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Energy production

& transmission
Energy usage

A unique positioning where it really makes 

the difference

Global specialist in 

Energy Management

Covering

World Energy 

consumption

Making energy:
ÅSafe

ÅReliable

ÅEfficient

ÅProductive

ÅGreen
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An international and sustainable growth

billion sales in 2008 (in ú)

% of sales in new economies

people in 100+ countries

Rank in Fortune 500 ranking

Revenue devoted to R&D

Residential 10%

Energy & Infrastructure 16%

Industry 26%

Data centres & Networks 17%

Buildings 31%

Sales by geography ïHalf year 2009

Sales by End markets

North 

America

28%
Asia 

Pacific
20%

RoW
11%

Western

Europe

35%

Eastern 
Europe

[6]%
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Integrated solutions in a building

Critical Power & cooling
Reliable: Prevent from power outage & quality 

variance

Electrical distribution

Safe
ÅProtect people and assets

ÅTransform and distribute power safely

Access control

Security

HVAC control

Lighting control

Energy monitoring & control

Motor control

Efficient & productive:

ÅMeasure and control 

energy, automate, provide relevant diagnosis 

ÅManage processes

ÅMake all the utilities of any Infrastructure 

more efficient

Renewable energies
Green: Make the connection of renewable 

energy sources easy, reliable and cost-effective

Interoperability and openness
to third party systemsSimple software integration



ñ Active Energy Management  for 

Buildingsò
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Monitor

4. 

Monitoring, 

consulting 

services and 

training

Measure

Fix the basics

Automate

3. Solutions in :

ǒ building management, 

ǒ power management, 

ǒ motor control, 

ǒ lighting control

1. Energy audit

and metering

2. Low consumption

devices

Power quality

Power reliability

The Solution is a lifecycle approach with active 

energy efficiency to save money and planet
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Measure
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Measure

ǒEfficient energy management begins with accurate 

measurement, first step being measuring and monitoring critical 

parameters in real time. 

ǒMeasurement of parameters helps to control energy related 

costs, improve energy efficiency, power quality & reliability and 

enhance accuracy of billing and cost allocation.

ǒFurther 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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Energy Audit
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Compare measured 

values against 

design

Compare energy 

consumption with 

operational & design 

condition

Identify opportunities

for fine-tuning 

& retrofits

Perform analysis 

to quantify & qualify 

existing condition

Evaluate

techno-economical

feasibility

Select & prioritize 

for implementation 

ÅLow Cost

ÅMedium Cost

ÅHigh Cost

Motors & drives

Combustion System,

Boilers, Furnace 

& Kilns

Chillers & 

Cooling Towers 

Air-Conditioning 

& Refrigeration

system

Compressed air 

system

Electrical, Fuel & Water

Procurement, 

Distribution & Usage

Pumps & Fans

Process Heating 

& Cooling

Drying & Conditioning 

system 

Measurement 

Instruments

( all portable type)

Analytical tools 

Professional 

Energy Auditors &

Engineers

(Process & Design)

ÅTemperature

ÅPressure

ÅFlow ïliquid & air

ÅCombustion

ÅPower analyzers

ÅTDS, PH & all others

Structure of Comprehensive Energy Audit
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EmphasisExamplesMeasures

Åresetting controls

Åswitch off when not required

Årepair leaks

Åreschedule loads/usage

Payback time : 

< 6 months
Low cost

Åmaintenance

Åmeters

ÅM&T

Åsimple controls

Åtraining end users

ÅEnergy management systems

Payback time :

< 12 months
Medium cost

Åheat recovery systems

Åcogeneration of heat and power

Åfuel conversion

Payback time:

< 18 months

High cost

Output of Energy Efficiency Analysis ï

Energy Saving Measures

5-10%

savings*

10-15 %

Savings*

15 -25%

Savings*

Typical savings
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Where To Monitor ?

