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GUIDELINES FOR ENERGY AUDIT  

Introduction 

The IR-UNDP Project scope of work for RDSO includes the preparation of Energy Audit 

Guidelines. This document has been prepared in fulfilment of the same.  

Energy Efficiency and Conservation are essential to achieving environmental sustainability. 

They are the simplest ways to reduce greenhouse gas emissions and other forms of air 

pollution such as acid rain and smog. Good energy management starts with an energy audit. 

Energy Efficiency and Conservation yield the dual benefits of money savings and 

environmental protection. Therefore, energy audit and follow up action on audit 

recommendations should be viewed as very important for sustainability of any business.  

As per Ministry of Power (referred hereafter as MOP) Notification S.O. 394 (E), dated 

12/03/2007, the Central Government in consultation with Bureau of Energy Efficiency (BEE) 

has identified Indian Railways as a Designated Consumer (DC). Indeed, IR is the single 

largest organization with the highest electricity consumption in India. Indian Railways 

consumes approx. 2.4% of India’s total electricity consumption. As per the said MOP 

notification, the following IR entities have been identified as DC: 13 Traction Sub Stations 

(TSSs), 16 Diesel Loco Sheds, 6 production units i.e. Integral Coach Factory (ICF), Rail 

Coach Factory (RCF), Chittaranjan Locomotive Works (CLW), Diesel Locomotive Works 

(DLW), Diesel Component Works (DCW), and Rail Wheel Factory (RWF) and Workshops 

having annual energy consumption of 30,000 MTOE or more. Further, each identified DC 

has to furnish its Specific Energy Consumption to BEE and conduct an energy audit of its 

installations as per the Notification S.O. 02/11(6)/05-BEE dated 28/04/2010 at defined 

interval of time. Thus, the guidelines mentioned in this document will help each of the 

aforesaid units of IR to prepare for an energy audit.  

As per Notification S.O. 02/11(6)/05-BEE dated 28/04/2010, every designated consumer 

shall have its first energy audit conducted by an accredited energy1 auditor within 18 months 

of the notification issued by Central Government under clause (i) of Section 14 of the Act. 

The interval of time for conduct and completion of subsequent energy audits shall be three 

years with effect from the date of submission of the previous energy audit report by the 

accredited energy auditor to the management of the designated consumer. Railways are 

advised to carefully go through the MOP notification and BEE regulations. 

The purpose of this guideline is to raise awareness among the IR officers and staff involved 

in energy efficiency/ energy audit activities and also to guide them in the process of 

identifying and implementing energy saving opportunities in the shop-floors of PUs/ 

Workshops/ Sheds, Railway Stations, Offices, Hospitals, etc. The guidelines also aim to 

provide basic information on how to conduct an energy audit, with a focus on non-traction 

sector in Indian Railway.  

 

                                                           
1
 Please refer BEE Notification No. 02/11(7)/09-BEE dated 31/03/2010 for (Qualification of Accredited Energy 
Auditor and Maintenance of their List )Regulations, 2009 
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Loads at stations, offices, hospital and residential colonies are predominantly: lighting, fans 

and air conditioning. In production units, workshops and loco sheds machinery and plant 

consume substantial amounts of energy. 

 An energy audit is a key to developing an energy management program. Although energy 

audits have various degrees of complexity and can vary widely from one organisation to 

another, energy audit typically involves the following steps: 

 Planning and Preparation 

 Data collection and review 

 Plant surveys and system measurement 

 Observation and review of operating practices 

 Data documentation and analysis. 

 Reporting of the results and recommendations 

 

Energy audit is defined as “the verification, monitoring and analysis of use of energy 

including submission of technical reports containing recommendations for improving energy 

efficiency with cost benefit analysis and an action plan to reduce energy consumption.” 

 
Energy Audit Study helps to understand and analyze energy utilization and identify areas of 
energy wastage, decide how to budget energy use, plan & practice feasible energy 
conservation methods that will enhance energy efficiency, minimize energy wastage and 
substantially reduce the cost incurred on energy. Energy Audit is the thus the key to a 
systematic approach for decision-making in the area of Energy Management. Energy Audit 
(EA) Study should be directed towards: 

 Indentifying cost-effective measures to improve the efficiency of energy use. 

 Estimates of potential energy saving, implementation costs and payback periods for 

each recommended action, and 

 Documenting results & vital information generated through these activities.  

 

An Energy Audit Study Includes:  

 

 Auditing of Energy Consumption (Including any heat and power generated) 

 General examination of work place (Including physical condition of organization, its 

processes, occupancy time and variations in ambient temperature and energy 

consumption pattern) 

 Measurement of all energy flows (Including testing of equipment and calibration of 

meters) 

 Analysis and appraisal of energy usage (e.g. specific fuel consumption, energy-

product interrelationship) 

 Energy Management procedures and methodology 

 Identification of energy improvement opportunities and recommendations for energy 

efficiency measures and quantification of implementation costs and paybacks 
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 Identification of possible usage of co-generation, renewable sources of energy and 

recommendations for implementation, wherever possible with cost benefits analysis.  

