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In any industry, the three top operating costs are often found to be energy (both electrical and thermal), 
labour and materials. Among the three, energy has the highest potential for cost reduction.  Energy audit 
will help to understand more about the ways energy is used in the industry, and help in identifying the 
areas where waste can occur and where scope for improvement exists. Such an audit programme will 
review variations in energy costs, availability and reliability of supply of energy, decide on appropriate 
energy mix, identify energy conservation technologies, retrofit for energy conservation equipment etc. 
In general, energy audit is the translation of conservation ideas into realities, by evolving technically 
feasible solutions with economic and other organizational considerations within a specified time.  

The type of energy audit to be performed depends on the type of industry, the depth to which final 
audit is needed, and the potential and magnitude of cost reduction desired. Thus energy audit can be 
classified into the following types: Preliminary Audit, Targeted Energy Audits and Detailed Audit
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PHASE III –POST AUDIT PHASE



opportunity to meet the personnel concerned, to familiarize 
with the site and to assess the procedures necessary to carry 
out the energy audit.



An overview of unit operations, important process steps, material and energy use and waste generation 
is then assembled in the form of process flow diagram. Information from existing drawings, records and 
shop floor survey will help in preparing the flow chart. Simultaneously the team should identify the 
various inputs and output streams at each process step. A typical example of flowchart of Penicillin-G 
manufacturing is given in the Figure 4.1. 



Energy Usage by Processes: This is where the major opportunity for improvement lies and many of
themare hidden. Process analysis is a useful tool for process integrationmeasures.







Report on

DETAILED ENERGY AUDIT
TABLE OF CONTENTS
i.   Acknowledgement 
ii   Energy Audit Team
iii. Executive Summary 

Energy Audit Options at a glance and Recommendations 

1.0 Introduction About the Plant 
1.1  General plant details and descriptions 
1.2  Component of production cost (Raw materials, energy, chemicals, manpower, 

overhead, others) 
1.3  Major energy use and areas 

2.0 Production Process Description 
2.1  Brief description of manufacturing process 
2.2  Process flow diagram and Major unit operations 
2.3  Major raw material inputs, quantity and costs 

3.0 Energy and Utility System Description 
3.1  List of utilities 
3.2  Brief description of each utility 

3.2.1 Electricity 
3.2.2 Steam 
3.2.3 Water 
3.2.4 Compressed air 
3.2.5 Chilled water 
3.2.6 Cooling water

4.0 Detailed Process Flow Diagram and Energy & Material Balance 
4.1  Flow chart showing flow rate, temperature, pressures of all input - output streams 
4.2  Water balance for entire industry

 
5.0 Energy Efficiency in Utility and Process Systems 

5.1   Specific energy consumption 
5.2   Boiler efficiency assessment 
5.3   Thermic fluid heater performance assessments 
5.4   Furnace efficiency analysis 
5.5   Cooling water system performance assessment 
5.6   DG set performance assessment 
5.7   Refrigeration system performance 
5.8   Compressed air system performance 
5.9   Electric motor load analysis 
5.10 Lighting system 

6.0 Energy Conservation Options and Recommendations 
6.1 List of options in terms of no cost, low cost, medium cost and high cost, annual energy 

savings and payback 
6.2  Implementation plan for energy saving measures/Projects 

ANNEXURE 
Al.   List of instruments 
A2.  List of Vendors and other Technical details



The following worksheets (refer Table 4.2 & Table 4.3) can be used as guidance for energy audit 
assessment and reporting in Executive Summary. Table 4.4 shows the reporting format for energy 
conservation recommendations in the main report.

Table 4.2 Summary Of Energy Saving Recommendations

Energy Saving

Recommendations

Annual Energy

(Fuel & Electricity) 

Savings (kWh/MT 

or kL/MT)

Annual Cost  

Savings 

(Rs. Lakhs)

 

Capital 
Investment 
(Rs. Lakhs)

Simple 
Payback 
Period



Operation

Operation

Net Energy Savings 



















Parameters of importance other than electrical such as Temperature and Heat Flow, Radiation ,Air and
Gas Flow, Liquid Flow, RPM , Air Velocity, Noise and Vibration, Dust Concentration, TDS, PH,
Moisture Content, Relative Humidity, Flue Gas Analysis – CO , O , CO, SO , NO , Combustion2 2 x x

Efficiency etc.

kVA
kVA



Combustion Gas Analyzer:

It is light and easier to handle compared to the fuel
efficiencymonitor.

Manometer with Pitot Tube:



Contact Thermometer:

Non Contact Infrared Thermometer:

Ultrasonic Flow Meter:



Psychrometer:



Lux Meters:

Smart Energy Meters:





Collect energy consumption, and production data for the equipment and processes covered 
within the scope of energy audit, operating data, and schedule of operation, non proprietary 
process flow charts, and production level disaggregated by product, if applicable, and other 
related historical data essential by the accredited energy auditor for achieving the purpose of 
energy audit.



Where different alternatives for implementation of an energy efficiency measure are available, 
the accredited energy auditor shall examine and discuss such options and recommend the 
techno-financially better option;

A monitoring and verification protocol to quantify on annual basis the impact of each measure 
with respect to energy conservation and cost reduction for reporting to Bureau and the concerned 
State designated agency;

A time schedule agreed upon by the designated consumer of selected measures taking into 
consideration constraints such as availability of finance and availability of proposed equipment.

The energy audit report shall highlight, details of specific energy consumption, list of 
recommendations to reduce energy consumption and costs, monitoring and evaluation of impact of 
selected measures and conclude with certification by accredited energy auditor stating that  -

All data monitoring devices are in good working condition and have been calibrated or certified by 
approved or authorized agencies and no tempering of such devices have occurred.



(3) The accredited energy auditor shall highlight the strengths and weaknesses of the designated 
consumer in the management of energy and energy resources in the energy audit report and 
recommend necessary action to improve upon method of reporting data, energy management 
system in detail along with their underlying rationale, and improving energy efficiency and 
reducing energy consumption of the designated consumer.

(4)  The accredited energy auditor shall sign the energy audit report under the seal of its firm giving all 
the accreditation details along with details of manpower employed in conducting the energy audit. 

(5)  The energy audit report shall include a work schedule sheet duly signed by accredited energy auditor 
and energy manager of the designated consumer.





1.  NPC Energy Audit Manual and Reports 

2.  Energy Management Handbook, John Wiley and Sons - Wayne C. Turner 

3.  Guide to Energy Management, Cape Hart, Turner and Kennedy 

4.  Cleaner Production – Energy Efficiency Manual for GERIAP, UNEP, Bangkok prepared by 

National Productivity Council 

www.eeca.govt.nz 

www.energyusernews.com 
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