üAll Service Entrances

üAll Major Feeders

üAll Critical Loads

üMonitor at all Points Where 

Separate Billing information is 

Desired.
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ECBC Standards for Buildings
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ECBC Standards for Buildings

ǒEnergy Performance Index (EPI) should be maintained less 

than 150 Kwh/Sq M.

ǒApplicable for building above 600KVA Contract  demand and 

floor area 1000m2

ǒUnder § 8.2.4 (ECBC 2006) electrical distribution in building 

shall have permanently installed electrical metering.

ǒAll the major energy consuming equipments and feeder having 

65 KVA and above (separate metering for lighting feeder §7.3) 

need to have meters to record energy consumption and 

various other parameters. 

1

5
10-

Jul-

© Copyright 1986-2005, ConZerv Proprietary & 

Confidential
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Automatic Alarming & Control

High Speed Metering

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

DM52DM1000
DM5210T

ELFEM6433/34 EM6436/38 PM210

PM710 ION6200 EM6400

EM3000 ION73XX PM800

ION8600

ION8800

ION7650
ION7550

DM3000



What is POWER QUALITY

Power Quality is the interaction of electronic 

equipment within the electrical environment. 
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Why is Power Quality so important? 

Power Quality is an increasingly important issue for all

businesses. Problems with powering and grounding

can cause data and processing errors that affect

production and service quality. 
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How to know if your business has Power 

Quality problems? 

ǒAre you experiencing premature failures of motors or drives? 

ǒDo you have adjustable speed drives that frequently trip off-

line? 

ǒDo your computers lock up? Do your computer monitor 

screens jitter? 

ǒDo you lose equipment after lightening storms? 

ǒAre uninterruptible power supplies frequently going to battery? 

ǒAre transformer cases extremely hot to touch? 

If your answer is "yes" to any of these questions, 

you may have a Power Quality problem
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Are Power Quality problems always visible?

ǒNo - in many cases, disturbances can cause imperceptible 
damage to circuits and other components, a phenomenon 
known as "electronic rust."

ǒThis is a major cause of premature equipment failure and 
problems like computer lockups.
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How are Power Quality problems 

diagnosed?

Sophisticated monitoring, analysis and testing are 

usually required to isolate the specific type of 

disturbance and pinpoint the cause.
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What are the CAUSES & its 

CONSEQUENCES ?

ǒThe causes and consequences of power quality problems 

can be traced to a specific type of electrical disturbance. By 

analyzing the waveform of the disturbance, Power Quality 

engineers can determine what problems your facility has and 

what the optimal solution is. 

A normal voltage waveform is 50 cycles per second - at most

plus or minus 10% of nominal voltage. Power disturbances can

be classified into four categories, each varying in effect, duration

and intensity.
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1.Voltage fluctuations 

ǒVoltage fluctuations are changes or swings in the steady-state voltage above or below 
the designated input range for a piece of equipment. Fluctuations include both sags 
and swells. 

ǒCauses: Large equipment start-up or shutdown; sudden change in load; improper 
wiring; or grounding; utility protection devices 

ǒVulnerable equipments: Computers; fax machines; variable frequency drives; CNC 
machines; extruders; motors 

ǒEffects: Data errors; memory loss; equipment shutdown; flickering lights; motors 
stalling/stopping; reduced motor life 

ǒSolutions: Verify proper electrical connections and wiring; relocate equipment; Soft 
starters for motor; uninterruptible power supply; voltage ride-through equipment 
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2.Transients
ǒTransients, commonly called as "surges," are sub-cycle disturbances of very short duration that 

vary greatly in magnitude. When transient occur, thousands of volt can be generated into the 

electrical system, causing problems for equipments down the line. 

ǒCauses : Lighting; normal operation of utility equipment; equipment start-up and shutdown; 

welding equipment. 

ǒVulnerable equipments : Phone systems; computers; fax machines; digital scales; gas pump 

controls; fire/security systems; variable frequency drives; CNC machines; PLCs. 

ǒEffects : Processing errors; computer lock-up; burned circuit boards; degradation of electrical 

insulation; equipment damage. 

