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Measure

●Efficient energy management begins with accurate 

measurement, first step being measuring and monitoring 

critical parameters in real time. Measurement of parameters 

helps to control energy related costs, improve energy 

efficiency, power quality & reliability and enhance accuracy 

of billing and cost allocation.

●Further for an effective energy improvement program, one 

of the main activities is an Energy Audit that assists the 

facilities to decide an appropriate energy mix and using the 

right equipment and technologies for improved energy 

efficiency. 
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Automatic Alarming & Control

Direct Ethernet Access
Data Logs, Trend & Forecast

Advanced Control

Waveform Capture

Real-time Power & Energy

Sag/Swell detection

Transient Detection

Loss compensation

Web-enabled

Advanced Revenue 

Load Manager
Multifunction

Single Function

Restricted
Multifunction

Basic Panel & 
Revenue Meter

Entry Range MFM

Power Quality

GPS Time Synch

Advance Power Quality

DM52DM32 DM5210TDM11&32

ELFEM6433/34 EM6436/38 PM210

PM710 ION6200 EM6400

EM3000 ION73XX PM800

ION8600

ION8800

ION7650
ION7550

High Speed Metering
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ACCREDITATION

Schneider Electric ( thru Conzerv) is accredited for Energy 

Audit by Bureau of Energy Efficiency, Ministry of 

Power,Govt of India under Energy Conservation Act 2001 
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EmphasisExamplesMeasures

• resetting controls

• switch off when not required

• repair leaks

• reschedule loads/usage

Payback time : 

immediate
Low cost

• maintenance

• meters

• M&T

• simple controls

• training end users

• Energy management systems

Payback time :

< 1 year
Medium cost

• heat recovery systems

• cogeneration of heat and 

power

• fuel conversion

Payback time:

1 year to 5 years

High cost

OUTPUT OF ENERGY EFFICIENCY ANALYSIS –

ENERGY SAVING MEASURES

5-10%

savings*

10-15 %

Savings*

15 -25%

Savings*

Typical savings
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Fix the basics

●Power factor correction

>> Avail rebates and reduce electricity bills 

>> Reduce distribution losses and overheating of network

>> Reduced maximum demand charges and voltage drop

● Harmonic filters

>> Increase life span of equipment

>> Reduce overheating or de-rating of transformers, motors  

and other wound equipment 

>> Avoid nuisance tripping of Switchgear / Relays

>> Save frequent failure of capacitors

>> Eliminate negative impact on electronic equipment
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Power Factor Correction

●Capacitors

>> Range of LV and MV capacitors for PF improvement

>> LV 415/440/480/525/620/690V, 150/200% In

>> MPP/APP Technology, Self healing/non self healing

>> From standard to most demanding application

●APFC systems

>> Maintain PF under varying load conditions

>> Thyristor switches for fast fluctuating loads
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Power Quality

●Filter Applications

>> Detuned filters for PF improvement in harmonic-rich  

environment

>> Tuned / Broadband / Active filters for harmonics 

mitigation

● Systems and Applications

>> HT/MV capacitor banks, PFC projects

>> Harmonic audits, PFC training and consultancy
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Automate

● Variable speed drives:

>>Applications: Variations, pumping, Cooling towers, 

HVAC

>>Energy saving with precise motor speed adjustment

>>Precise regulation of air flow or water pressure

>>Motor protection and soft starting

● HVAC Control

>> Centralised system for AHUs, screw chiller and drives

>> Complete control with Scada, PLCs, HMIs

>> Sequence control and power saving

>> Data exchange with BMS and remote control
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Automate

●Building automation systems (TAC)

>> On demand energy management

>> Customised energy analysis and reports

>> Reduce installation, operation and maintenance costs

>> Enhance comfort and security

>> Simplified administration

●Lighting management systems

>> Occupancy based sensing & scheduled switching

>> Daylight harvesting, shade & blind control

>> Switching & dimming, outdoor lighting control

>> Integration with BMS
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Monitor

●Complete range of advanced EMS solutions for real 

benefits of centralised monitoring of electrical and non 

electrical parameters for efficient management of system

●Real time monitoring of an installation via web technologies

●Aid preventive and corrective maintenance ensuring 

continuity for condition monitoring

●Simple solutions, web enabled energy management and 

advanced software incl WAGES (water, air, gas, electricity, 

steam) and GHG calculations

●Seemless integration with 3rd party EMS, BMS, ECS, DCS, 

DMS, Scada, Business systems etc
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Stand-Alone Meters are not enough

● Generally provide only Raw Data

● Readings cannot be correlated on-line,  in Real-Time

● Difficult to relate Energy Consumption to production

● Optimisation requires On-Line Data. Difficult to achieve with Stand-

Alone Instruments.
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EMS SYSTEM 

EM 6000 Series
RS 485-RS232

CONVERTOR

DATA 

CONVERTOR

LAN NETWORK 

HUB

ETHERNET

CONVERTOR

EM 3000 Series

DATA 

CONVERTOR

CONZERV        
eLAN®
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CONZERV        
eLAN®

TRF

PCC 

Panel 

Breaker

DATA 

CONVERTOR

DATA 

CONVERTOR

ANALOG 

CARD

Pressure 

controller

TEMP. 

