

A complete retrofit of the lighting equipment at EACL Addis factory is proposed. The existing 

fluorescent fixtures, sodium Parking Lamps and HFS et.al will be retrofitted with more efficient 

equipment, primarily Light Emitting Diodes (LEDs). Energy savings and demand savings will 

result from this retrofit. An additional benefit will be enhanced quality of lighting, as the new 

fixtures will provide improved color rendering and reduced flicker.  

A location-by-location inventory of fixture counts and types was made. This inventory of all 

existing lighting equipment, including their ratings, is provided in the table below. During the 

lighting survey, fixture types (lamp/ballast combinations) present in this facility were identified. 

Samples of the most common fixture types were measured to determine the fixture power under 

actual operating conditions. 

 

Lighting at EACL Current Addis 

KEY; 

Table 1: Inventory Current Lighting EACL Addis 

  

A1 1500mm, 1X58W SINGLE BATTEN FLUORESCENT SURFACE MOUNTED LUMINAIRE 

A1E As above but with emergency kit 

A2 1500mm, 2X58W TWIN BATTEN FLUORESCENT SURFACE MOUNTED LUMINAIRE 

R1 1500 mm, 1X58W SINGLE STANDARD WATER PROOF IP65 FLUORESCENT LUMINAIRE 

R2 1500 mm, 2X58W SINGLE STANDARD WATER PROOF IP65 FLUORESCENT LUMINAIRE 
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D1 

1500mm,1X58W SINGLE FLUORESCENT LUMINAIRE WITH STEEL LACQUERED LOUVRED- SURFACE 

MOUNTED 

D2 

1500mm,2X58W SINGLE FLUORESCENT LUMINAIRE WITH STEEL LACQUERED LOUVRED- SURFACE 

MOUNTED 

B1 

1200mm, 1X36W SINGLE BATTEN FLUORESCENT SURFACE MOUNTED LUMINAIRE COMPLETE WTH 

LAMP AND GEAR 

B1E As above but with emergency kit 

B2 

1200mm, 2X36W SINGLE BATTEN FLUORESCENT SURFACE MOUNTED LUMINAIRE COMPLETE WTH 

LAMP AND GEAR 

V 600mm, 18W SINGLE FLUORESCENT LUMINAIRE WITH OPAL ACRYLIC DIFFUSER 

V1 1200mm, 36W SINGLE FLUORESCENT LUMINAIRE WITH OPAL ACRYLIC DIFFUSER 

EXIT MAINTAINED 8W FLUORESCENT WITH PORLYCARBONET DIFFUSER 

N 16W 2D LUMINAIRE WITH WHITE POLYCARBONATE BODY WITH OPAL DIFFUSER AND 2D LAMP 

LC SUSPENDED 250W LOW BAY LUMINAIRE _ actual 290 

a 70W VANDAL RESISTANT WALL MOUNTED SECURITY LIGHT 

PL PENDANT LUMINAIRE WITH LAMP AND SHADE 

J4 600x600 mm 4X 1 8W RECESSED FLUORESCENT LUMINAIRE WITH  CAT2 ALUMINIUM LOUVRE 

JJ4 1200X600mm 4X140W RECESSED FLUORESECENT LUMINAIRE WITH CAT2 ALUMINUM LOUVRE 

P 300X300mm, 2X 1 8W SURFACE MOUNTED FLUORESCENT LUMINAIRE 

PE As above but with emergency kit 

FL Flood light with sodium light 

Z 400mm CITYSPACE FITTING WITH 70W HPS LAMP MOUNTED ON A 3.5m HIGH 

Z1 As above but mounted on top of a 300m SPIGOT atop the boundary wall 

HB SUSPENDED 250W HIGH BAY LUMINAIRE  

CH Chandalier 

G1 1200mm,1X36W SINGLE RECESSED MODULAR FLUORESCENT LUMINAIRE WITH METAL GRID LOUVRES 

G2 1200mm,2X36W SINGLE RECESSED MODULAR FLUORESCENT LUMINAIRE WITH METAL GRID LOUVRES 
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Led LED lights 
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Table 2 : Lighting and Operational Hours 

 

Daily 

Operational 

Hours 

kwh 

 

Daily 

Operational 

Hours 

kwh 

 