ǒSolutions : Transient voltage surge suppression; uninterruptible power supply; isolation 

transformer; proper grounding.
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3.Electrical noise

ǒElectrical noise is high-frequency interference caused by a number of 
factors, including arc welding or the operation of some electric motors.

ǒCauses : Lighting; normal operation of utility equipment; equipment start-up and 
shutdown; welding equipment. 

ǒVulnerable equipments : Phone systems; computers; fax machines; digital scales; gas 
pump controls; fire/security systems; variable frequency drives; CNC machines; PLCs. 

ǒEffects : Processing errors; computer lock-up; burned circuit boards; degradation of 
electrical insulation; equipment damage. 

ǒSolutions : Transient voltage surge suppression; uninterruptible power supply; isolation 
transformer; proper grounding.
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4.Harmonics
ǒHarmonics are the periodic steady-state distortions of the sine wave due to equipment 

generating a frequency other than the standard 50 cycles per second.

ǒCauses : Electronic ballasts; non-linear loads; variable frequency drives.

ǒVulnerable equipments : Transformers; circuit breakers; phone systems; capacitor banks; 
motors. 

ǒEffects : Overheating of electrical equipment; random breakers tripping, High Neutral 
Current due to 3rd Harmonics . 

ǒSolutions : Harmonic filters; wiring and grounding upgrades; isolating non-linear loads; 
special transformers. 
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PM800 Meter Series

PM800 key features comparison
PM850 PM870

Basic metering, Min/Max values with reset 

Accuracy IEC60687 Class

Individual harmonics

PM820PM810

Custom data logging :

Size (kb)

Custom logs

Billing log

0.5S

É É É É

Opt É É É

80

1

É

É É

É

0.5S 0.5S

Opt

800

3

É

800

3

É

0.5S

Trending and forecasting

Waveform capture É É

Sag / swell detection

Max number of onboard alarms 45 52 62 74
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Advanced Metering Panel Devices - ION7650/7550

ǒION7550

ÁSag/Swell detection

ÁWaveform capture @ 256 samples/cycle (configurable)

ÁIndividual harmonics to the 63rd

ÁTransformer Loss Compensation (TLC)

ÁInstrument Transformer Compensation (ITC)

ÁV4, I4 and I5 terminals for metering neutral and ground circuits

ÁNICT (current probe) option available

ǒION7650

ÁTransient detection

ÁWaveform capture @ 512 (1024 optional) samples/cycle 

(configurable)

ÁSymmetrical components

ÁOptional EN50160 and Flicker
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Fix the Basics
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Fix the basics

ǒPower factor correction

ǒAvail rebates and reduce electricity bills

ǒReduce distribution losses and overheating of network

ǒReduced maximum demand charges and voltage drop

ǒHarmonic filters

ǒIncrease life span of equipment

ǒReduce overheating or de-rating of transformers, motors 

and other wound equipment 

ǒAvoid nuisance tripping of drives or switchgear

ǒSave frequent failure of capacitors

ǒEliminate negative impact on electronic equipment
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Power Quality

ǒFilter Applications

ǒDetuned filters for PF improvement in harmonic-rich 

environment

ǒTuned / Broadband / Active filters for harmonics mitigation

ǒSystems and Applications

ǒHT/LT capacitor banks, PFC projects

ǒHarmonic audits, PFC training and consultancy
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Power Factor Correction

ǒCapacitors

ǒRange of LV and MV capacitors for PF improvement

ǒLV 415/440/480/525V, 150/200/300/350 In

ǒMPP/APP Technology, Self healing/non self healing

ǒFrom standard to most demanding application

ǒAPFC systems

ǒMaintain PF under varying load conditions

ǒThyristor switches for fast fluctuating loads
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A comprehensive range suited for India(1/2)

LV Capacitors PF Relays & Static Switches LV Banks & APFC



Schneider Electric 34- EM BU ïVishal Basotra ïAug 2009

MV Capacitors FILTERS MV APFC & Projects

+

A comprehensive range suited for India(2/2)
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Automate
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Automate 