Controller

Flow      

Meter

DATA 

CONVERTOR

DG 

control 

signals

Transducer

Data Logger

Measuring 

Instruments

RS485

Pulse O/p

RS232
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Diesel

Engine
Generator

Flow

Meter

Energy

Meter

Data Concentrator
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• Monitoring Production 

equipment behavior 

•Correlate operation Vs 

productivity 

•Monitor Downtime

•Machine Efficiency 

•Manpower 

effectiveness

•Idle Running of 

Machines
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Case : 2



Proper load scheduling (Demand Mgmt)
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MAX & MIN OF VITAL PARAMETERS WITH DATE AND TIME 

OF OCCURRENCE – PER HOUR BASIS



232

3
10-

Ma

© Copyright 1986-2005, ConZerv Proprietary & 

Confidential
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Energy Management System 

Applications

● Benchmarking  

● Predictive Maintenance

● Root Cause Analysis

● Power Quality

● Measurement and Verification

● Cost Allocation

● Smart Power Management

● Energy Resource Planning

● Energy Balancing

● Breaker Status – remote monitoring

● Automated Energy Billing System for Townships
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Remote Monitoring System
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Remote Monitoring System

26 10-May-31 © Copyright 1986-2005, ConZerv Proprietary & Confidential

HO

ISP
(Internet Service Provider)

GSM/CDMA 

TOWER

GSM/CDMA 

MODEM

GSM /CDMA 

MODEM

DSL CONNECTION

EMS PC

EMS PC

EMS PC

Online Data

Analysis 
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1

TCP/IP port to LAN 
/VPN network with 

Public IP

uC

controller

uC controller with store and 
forward storage up to 32MB 

SDD card and communicating 
with central pc via TCP/IP 

protocol

RS485 network

Scanner with 
analog input , 
Modbus RTU, 
RS485output, 
with display

Location 1

2 15 1

uC

controller

uC controller with store and 
forward storage up to 32MB 

SDD card and communicating 
with central pc via TCP/IP 

protocol

RS485 network

Scanner with 
analog input , 
Modbus RTU, 
RS485output, 
with display

Location 90

2 15

Location 1 to 90

eLAN®

Software

PC central location with eLAN 

running , data storage , report 

generation and web view enabled
LAN with internet 

enabled

Central Location

PACs, UPS
PACs, UPS

System Architecture (Basic) 

TCP/IP port to LAN 
/VPN network with 

Public IP
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We are

the global specialist in 

energy management
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A Global Company

INR 119,450 crore revenue in 2009

114,000 people in more than 100 countries

>200 factories around the world

R&D centres in25 countries
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Schneider Electric in India

6,500 employees

9 manufacturing sites, 4 distribution centers around the countr

6 R&D centers

400 authorized partners (Distributors, System Integrators and 

Panel Builders)

One Regional Project & Engineering Centre



* Energy Efficiency
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COMPRESSED AIR SYSTEM
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Compressed Air System

●Problem of leakages

>>Compressed Air Efficiency:

>60 to 80% of the power of the prime mover is converted 

into an unusable form of energy (HEAT)

>And to a lesser extent, into friction, misuse and noise.

>Overall efficiency of compressed air is 10 to 20 %
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Air Compressors - Leaks

Orifice Size 

mm 

KW 

Wasted 

* Energy Waste 

(Rs/Year) 

0.8 0.2 8000 

1.6 0.8 32000 

3.1 3.0 120000 

6.4 12.0 480000 
 

*  based on Rs. 5 / kWh ; 8000 operating hours; air at 7.0 bar 
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Solution for Compressed Air System 

Efficiency Monitoring

●Observe change in duty cycle – load / unload – times.If load 

duration increases, efficiency is declining.

●Energy audit will determine ideal duty cycle.

●EMS can indicate on line changes in efficiency by increases 

in load cycle and consequent energy consumption.

●During unload cycle air compressor should not consume 
over 25 to 30 % rated power. EMS can continuously check.