 
In general, the energy audit is the translation of conservation ideas and hopes into reality, by 

lending technically feasible solutions with economic and other organizational considerations 

within a specified time frame. Thus, energy audits can be classified into the following two 

types:  

i. Preliminary audit  (Walk-through audit) 
ii. Detailed audit (Diagnostic audit)  

 
Preliminary Energy Audit Methodology: 
 
Preliminary energy audit is a relatively quick exercise to: 

 Establish energy consumption in the organization 

 Estimate the scope for saving 

 Identify the most likely (and the easiest) areas for attention 

 Identify immediate (especially no-/low-cost) improvements/ savings 

 Set a 'reference point' 

 Identify areas for more detailed study/measurement 

 Preliminary energy audit uses existing, or easily obtained data 

 
Detailed Energy Audit Methodology: 
 
A comprehensive audit provides a detailed energy project implementation plan for a facility, 
since it evaluates all major energy using systems.  
 
This type of audit offers the most accurate estimate of energy savings and cost. It considers 
the interactive effects of all projects, accounts for the energy use of all major equipment, and 
includes detailed energy cost saving calculations and project cost. 
 
In a comprehensive audit, one of the key elements is the energy balance. This is based on 
an inventory of energy using systems, assumptions of current operating conditions and 
calculations of energy use. This estimated use is then compared to utility bill charges. 
 
Detailed energy auditing is carried out in three phases: Phase I, II and III. 
 
Phase I - Pre Audit Phase 
Phase II - Audit Phase 
Phase III - Post Audit Phase 
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Methodology 
 

The key steps in an energy audit are as follows: 

1. Conduct a condition survey- Assess the general operational practices at site, listing of 

utilities, log book for energy consumption data availability, monitoring of key parameters, 

identify situations that require further assessment during the audit progress. 

2. Establish the Audit mandate- Obtain commitment from management and define the 
expectations and outcome of the audit. 

 
3. Establish the audit scope- The audit scope needs to consider the available resources 

such as staff, time, audit boundaries, level of analysis, expected results, the degree of 
detail, and the budget for conducting the energy audit. 

 
4. Analyse energy consumption and cost- Collect, organise , summarize and analyse 

historical energy billings and the tariffs that apply to them 
 
5. Compare energy performance- Determine energy use indices and compare them 

internally from one period to another, from one facility to a similar one within the 
organisation, from one system to a similar one, or externally to a best practices available 
within the industry. 

 
6. Profile Energy use pattern- Determine the time relationship of energy use such as the 

electricity demand profile 
 
7. Inventory Energy Use-Prepare a list of all energy consuming loads in the audit area and 

measure their consumption and demand characteristics. 
 
8. Identify energy management opportunities (EMOs) - Include operational and 

technological measures to reduce energy waste. 
 
9. Assess the benefits- Measure potential energy and cost savings, along with any co-

benefits. 
 
10. Report for Action-Report the audit findings and communicate them as needed for 

successful implementation. 
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ENERGY CELL/TEAM 

Energy Cell/Team and Its role 
 

 Selection of energy team to collect, analyse and report data for energy consumption 

of each utility, equipment and appliances, etc. 

 Appointment of Energy Manager to be responsible for energy benchmarking   

 Organize meeting/awareness programme with all divisional heads and persons from 

each utility. 

 Preparation and finalization of form/questionnaire specific to utility for collection of 

energy data  

 An improved data recording, collection and analysis system to keep track of energy 

consumption is to be developed. 

 Preparation of an inventory of all electrical loads for each utility.  

 Identify key locations for Installation of energy meters at all feeders to monitor 

electricity consumption. 
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Energy Audit Guidelines for Railway Stations  

 

Checklist for Railway Stations  

 Availability of single line diagram depicting the power supply system. 

 Identification of high energy consumption areas/ equipments 

 Data in respect of each source of electricity supply i.e. Utility, Contracted 

demand, actual maximum demand and power factor.  

 Data of load distribution, peak load, and energy use and power factor pattern on 

monthly basis.   

 Monitoring and recording of monthly energy consumption in respect of overall 

station area, station building, platforms, yard, etc.   

 Automation in operation of lighting system, fans, pump and motors.  

 Data in respect of running hours of pumps. 

 Cleaning schedule for lighting fixtures so as to ensure that full light output of 

luminaire is available for illumination.  

 Schedule for measurement and recording of lux levels at representative 

locations. Comparison of lux level with the relevant standards.  

 Checking of efficacy of air-conditioning system 

 Data of DG sets i.e. rating, operating hours, fuel consumed, etc. 
 

 Data of actual Specific Fuel Consumption of DGs.  
 

 Data of all connected loads. Such data is to be utilized to identify (energy) 

inefficient systems/ equipments.  