ǒVariable speed drives

ǒApplications: Variations, pumping, Cooling towers, HVAC

ǒEnergy saving with precise motor speed adjustment

ǒPrecise regulation of air flow or water pressure

ǒMotor protection and soft starting

ǒHVAC Control

ǒCentralized system for AHUs, screw chiller and drives

ǒComplete control with SCADA, PLCôs, HMIôs

ǒSequence control and power saving

ǒData exchange with BMS and remote control



Schneider Electric 37- EM BU ïVishal Basotra ïAug 2009

Automate

ǒBuilding automation systems (TAC)

ǒOn demand energy management

ǒCustomised energy analysis and reports

ǒReduce installation, operation and maintenance costs

ǒEnhance comfort and security

ǒSimplified administration

ǒLighting management systems

ǒOccupancy based sensing & scheduled switching

ǒDaylight harvesting, shade & blind control

ǒSwitching & dimming, outdoor lighting control

ǒIntegration with BMS
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Monitor
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o No control over Energy usage

o No control over Maximum Demand

o Energy planning depends upon  EB bill at the end of month

o Difficulty in Energy accounting across various departments

o Low System Power Factor

o Inability to study the load characteristics

o Inability to study the power quality/disturbance

o No data to figure out Transmission & Distribution loss

Need for Energy Management System
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Questions Related to Energy Use

VWhat are the reasons for excesive 

energy consumption?

VWhere and why does it happen?

VWhat is our target consumption?

VWhat can we do to improve our 

energy use practice?
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Use Power monitors

Tie

66 kV

11 kV

11 kV

415 V

66 kV

11 kV
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Monitoring in

central control room

SS 3SS 1 SS 2 SS 4 SS 7

VCB VCB
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11 KV ROOM TO CONTROL ROOM &

CENTRAL PLANT D/B TO CONTROL ROOM 

USING TELECOMMUNICATION CABLE 

OTHERS REQUIRED LAN.

Legend:

Control Room

Energy meter

Telecommunication Cable 

LAN connection

Data Converter
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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

System Configuration
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Remote Monitoring System

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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Power Monitoring Systems  

ÂBasic

ÂAdvanced

ÂEnterprise
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Real-time Monitoring

üView key distribution points 

üAccess from any workstation: 

üreal-time power and energy

ühistorical trends and data logs

üalarm conditions

üequipment status (on/off, temperature, etc.)

ücontrol triggers

üanalysis tools

üSelect pre-configured diagrams or easily create 

customized views 

üPoint-and-click navigation to reveal deeper layers 

of detail

üGroup different views, save in library

üQuickly select ranges of information to analyze
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Reporting
üGenerate manually, scheduled or event-driven

üDistribute automatically as email or HTML

üStandard reports: 

üReal time Alarms

üHistorical reports

üMicrosoft Excel using report wizard

üAggregate energy and demand ïmultiple feeds, costs per 

tariff Power quality analysis ïwaveforms, tolerance 

curves, harmonics

üCustom reports:

üScheduled reports

üEvent generated reports

üVisual Basic or other SQL reporting tools

üOur services team can help with custom report development
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Trend Graphing

üSingle graph or multiple overlays for comparison

üTrend any measured parameter: 

üvoltage, current, power, power factor

üdemand, predicted demand, energy

üharmonics

ütemperature, etc.

üGraph aggregate load profiles

üCreate usage profiles

üTrack system-wide energy-related costs
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Power Quality Analysis

üContinuous, wide-area monitoring, data capture and 

reporting

üIEC 61000-4-30 and EN50160 compliance reports ï

view indices as numeric charts or graphic profiles

üHarmonic histograms, THD, K-factor, crest 

factor, phasors, symmetrical components.

üWaveforms ïlong durations, overlays to correlate 

phase-to-phase

üPlot sags, swells, transients on industry-standard 

tolerance curves (ITIC/CBEMA, SEMI).

