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Integrated solutions in a building
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The Solution Is a lifecycle approach with active
energy efficiency to save money and planet

Measure
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Measure
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Measure

OEfficient energy management begins with accurate
measurement, first step being measuring and monitoring critical
parameters in real time.

OMeasurement of parameters helps to control energy related
costs, improve energy efficiency, power quality & reliability and
enhance accuracy of billing and cost allocation.

OFurther 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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Structure of Comprehensive Energy Audit

ALow Cost
AMedium Cost

AHigh Cost

Compare measured
values against
design

Compare energy
consumption with
operational & design
condition

Perform analysis
to quantify & qualify
existing condition

Identify opportunities
for fine-tuning
& retrofits

Evaluate
techno-economical
feasibility

Select & prioritize
for implementation
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Electrical, Fuel & Water
Procurement,
Distribution & Usage

Pumps & Fans
Motors & drives

Compressed air
system

Chillers &
Cooling Towers

Air-Conditioning
& Refrigeration
system

Combustion System,
Boilers, Furnace
& Kilns

Process Heating
& Cooling

Drying & Conditioning
system

Measurement
Instruments
(all portable type)

ATemperature
APressure

AFlow i liquid & air
ACombustion
APower analyzers
ATDS, PH & all others

Analytical tools

Professional
Energy Auditors &
Engineers
(Process & Design)




Output of Energy Efficiency Analysis i
Energy Saving Measures

Aresetting controls Payback time :
,Bswm?h off when not required < 6 months 5-10%
Arepair leaks

Areschedule loads/usage

savings*

Amaintenance

Medium cost Ameters Payback time :
AM&T < 12 months 10-15 %
Asimple controls Savings*
& Atraining end users
AEnergy management systems
High cost Aheat recovery systems el i 15 -25%

Acogeneration of heat and power

: < 18 months Savings*
Afuel conversion
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Where To Monitor ?

u All Service Entrances
U All Major Feeders
U All Critical Loads

U Monitor at all Points Where
Separate Billing information is
Desired.
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ECBC Standards for Buildings

al DRAFTECBC27MARCH2006.pdf - Adobe Reader 1] x|
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Energy Conservation Building Code
2006
The Energy Conservation Building Code (ECBC) 2006 has been developed by the
International Institute for Energy Conservation (IIEC) under contract with the United
States Agency for International Development (USAID) as a part of the Energy
Comservation and Commercialization (ECO) Project providing support to the Bureau
of Energy Efficlency (BEE) Action Plan.
us Agency for International Development
‘1 m k
s USAID
\‘__w " FROM THE AMERICAN PEOPLE
International Institute for Energy Conservation
hd
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ECBC Standards for Buildings

OEnergy Performance Index (EPI) should be maintained less
than 150 Kwh/Sq M.

OApplicable for building above 600KVA Contract demand and
floor area 1000m?

oUnder § 8.2.4 (ECBC 2006) electrical distribution in building
shall have permanently installed electrical metering.

OAll 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.
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Transient Detection Advance Power Quality

ION8800 Advanced Revenue

GPS Time Synch

_ High Speed Metering
Loss compensation

Advanced Control
Web -enabled
Sag/Swell detection

Waveform Capture _ _
Automatic Alarming & Control

Direct Ethernet Access

EM3000 ION73XX

Data Logs, Trend & Forecast

Power Quality Real-time Power & Energy

Multifunction PM710 ION6200 EM6400

Load Manager

Restricted
Multifunction

Entry Range MFM
EM6433/34 ELF EM6436/38

Basic Panel &

Single Function Revenue Meter

DM5210T

DM1000 DM3000
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What iIs POWER QUALITY

Power Quality is the interaction of electronic
equipment within the electrical environment.

Schneider



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.



How to know If your business has Power
Quality problems?

OAre you experiencing premature failures of motors or drives?

oDo you have adjustable speed drives that frequently trip off-
line?

oDo your computers lock up? Do your computer monitor
screens jitter?

oDo you lose equipment after lightening storms?
OAre uninterruptible power supplies frequently going to battery?
OAre transformer cases extremely hot to touch?

If your answer is "yes" to any of these questions,
you may have a Power Quality problem

Schneider Electric - EM BU i Vishal Basotrai Aug 2009
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Are Power Quality problems always visible?

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

O0This 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 ?

O0The 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.

Schneider Electric - EM BU T Vishal Basotra i Aug 2009

22



1.Voltage fluctuations

0 Voltage 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.

]
e s | L ]

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

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

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

0 Solutions: 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

0 Transients, 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.

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

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

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

0 Solutions : Transient voltage surge suppression; uninterruptible power supply; isolation
transformer; proper grounding.