●Leakages can be checked by monitoring energy 
consumption. 
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PUMPING SYSTEM
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●Pumps running at low efficiency as:

>>Discharge pressure too high

>>Energy consumption high

>> Overrated pumps in operation

● Norms are:

>> Filtration - 0.11 – 0.13 kWh/KL

>>Hydro pneumatic- 0.15 – 0.35 kWh/KL

>>Hot water re-circulation- 0.05 - 0.08 kWh/KL

PUMPING EFFICIENCY
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Efficiency Curves
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Solution for Achieving Pumping 

Efficiency

●Often, Pumps operate at very moderate efficiency of 30 to 
40 % even though motor efficiency is quite high say 88%. 
Pumping efficiency should be thoroughly checked during 
Energy audit to upgrade operating point to 50 to 60 %.

●EMS provides continuous data of energy efficiency of 
pumps by monitoring flow as well as energy.

●For Pumps above 100 KW a  multi function meter is 
recommended.
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COOLING TOWER
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Cooling Tower Efficiency

●Problem areas:

>> Pump consumption high

>> Approach factor high

>> Nozzles blocked 
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Cooling Tower Performance
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Efficiency of Cooling Tower

●Efficiency of Cooling Tower is indicated mainly by the factor 

called ‘Approach’.

●‘Approach’ is the difference between wet bulb temperature 

and the cooling water outlet.

●‘Approach’ is a design parameter and typical values are 30 

to 50 C.

●Actual measurement was higher than design value.
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Solution for Achieving Efficiency of 

Cooling Tower

●Energy audit will include measurement of ‘Approach’, 

‘Range’ and absolute values of inlet and outlet 

temperatures to arrive at efficiency as well as establish 

causes of lower efficiency.Solutions will also form part of 

report.

●EMS can enable monitoring of energy as well as 

temperatures on a continuous basis. Any deterioration in 

efficiency will be indicated thru the system.

●Nozzles should be checked periodically and replaced with 

non choking ones
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MOTOR EFFICIENCY
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Motor Efficiency

●Motor audits indicate:

>> Motors running at vey low loads

>> Efficiency observed to be low

>> Consumption high
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Motors

• Motors consume 70% to 80% of the electric power. The 
basic approach for efficiency is:

- Provide better controls (VSD instead of throttling)

- Process re-engineering

- Maintain voltage levels

- Minimise phase unbalance

- Minimise rewound motor losses (no load pf 0.2 or below)

- Avoid over / under capacity

- Use energy efficient motors (92%) 
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Motors – Effect of Using Higher than 

required Rating

Parameter Case 1 Case 2 Case 3

Motor Load 7.5 kw at F.L. 10 kw at 3/4 load 15 kw at ½ load

Required load 7.5 7.5 7.5

Motor EFF (%) 88 84 79

Motor input kw 8.5 9.0 9.5

Unit consumed kwh 42500 45000 47500

% increase -- 5.8 11.76
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High Efficiency Motors
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Solution for Energy Efficiency in 

Motors

●Energy audit can assess efficiencies of motors and can also provide 

info on underloading of certain motors.

●EMS can indicate any loss of efficiency of heavy motors on a 

continuous basis and assist in maintenance so that problem can be 

attended to before burnout.

●Rewinding of motors below 50 HP should be avoided, if possible, as 

consumption of rewound motors maybe higher by 5 to 10 %. 

Replacement can give a payback in less than a year. Keep motors 

rewound thrice or more as standby for emergency usage only.
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LIGHTING EFFICIENCY
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Lighting solutions

●The voltage used for lighting is 230 to 245 volts.

●Reduce the costs and improve your lighting experience by scene 
control ( lighting control system)

●Choose from Stand Alone , Bus Control and Wireless Control to suit 
your applications

●A wide range of high end aesthetic designs for different User 
Interfaces is available - Colour touch screens , Wall switches and 
Dimmers , Input units and matching Electrical Accessories .
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Lighting Energy Saver

CoolLiteTM – Features

Savings Spot Check
Factory Option Meter

Short circuit, 

Over load protection

% Savings, One Time Setting

20% Tech parks

OLTC / UPS Stabilized Supply

PFC Ballasts, New Lamps

15% General Use 

Malls, Offices, Multiplexes, Auditoriums

OLTC Stabilized

Mixed Old / New Lamps

10% Buildings older than 5 yrs

Supply goes down to 200v occasionally

Very Old Fluorescents

Bypass – Supply < 200v

Electronic Line Monitor

Lo, OK, Hi voltage and 

Trip with Alarm Relay o/p



54

Summary

● Use step wise approach to implement

energy efficiency in your plant.

● Focus on plant utilities to reduce energy

consumption.

● At the first available opportunity replace 

energy inefficient systems like compressed

air usage, rewound motors with energy

efficient motors, more efficient lighting etc
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Contact us

●Get in touch with us 

●Visit: http://www.schneider-electric.co.in

http://www.schneider-electric.co.in/
http://www.schneider-electric.co.in/
http://www.schneider-electric.co.in/
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Make the most of  your energy

Thank you