üClick on a time-stamped event to see more detail
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Alarms and Events

Alarms :

üSimple

üLogical

üComplex

Multimedia/On Screen/Email/Print reports

üReceive alerts to outages or impending problems

üTrigger on PQ events, thresholds or equipment 
conditions

üTrigger on complex/summary conditions

üAlarms from meters are immediately pushed to the 
system level

Messaging (automatically) : 

üSend out customized notifications to 
workstations, email, cell phone, PDA

üUpload all associated event data

üGenerate a report

üLog complete information (coincident 
conditions, waveforms, timestamps) 
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Manual & Automated Control

üPowerful, supervisory control over breakers, relays, 

switches, loads, generators, capacitor banks, fans, etc.

üPerform manual control by clicking on-screen trigger 

buttons

üUse the Virtual Processor to perform automated 

control:

üGathers data from multiple devices

üIncorporates process variables

üIf predefined thresholds are exceeded, initiates 

coordinated control actions over multiple loads or 

other equipment



© Copyright 1988-2005, Conzerv Proprietary & 

Confidential
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© Copyright 1988-2005, Conzerv Proprietary & 

Confidential
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Benefits of Energy Management System
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1. Power Quality Analysis

ǒWhat is my disturbance (Sag Swell, Harmonics, Transient) 
level  ?

ǒHow clean is the power received from Electricity Board ?

ǒAre my equipments causing disturbances ?

ǒAre there fluctuations in Voltage and Frequency ?
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1.1 Disturbance Data
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1.2 Sequence of Events (including Fault Data)
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1.3 Multiple Disturbances
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2. Benchmarking Energy Consumption 

ǒ Understanding the patterns of all forms of energy use and 

other utilities is the first step in assessing the potential for 

efficiency savings. 

ǒ Provides a  tremendous  diagnostic tool for identifying  and 

solving energy problems and appreciating opportunities for 

cost savings.
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2.1 Benchmarking Energy Consumption
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Abnormal Consumption 

Trend at TR1:

Investigate reasons for 

high energy (kWh) 

consumption on 21/11 

& 26/11

TIPS: 

Correlate Production 

& Energy

3. kWh Consumption Trend Investigation

ABC Customer
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4. Reduce Specific Energy consumption
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ǒIt analyses power received and consumed and measures the 
differences.

ǒHelps to identify energy consumed by each machinery. 

ǒIt analyses level of the losses incurred due to distribution, low 
PF, Unbalance load, high leakage current and harmonics at 
feeders.

ǒIdeally ,the distribution loss is plant should be less than 2% 

5. Reduction in Distribution Loss 
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5.1 Reduction in Distribution Loss
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Á Helps to  reduce peak demand and associated 

demand charges.

Á Regular verification of daily load profile

Á Plant manager to identify and eliminate demand 

spikes

Examples: Simultaneous start of motor, pump, compressor start ups or 

schedule operation in such a way as to reduce overall demand.

6. Reducing Peak Demand
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6.1 Opportunity For Effective Max Demand Control
KLGCC Electricity Demand Profile 
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ǒ Computes the energy balance at various nodes 
Conducts overall energy accounting. 

ǒ Energy use pattern of every feeder is monitored

ǒ Any variation in power consumption pattern at any 
process or sub section is exposed immediately for 
immediate control.

7. Energy Resource Planning
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Dept wise load 

distribution

7.1 Energy Resource Planning
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ǒ Quickly spotting wasteful energy use. 

ǒ By reviewing daily load profiles and comparing to 

bench mark levels

ǒ Identify the instance when equipment is not 

performing properly or unused equipment is left 

running.