Schneider Electric - EM BU i Vishal Basotrai Aug 2009
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3.Electrical noise

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

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

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

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

0 Solutions : Transient voltage surge suppression; uninterruptible power supply; isolation
transformer; proper grounding.
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4.Harmonics

0 Harmonics are the periodic steady-state distortions of the sine wave due to equipment
generating a frequency other than the standard 50 cycles per second.

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

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

0 Effects : Overheating of electrical equipment; random breakers tripping, High Neutral
Current due to 3" Harmonics .

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

PMB800 key features comparison

Sag / swell detection

Waveform capture

Trending and forecasting

Max number of onboard alarms

Custom data logging :
Size (kb)

Custom logs

Billing log

Individual harmonics

Basic metering, Min/Max values with reset

Accuracy IEC60687 Class

Schneider Electric - EM BU i Vishal Basotrai Aug 2009
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Advanced Metering Panel Devices - ION7650/7550

0 ION7550
A Sag/Swell detection
AWaveform capture @ 256 samples/cycle (configurable)
Alndividual harmonics to the 63rd
ATransformer Loss Compensation (TLC)
Alnstrument Transformer Compensation (ITC)
AV4, 14 and 15 terminals for metering neutral and ground circuits
ANICT (current probe) option available

0 ION7650
ATransient detection

AWaveform capture @ 512 (1024 optional) samples/cycle
(configurable)

A Symmetrical components
A Optional EN50160 and Flicker

Schneider Electric - EM BU T Vishal Basotra i Aug 2009
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Fix the basics

oPower factor correction
O Avalil rebates and reduce electricity bills
0 Reduce distribution losses and overheating of network
0 Reduced maximum demand charges and voltage drop

O Harmonic filters
O Increase life span of equipment

0 Reduce overheating or de-rating of transformers, motors
and other wound equipment

0 Avoid nuisance tripping of drives or switchgear
0 Save frequent failure of capacitors
0 Eliminate negative impact on electronic equipment

Schneider Electric - EM BU i Vishal Basotrai Aug 2009
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Power Quality

OFilter Applications

0 Detuned filters for PF improvement in harmonic-rich
environment

0 Tuned / Broadband / Active filters for harmonics mitigation

0 Systems and Applications
O HT/LT capacitor banks, PFC projects
0 Harmonic audits, PFC training and consultancy

Schneider Electric - EM BU i Vishal Basotrai Aug 2009
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Power Factor Correction

oCapacitors
0 Range of LV and MV capacitors for PF improvement
0 LV 415/440/480/525V, 150/200/300/350 In
0 MPP/APP Technology, Self healing/non self healing
0 From standard to most demanding application

OAPFC systems
0 Maintain PF under varying load conditions
0 Thyristor switches for fast fluctuating loads

Schneider Electric - EM BU i Vishal Basotrai Aug 2009
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A comprehensive range suited for India(1/2)

LV Capacitors PF Relays & Static Switches LV Banks & APFC

Schneider Electric - EM BU T Vishal Basotra i Aug 2009
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A comprehensive range suited for India(2/2)

£ 4

MV APFC & Projects




Schneider Electric
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Automate
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Automate

0 Variable speed drives
0 Applications: Variations, pumping, Cooling towers, HVAC
Energy saving with precise motor speed adjustment
0 Precise regulation of air flow or water pressure
O Motor protection and soft starting

O¢

0 HVAC Control

0 Centralized system for AHUSs, screw chiller and drives
Compl ete control with SCADA,
0 Sequence control and power saving
0 Data exchange with BMS and remote control

O¢
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Automate

OoBuilding automation systems (TAC)
0 On demand energy management
Customised energy analysis and reports
Reduce installation, operation and maintenance costs
0 Enhance comfort and security
0 Simplified administration

O¢ O«

oLighting management systems
0 Occupancy based sensing & scheduled switching

0 Daylight harvesting, shade & blind control
0 Switching & dimming, outdoor lighting control

O Integration with BMS

Schneider Electric - EM BU i Vishal Basotrai Aug 2009
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Monitor
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o

Need for Energy Management System

No control over Energy usage

No control over Maximum Demand

Energy planning depends upon EB bill at the end of month
Difficulty in Energy accounting across various departments
Low System Power Factor

Inability to study the load characteristics

Inability to study the power quality/disturbance

No data to figure out Transmission & Distribution loss

Schneider Electric - EM BU i Vishal Basotrai Aug 2009
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Questions Related to Energy Use