 Data of all energy meters installed at railway station and adjoining areas. 
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Energy Audit Guidelines for Hospitals  

 

Checklist for Railway Hospital  

 Availability of single line diagram depicting the power supply system  

 Identification of high energy consumption areas/ equipments 

 Data in respect of energy consumption of hospital and input power factor. 

 Data of load distribution, peak load, and energy use and power factor pattern on 

monthly basis.   

 Data of monthly energy consumption in respect of energy intensive areas/ items 

of the hospital.   

 Automation in operation of lighting system, fans, pump and motors.  

 Data in respect of running hours of pumps. 

 Cleaning schedule for lighting fixtures so as to ensure that full light output of 

luminaire is available for illumination.  

 Schedule for measurement and recording of lux levels at representative 

locations. Comparison of lux level with the relevant standards.  

 Checking of efficacy of air-conditioning system 

 Checking of efficacy of heating systems 

 Data of all connected loads. Such data is to be utilized to identify (energy) 

inefficient systems/ equipments.  

 Data of all energy meters installed in the hospital. 
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Energy Audit Guidelines for Production Units, Workshops and Sheds  

 

Checklist for Production Units, Workshops and Sheds 

 Availability of single line diagram depicting the power supply system 

 Identification of high energy consumption areas/ equipments 

 Data in respect of each source of electricity supply i.e. Utility, Contracted 

demand, energy consumption, actual maximum demand and power factor.  

 Overall and shop-wise data in respect of energy consumption, maximum demand 

and input power factor. 

 (Major shop-wise) Data of load distribution, peak load, and energy use and power 

factor pattern on monthly basis.   

 Data of energy consumption in respect of energy intensive individual items   

 Data in respect of production output of each major shop 

 Automation in operation of lighting system, fans, pump and motors.  

 Data of DG sets i.e. rating, operating hours, fuel consumed, etc. 
 

 Actual Specific Fuel Consumption of DGs is maintained.  
 

 Shop-wise data of all connected loads. Such data is to be utilized to identify 

(energy) inefficient systems/ equipments.   

 Data of all energy meters installed in the unit. 
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Energy Audit Guidelines for HQ and Divisional offices 

 

Checklist for HQ and Divisional offices 

 Availability of single line diagram depicting the power supply system  

 Identification of high energy consumption areas/ equipments 

 Data in respect of energy consumption of the building and input power factor. 

 Data of load distribution, peak load, and energy use and power factor pattern on 

monthly basis.   

 Data of monthly energy consumption in respect of energy intensive areas/ items 

of the hospital.   

 Automation in operation of lighting system, pump and motors.  

 Data in respect of running hours of pumps. 

 Cleaning schedule for lighting fixtures so as to ensure that full light output of 

luminaire is available for illumination.  

 Schedule for measurement and recording of lux levels at representative 

locations. Comparison of lux level with the relevant standards.  

 Checking of air leakages in halls/ rooms as would increase the load of air-

conditioning and electricity based heating systems. 

 Checking of efficacy of air-conditioning system 

 Checking of efficacy of electricity based room heating systems 

 Utilization of solar energy for water heating  

 Data of DG sets i.e. rating, operating hours, fuel consumed, etc. 
 

 Data of actual Specific Fuel Consumption of DGs.  
 

 Data of all connected loads. Such data is to be utilized to identify (energy) 

inefficient systems/ equipments.  

 Data of all energy meters installed to monitor the energy consumption. 
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Energy Audit Guidelines for Residential Colonies  

 

Checklist for Residential Colonies 

 Availability of single line diagram depicting the power supply system. 

 Identification of buildings in the nature of service buildings (e.g. Rest House, 

Community Building, etc.) – for these buildings, generally follow the guideline as 

for HQ and DRM office.  

 In respect of colony, focus has to be on investigation of energy balance so as to 

check whether the consumption of officer/ staff quarters is getting reflected in the 

total consumption or else there is some theft/ leakage. Besides that, the focus is 

to be on street lighting.      

 Data of monthly energy consumption in respect of colony and buildings (in the 

nature of service buildings e.g. Rest House, Community Building, etc.).   

 Data of load distribution, peak load, and energy use and power factor pattern on 

monthly basis.   

 Periodic sample check of quarters to ascertain if energy meters are in working 

condition.  

 Check if Solar Heaters in the are in working condition (if provided)  

 Automation in operation of street lighting system and pump & motors.  

 Data in respect of running hours of pumps. 

 Cleaning schedule for street lighting fixtures so as to ensure that full light output 

of luminaire is available for illumination.  

 Schedule for measurement and recording of lux levels at representative 

locations. Comparison of lux level with the relevant standards.  

 Data of all connected loads. Such data is to be utilized to identify (energy) 

inefficient systems/ equipments.  

 Data of all energy meters (wherever) installed to monitor the colony energy 

consumption. 

 

 