Warehouse 

Grnd Floor 
  

Finished 

Goods 

Store   

Security 

Office 

40(A2) 24 111.36 18(A2) 16 33.408 2(B2) 

   12(J4) 16 13.824 3(Q1) 

  111.36   47.232  

       

Admin 

Second Floor 
  

Upper 

Level 

Plant   

Plant Grnd 

Floor 

32(J4) 18 41.472 88(J4) 18 41.472 67(A1) 

15(N) 18 4.32 15(B1) 18 9.72 14(AIE) 

1(B1) 18 0.648 2(BIE) 18 1.296 1(P.E) 

2(V) 18 0.648 2(P.E) 18 1.296 2(P) 

15(P) 18 9.72 10(N) 18 2.88 2(A2) 

15(LV) 18 4.86 2(VT) 18 0.648 18(A) 

36(L) 18 11.664     

2(P.E) 18 1.296     
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Daily 

Operational 

Hours 

kwh 

 

Daily Operational 

Hours 
Kwh 

  Security Gate Lights 
 

 

10 1.44 18(Z1) 12 54 

10 1.74    

 3.18    

     

  

Security lights( Wall 

Mounted) 
 

 

18 69.948 20(Z) 12 60 

18 14.616    

18 0.648    

18 1.296    

18 4.176    

18 18.792    

 

Table 3: Cost of Current Lighting at EACL Addis 

 Daily Monthly Annual Annual cost 

Admin 270.072  8,214.69   98,576.28   1,971,525.60  

Dining 69.96  2,127.95   25,535.40   510,708.00  

Security 117.18  3,564.23   42,770.70   855,414.00  

Plant 172.868  5,258.07   63,096.82   1,261,936.40  

Storage 158.592  4,823.84   57,886.08   1,157,721.60  

     5,757,305.60  
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The table below summarizes the proposed lighting upgrades 

 

Table 4 : Proposed Lighting Upgrade 

 Proposed Replacement 

A1 DirecT8 LEDS 

A1E  

A2 DirecT8 LEDS 

R1 DirecT8 LEDS 

R2 DirecT8 LEDS 

D1 DirecT8 LEDS 

D2 DirecT8 LEDS 

B1 DirecT8 LEDS 

B1E  

B2 DirecT8 LEDS 

V DirecT8 LEDS 

V1 DirecT8 LEDS 

EXIT 
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N Radia LED 

LC  

A  

 

 

J4 luminos led 600*600 panel 

JJ4  

P  

PE 

 

  

Z Squat Led 3000K 

Z1  

HB 

65W CREE XB-D 5,900 Lumen LED 

Retrofit Kit  

CH  

http://www.gogreenledinternational.com/led-retrofits/65w-cree-xb-d-5-900-lumen-led-retrofit-kit.html
http://www.gogreenledinternational.com/led-retrofits/65w-cree-xb-d-5-900-lumen-led-retrofit-kit.html
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G1 DirecT8 LEDS 

G2 DirecT8 LEDS 

Led No Replacement Required 

 

 

 

 

 

Total Cost of Ownership Analysis 

 

 

Table 5: TCO Lighting 

  Cost Annual Savings Payback 

Admin  2,161,500.00   862,772.40   2.51  

Dining  215,000.00   422,524.00   0.51  

Security  133,300.00   777,304.00   0.17  

Plant  1,984,000.00   813,891.60   2.44  

Storage  364,400.00   748,454.40   0.49  

   4,858,200.00   3,624,946.40   1.34  

 

The table above gives a summary of the savings that can be achieved by retrofitting the current 

lighting at the plant. 
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5.3 Solar Leasing: 

Under a solar leasing arrangement a third party provider will be contracted to provide a solar power 

plant to EAC for use on an operational lease basis. Solar leases can typically be negotiated to 

require no up-front payments.  A solar lease would allow EAC to replace part of its current grid 

electricity consumption with on-site generated solar electricity, which will be priced below current 

grid rates, thus generating savings on electricity expenses. 

Below is a graph of the integration of a 300 kW solar power plant at the EAC Kitui Road site. 

Losses (red) would not be significant as most generated solar electricity (yellow) would be 

consumed (green) by the prevalent load (blue) at the site.  