VWhat are the reasons for excesive

energy consumption? Your Business
V Where and why does it happen? ‘? :
V What is our target consumption? ® ‘ v SEEL st
V What can we do to improve our Energy Costs

energy use practice?
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Use Power monitors
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System Configuration
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System Configuration

CONZERV
eLAN®

.;—<.

|| ‘.ll
ANALOG |& ®
CARD | ,

u]'f—‘-—.'w
IRRRIHOO |
DG control l
signals
PCC Panel -
Breaker E{
Pressure TEMP. Flow
controller Controller Meter
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Remote Monitoring System

NECTION

GSM/CDMA TOWER

GSM/CDMA MODEM
EMS PC
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ower Monitoring Systems

ABasic

AAdvanced

AEnterprise
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Real-time Monitoring

U View key distribution points
U Access from any workstation:
U real-time power and energy
U historical trends and data logs
U alarm conditions
U equipment status (on/off, temperature, etc.)
U control triggers
U analysis tools

U Select pre-configured diagrams or easily create
customized views

U Point-and-click navigation to reveal deeper layers

Genecator Status 75 -_?:
- }

==rn of detalil

U Group different views, save in library

U Quickly select ranges of information to analyze
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Reporting

EC 51000-4-30 \

& - From Fakoasey 7, 2908
Yo
#20 Vattage Frefis - 10 Alrese brberval
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VIAR Lned Pulie

e || G | o
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U Generate manually, scheduled or event-driven
U Distribute automatically as email or HTML
U Standard reports:

U Real time Alarms

0 Historical reports

U Microsoft Excel using report wizard

U Aggregate energy and demand i multiple feeds, costs per
tariff Power quality analysis T waveforms, tolerance

curves, harmonics
U Custom reports:
U Scheduled reports
U Event generated reports

U Visual Basic or other SQL reporting tools

U Our services team can help with custom report development
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Trend Graphing

U Single graph or multiple overlays for comparison

U Trend any measured parameter:
U voltage, current, power, power factor
U demand, predicted demand, energy
U harmonics
U temperature, etc.

U Graph aggregate load profiles

U Create usage profiles

U Track system-wide energy-related costs

 ERAEERAR RS
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Power Quality Analysis

Schneider Electric

-EM BU T Vishal Basotrai Aug 2009

U Continuous, wide-area monitoring, data capture and
reporting

U IEC 61000-4-30 and EN50160 compliance reports i
view indices as numeric charts or graphic profiles

U Harmonic histograms, THD, K-factor, crest
factor, phasors, symmetrical components.

U Waveforms 1 long durations, overlays to correlate
phase-to-phase

U Plot sags, swells, transients on industry-standard
tolerance curves (ITIC/ICBEMA, SEMI).

U Click on a time-stamped event to see more detail

49



Alarms and Events

Schneider Electric

-EM BU T Vishal Basotrai Aug 2009

Alarms :
u Simple
U Logical
U Complex
Multimedia/On Screen/Email/Print reports
U Receive alerts to outages or impending problems

U Trigger on PQ events, thresholds or equipment
conditions

U Trigger on complex/summary conditions

U Alarms from meters are immediately pushed to the
system level

Messaging (automatically) :

U Send out customized notifications to
workstations, email, cell phone, PDA

U Upload all associated event data
U Generate a report

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

Schneider Electric

-EM BU T Vishal Basotrai Aug 2009

U Powerful, supervisory control over breakers, relays,
switches, loads, generators, capacitor banks, fans, etc

t Perform manual control by clicking on-screen trigger
buttons

U Use the Virtual Processor to perform automated
control:

U Gathers data from multiple devices

U Incorporates process variables

U If predefined thresholds are exceeded, initiates
coordinated control actions over multiple loads or
other equipment
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CONZERV® Conzerv - eLAN® Software Client Logo |

Smart Energy Managamant
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CONZERV® Conzerv - eLAN® Software Client Logo |

Smart Energy Managamant

omel Mimicl Matrix | Graphs l Dashboard l Histnryl Alarm | Status I Repc @ h!?

