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The energy dilemma is here to stay

vs
Energy demand by 2050

Electrical energy demand by 

2030

CO2 emissions to 

avoid dramatic climate 

changes

The facts The need

Source: IEA 2008 Source: IPCC 2007, figure (vs. 1990 level)

How it will happen , it will happen from change of behavior, by 

change on the way we consume Energy and this change is called 

Energy management
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The best way to generate energy is 

to save it

Coal
100 units 35 units 33 units

1 kwh saved at 

home

3 energy units saved 

at the power plant



ñ Energy Management  System ñ
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Measure

ǒñEfficient energy management ñ  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.

ǒEnergy 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

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
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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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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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© Copyright 1988-2005, Conzerv Proprietary & 
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Stand-Alone Meters are not enough

ǒGenerally provide only Raw Data

ǒReadings cannot be correlated on-line, 

in Real-Time

ǒDifficult to relate Energy Consumption in Auxiliaries to 

Generation

ǒOptimization requires On-Line Data. 

ǒDifficult to achieve with Stand-Alone Instruments.
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Instrumentation

Data Converter

Data Cable

Connector KIT

System & eLAN S/W

On Line Monitoring System



Schneider Electric 15- EM BU ïVishal Basotra ïAug 2009

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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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

How Online Monitoring Help ?? Need !!
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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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CONZERV        
eLAN®

TRF
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controller

TEMP. 
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DG control 
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System Configuration
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Monitoring in

central control room

SS 3SS 1 SS 2 SS 4 SS 7

VCB VCB

VCB

VCB
VCB

VCB
VCB

INTERLOCK INTERLOCK

EB

METERING

EB

METERING

CENTRAL

PLANT 

CENTRAL

PLANT 

ET

PLANT

PRIMARY

PLANT

MACK

PACK
CAST

LEAF

CENTRAL

PLANT

VCB VCB VCB VCB VCB VCB VCB

ENERGY

METER

PLN RING MAIN SUBSTATION MS1

SS 6SS 5

C
H

IL
L
E

R
 1

C
O

M
P

.1
-5

P
U

M
P

S
 &

 F
A

N
S

S
T

A
M

 L
IN

E

A
IR

 W
A

S
H

E
R

  
#
 1

P
R

O
D

U
C

T
IO

N

P
R

O
D

U
C

T
IO

N
 M

P
 1

U
T

IL
IT

IE
S

 M
P

 3

3

3   

Communication

Line for data

transfer

System Configuration

MCP-CA MCB-AC

C
H

IL
L
E

R
 2

P
R

O
D

U
C

T
IO

N

A
IR

 W
A

S
H

E
R

 #
 2

A
IR

 W
A

S
H

E
R

 #
 3

L
IG

H
T

IN
G

 M
P

 2

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



Schneider Electric 21- EM BU ïVishal Basotra ïAug 2009

EMS S/W

RS 485 CABLE  Based System

Multifunction meter

485 TO 232

CONVERTOR

RS 485 Cable

RS 485 Cable

30 no. meters 

CPU

RS 485 Cable

30 no. meters 

RS 485 Cable
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PLC

Conzerv

eLAN®

LAN NETWORK 

HUB

Existing LAN Based

EM 6400/6434

21 METERS max

ETHERNET

CONVERTOR

PLC

21 METERS max

PLC

21 METERS max

PLC

21 METERS max

PLC

21 METERS max

PLC

21 METERS max

PLC

21 METERS max

PLC

21 METERS max

RS 485 RS 485 RS 485 RS 485

SS 1 SS 2 SS3 SS4

RS 232

Note: LAN points to be provided by M/s NTPC Dadri wherever required at the time of project execution
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ENERGY MANAGEMENT SYSTEM  

SS2SS2SS1SS1

CLIENT

CLIENT

CLIENT

6 Core fiber SM

F.O Patch cord

UTP Cable

RS 485 DATA CABLE

RS 485 to  ETHERNET
Converter
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Supervision

Supervision

Solution offer vision 

Supervision

Enterprise portal

Process
& Machines
management

Building
management

White Space 
management

Power 

management

Security 
management

Energy & 

Advanced

Services

1-

2-

Increase system connectivity

Enhance user experience
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Software

Fully Customised & Developed as per your 

ñNEEDò
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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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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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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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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
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Dashboard Screen
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Dashboard Screen
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Dashboard Screen
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Matrix Screené
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Dash Boardé
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Various Screen Shotsé(Mimics)
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Various Screen Shotsé(Online Graph)
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Various Screen Shotsé(History Trend)
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Various Screen Shotsé(Reports)
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Daily Reporté.
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Instant Report
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Week,Month and Yearly Report
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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)