8. Eliminating Inefficient Equipment Operation
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08:00:00-09:00:00 679 345 498 139 25 54 168 132 13 85 111 219 167 0 72

09:00:00-10:00:00 607 357 498 145 19 61 135 140 27 79 92 163 133 0 74

10:00:00-11:00:00 731 416 509 164 27 65 200 128 20 76 125 235 200 1 75

11:00:00-12:00:00 604 312 489 124 21 114 79 130 19 75 67 129 79 0 74

12:00:00-13:00:00 531 403 450 161 25 111 177 77 6 63 102 74 178 0 68

13:00:00-14:00:00 577 280 505 113 23 90 43 150 21 84 123 55 41 0 73

14:00:00-15:00:00 577 227 495 92 34 91 3 84 4 71 131 58 3 0 82

15:00:00-16:00:00 653 182 584 72 39 90 3 125 1 103 82 132 3 0 83

16:00:00-17:00:00 671 179 580 72 33 105 7 117 0 96 106 144 6 0 83

17:00:00-18:00:00 516 185 580 75 31 118 21 84 0 78 125 27 20 0 63

18:00:00-19:00:00 466 183 598 73 19 120 24 82 0 67 93 32 24 0 65

19:00:00-20:00:00 405 149 530 60 7 102 0 60 0 69 116 31 0 0 60 Potential: 
20:00:00-21:00:00 457 117 595 48 1 108 0 94 0 81 134 32 0 0 61 97 kWh savings
21:00:00-22:00:00 428 98 588 39 2 90 0 80 0 59 132 32 0 0 61

22:00:00-23:00:00 356 72 534 29 3 57 0 57 0 37 113 32 0 0 62

23:00:00-00:00:00 434 53 562 21 2 47 0 64 0 31 77 150 0 0 62

00:00:00-01:00:00 466 52 578 22 2 56 0 67 0 24 127 128 0 0 60

01:00:00-02:00:00 552 60 585 23 2 67 0 37 0 24 129 212 0 0 63

02:00:00-03:00:00 483 60 538 25 1 68 0 31 0 17 108 169 0 0 61

03:00:00-04:00:00 336 52 458 21 2 69 0 26 0 3 41 100 0 0 61

04:00:00-05:00:00 557 54 514 21 2 66 0 26 0 3 126 230 0 0 62

05:00:00-06:00:00 560 53 497 22 1 68 0 26 0 3 130 236 0 0 61

06:00:00-07:00:00 428 55 474 22 5 61 0 26 0 5 111 128 0 0 61 Potential
07:00:00-08:00:00 508 210 526 84 41 39 60 145 2 85 103 31 59 0 70 186 kWh savings

Total for Day 12582 4154 12765 1667 367 1917 920 1988 113 1318 2604 2779 913 1 1617

ON PEAK 7902 3433 7499 1377 306 1319 860 1483 111 1086 1539 1363 854 1 994
OFF PEAK 4680 721 5266 290 61 598 60 505 2 232 1065 1416 59 0 623

Investigate : What is consuming extra kWh when there is no operation? GOOD operation Idle run:  14 kWh wasted

WASTAGE: 30 kWh Machine switched off.

Total Potential Savings:

327 kWh per day

75.21 RM per day

Hourly kWh Consumption from 08:00 hrs to 08:00 hrs
11/27/2006

Machine idling for 5 

hrs (low load). 

Check what is 

happening during 

this period

Machine is either on 

part operation or 

idling (load load): if 

part operation, 

consider shifting 

production to full 

load running.

10-Jul-28

8.1 Eliminating Inefficient Equipment Operation
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ǒ Helps in planned shut down based on run hours and 

efficiency of the equipment. 

ǒ This reduces down time and helps plan predictive 

maintenance. 

9. Predictive Maintenance
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9.1 Predictive Maintenance



Schneider Electric 74- EM BU ïVishal Basotra ïAug 2009

The system can analyze incidents like
ǒ Excess energy consumption, 

ǒ Overloading, 

ǒ Excess T&D loss, 

ǒ Machine breakdown, 

ǒ Breaker tripping, 

ǒ Damages to capacitors etc

10. Root Cause Analysis
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ǒ Malfunctioning or degraded equipment often has an 

associated ñenergy fingerprintò. 

ǒ Easy detected by regularly viewing data generated by the 

system over the time.ò

11. Improving Energy Equipment Performance
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11.1 Breaker Status Monitoring