  

 

Figure 2 : Solar potential EACL 

  

The Weekly graph below compares the minimum weekly load curve as derived from our onsite 

measurements, overlaid with the average, minimum and maximum solar power output over the 

course of a year from a 300 kW solar power plant.  
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The savings to be realized by adopting this measure are highlighted below: - 

 

  

 

The 1st Year savings by adopting this measure are projected at about 414,100 KES. The average 

savings over the term of the lease factoring in inflation are projected to be over 2,342,700 KES 

per year. 
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5.4 Power Factor Correction: 

Currently the facility has poor power factor.  An analysis has been carried out and the report of the 

PF fix is highlighted below. 

Kw kva          PF        PHI  phi degrees      Phid 

Required 

KVAR 

352 451 0.780487805  0.675350615 38.69473992 0.348166021 119.4625241 

308 377 0.816976127 0.614648621 35.21677189 0.348166021 84.07629623 

304 350 0.868571429 0.518484048 29.70694771 0.348166021 52.28320834 

392 441 0.888888889 0.47588225 27.26604445 0.348166021 50.33875875 

299 354 0.844632768 0.564917502 32.36738863 0.348166021 65.84306563 

374 423 0.884160757 0.486101773 27.85158 0.348166021    51.917656 

 

The minimum required capacitance is about 150 kvar. 

5.5 Monitoring and verification: 

A critical (and often overlooked) step to ensure on-going energy optimization projects is 

measurement and verification of your energy performance and savings. Energy savings 

cannot be measured directly, as savings are the absence of something, a void, and you cannot 

measure a void. Measurement and Verification or M&V is a process used to construct an 

energy baseline. An energy baseline is the characterization and visualization of energy 

consumption given certain energy drivers (like production, climatic conditions, occupancy, 

etc. 

Once a baseline has been established one can effectively evaluate performance. A direct 

comparison between energy usage year-on-year is not a direct comparison because 

production volumes, occupancy, climatic conditions could differ widely between one year 

and the next. 

Energy Auditors will adopt a Measurement and Verification system for each Energy 

conservation measure proposed. The standard to be used for this is IPMVP:- 
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5.5.1 Lighting: 

(IPMVP Option A: Estimated and Short Term Measurements.) 

The variables affecting savings from this lighting project are fixture powers and hours of 

operation. Fixture powers will be measured on a sample of the most common fixture types. For 

less common fixture types, fixture power will be based on a table of standard fixture powers or 

manufacturer’s data.  

Operating hours will be measured on a sample of space types during the Detailed Energy Survey. 

The measured hours will then be used to estimate the energy and demand savings during 

performance period and will not be adjusted even if the actual operating schedules change. 

Equipment numbers and locations will not vary, and operating hours are not projected to change 

after the project is implemented.  

The M&V Plan for this retrofit assumes: 

(i) Operating hours will be measured before the retrofit. The hours for the lighting fixtures 

will be the same before and after the equipment retrofit for the purpose of energy savings 

calculations.  

(ii) Interactive effects on heating and cooling equipment from the lighting retrofit will not be 

considered.  

(iii) Lighting levels will not decrease as a result of the lighting equipment retrofit. Existing 

lighting levels have been measured and recorded for each area. 

 

5.5.2 Solar Leasing.: 

(IPMVP Option C: Whole Facility Analysis.) 

Savings are determined by measuring energy use at the whole facility level. This will be 

accomplished by using real time monitoring at the main incomer and analysis of utility bills to 

determine the savings achieved. 

5.5.3 compressed air leaks: 
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 (IPMVP Option A. Partially Measured Retrofit Isolation Savings are determined by partial field 

measurement of the energy use of the system(s) to which an ECM was applied,) 

 a monitor was installed at the circuit breaker serving the compressor. This logged data will be 

compared to the data before the measure to obtain the savings,  
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CHAPTER SIX 

CONCLUSIONS. 

 

The results from the energy audit revealed that there is a great potential for energy savings 

at East African Cables Ltd Factory Addis Road. 

Our energy experience over many years has shown that an organization’s attitude to energy 

management has a fundamental effect on the way that it uses energy. Although it is possible 

to save energy through technical ‘fixes’ alone, in the long term, it is the attitude of the people 

working in the organization that has the biggest impact. 

We advise East African Cables Ltd to follow the following action points; 

Action Points 

 Attitudes are worth more than technology. The best technology will not reduce 

energy use unless attitudes are right – new equipment badly run is less effective than 

old equipment well run. 

 Tenant involvement and consultation should be the first priority – with an 

enthusiastic client, the rest is easy. 

 A well-run suggestion scheme can pay big financial dividends. 

5.4.1Motivation and Training: 

The long-term success of any energy management program will be ultimately dependent on 

the people who operate it. Sustaining the momentum of an energy management program is 

a continuing challenge and depends to a large extent on maintaining a general ethos of 

energy awareness throughout the organization. Top level commitment to the challenge is an 

essential component, providing the driving force behind any campaign. Without the full 

backing of management, little is likely to be achieved in the long-term. In addition to 

commitment, leadership is required at all levels - high level leadership to authorize necessary 

resources and to act as a corporate ‘champion’. Furthermore, for energy management to be 

truly effective, energy reduction needs to be the responsibility of everybody. 
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Energy Efficiency can be considered as an effective option for increasing profit and 

competition as well as creating an attractive marketing case for East African Cables Ltd. 

Having listed all the different remedies that can lead to electrical energy conservation, the 

implementation of these recommendations is very crucial to realize any savings. 
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APPENDICES 

Appendix A: 

 

Table 6: ELF And OLF



 

 Page (1) 
 

 

Appendix B: Details of instrumentation used –Parameters monitored Duration: 2 Weeks
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                                                           E-gauge 

 

Figure ? 
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Figure ? 
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Appendix C: data and perfomance plots of Machines audited 

 

Compressor: - 

 

Figure ? 
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Appendix D: Author taking some Measurementsd 
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Figure ? 
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APPENDIX   E 

POWER FACTOR CALCULATIONS  

Calculation of the energy savings 

In order to calculate power factor correction for your installation, your should follow the steps below: 

Step 1 – Calculate Actual Load (kW) 

(Load) Power kW = Volts V x √3 x Current I x Power factor Pf 

Step 2 – Calculate Required Power Factor Correction (kVAr) 

Power Factor Correction kVAr = Power kW (TanΦi – TanΦd) 

Φi = Cos-1 Initial Power Factor Pf 

Φd = Cos-1 Required Power Factor Pf 

Step 3 – Calculate Actual Power Factor Correction [kAVrl 

Actual Power Factor Correction Pf = Cos (Tan-1 (TanΦi – Correction kVAr/Power kW )) 

Typical Power Factor Correction available in multiples of 25kVAR’s. 

At the end of the spreadsheet you will get the calculation of the energy savings for above power factor correction. 

1. Initial Current (Amps) 

2. Original Load (kVA) 

3. Corrected Current (Amps) 

4. Corrected Load (kVA) 
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5. Reduction in Current (Amps) 

6. Reduction in Load (kVA) 

7. Annual CO2 Savings ( kg C02) 
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Calculation of the energy savings 

In order to calculate power factor correction for your installation, your should follow the steps below: 

Step 1 – Calculate Actual Load (kW) 

(Load) Power kW = Volts V x √3 x Current I x Power factor Pf 

Step 2 – Calculate Required Power Factor Correction (kVAr) 

Power Factor Correction kVAr = Power kW (TanΦi – TanΦd) 

Φi = Cos-1 Initial Power Factor Pf 

Φd = Cos-1 Required Power Factor Pf 

Step 3 – Calculate Actual Power Factor Correction [kAVrl 

Actual Power Factor Correction Pf = Cos (Tan-1 (TanΦi – Correction kVAr/Power kW )) 

Typical Power Factor Correction available in multiples of 25kVAR’s, for further details please Contact Blakley Electrics Technical 

Department. 

At the end of the spreadsheet you will get the calculation of the energy savings for above power factor correction. 

1. Initial Current (Amps) 

2. Original Load (kVA) 

3. Corrected Current (Amps) 

4. Corrected Load (kVA) 

5. Reduction in Current (Amps) 

6. Reduction in Load (kVA) 

7. Annual CO2 Savings ( kg C02) 
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APPENDIX F 

COPIES OF ELECTRICITY BILLS FOR THE FACILITY 
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APPENDIX  G 

  COPIES OF WATER BILLS FOR THE FACILITY 
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EACL FACTORY LAYOUT PLAN 
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