Dashboard- For Manager Maintenance
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eLAN - Energy Management System
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Benefits of Energy Management System
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1. Power Quality Analysis

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

0 How clean is the power received from Electricity Board ?
0 Are my equipments causing disturbances ?

0 Are there fluctuations in Voltage and Frequency ?

Schneider Electric - EM BU T Vishal Basotra i Aug 2009
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1.1 Disturbance Data




M ¥ista - guest - [SEQUENCE OF 220 K¥ BREAKER TRIPPINGS[User Diagram:Sequence of Events]]

1 Eil= Edit Wiew ‘Window Help

1.2 Sequence of Events (including Fault Data)

Dpkions

E=1E1 P s R S

| | | | | :

_1&] x|
e

[

hiode timestamp caluze_ioh cause_walue effect_ion effect_walue
3 |EPOLIEMWA_2 13-02-2007 07 57:16.144 Pk Digital Input #1 CK.T BER OM Setpaint #1 S5TD 5P 1 ACTIWE
4 |EPOLAEMWA_2 13-02-2007 OF:57:15.593 Pk Drigital Input #1 CK.T BKR OR HS Setpoint #4 HS SF 4 ACTIWVE
5 |EPOLIEMWA_2 13-02-2007 07:57:15.391 Pk Digital Input #1 CK.T BER OM HS Setpoint #5 HS SP B INACTIWE
6 |EPOL1EMWA_2 13-02-2007 07 57:15.391 Pk Drigital Input #1 CK.T BER OM HS Setpoint #1 HS SP 1 INACTIVE
7 |MRSS5.BAY_4 1 3-02-2007 1023027, 227 Abd Digital Input #1 CK.T BER OM HS Setpoint #4 HS SP 4 ACTIWE
8 |MRSS.BAY_4 13-02-2007 10:23:27.055 akd Digital Input #1 CK.T BER OM Setpoint #1 STD 5P 1 ACTIWE
3 |EPOLIBOMWA_1 13-02-2007 01:00:42 226 fhd Drigital Input #1 CK.T BEER O H5 Setpoint #4 H5 5F 4 ACTIVE
10 |EPOLBOMWA_3 13-02-2007 01:00:42.187 Abd Digital Input H#1 CK.T BER OM HS Setpoint #4 HS SP 4 ACTIVE
11 |EPOLBOMYWA_3 13-02-2007 07:00:42.103 Akd Digital Input #1 CK.T BER OM Setpaint #1 S5TD 5P 1 ACTIWE
12 |EPOLABOMWA_1 13-02-2007 07:00: 42, 087 Ahd Drigital Input #1 CK.T BKR OR Setpoint #1 STD 5P 1 ACTIWE
13 |EPOL.SACHIM_2 13-02-2007 01:00:39. 222 fkd Digital Input #1 CK.T BKR OFF HS Setpoint #5 HS SP B ACTIVE
14 |EPOLIEMWA_2 13-02-2007 01:00:33.146 Akd Drigital Input #1 CK.T BER OFF Setpaoint #1 STD 5P 1 INACTIVE
15 |EFPOL.SACHIM_2 1 3-02-2007 07:00:39.1 26 Akl Digital Input #1 CK.T BER OFF Setpoint #1 STD SP 1 INACTIVE
16 |EPOL.SACHIM_2 13-02-2007 01:00:39.023 Akl Digital Input #1 CK.T BKR OFF HS Setpoint #4 HS SP 4 INACTIWVE
17 |EFPOL.SACHIM_2 13-02-2007 01:00:33.023 Akl Drigital Input #1 Ck.T BER OFF H5 Setpoint #1 H5 5F 1 ACTIWE
18 |EPOL.SACHIM_2 13-02-2007 01:00:35. 983 Abd Digital Input H#1 CK.T BER OM HS Setpoint #4 HS SP 4 ACTIVE
19 |EPOL.SACHIM_2 13-02-2007 01:00:35. 754 Akd Digital Input #1 CK.T BER OM H5 Setpoint #1 HS SP 1 INACTIVE
20 |EFPOL.SACHIM_2 1 3-02-2007 07:00:38. 744 fhd Drigital Input #1 CK.T BER OFF HS Setpoint #4 H5 SF 4 INACTIVE
21 |EPOL.SACHIM_2 13-02-2007 01:00:35. 744 fkd Digital Input #1 CK.T BKR OFF HS Setpoint #1 HS SP 1 ACTIVE
22 |EPOLIEMWA_2 13-02-2007 01:00:35. 689 Akl Drigital Input #1 CK.T BER OFF H5 Setpoint #6 HS SP B ACTIVE
23 |EPOLIEMWA_2 1 3-02-2007 071:00:32. 433 Akl Digital Input #1 CK.T BER OFF HS Setpoint #1 HS SP 1 AaCTIWE
24 |EPOLIEMWA_2 13-02-2007 01:00:35. 449 akd Digital Input #1 CK.T BER OM HS Setpoint #1 HS SP 1 INACTIVE
25 |EPOLAEMWA_2 1 3-02-2007 01:00:38. 370 Akl Drigital Input #1 CK.T BER OFF H5 Setpoint #4 H5 S5F 4 INACTIVE
26 |EPOLEMWA_2 13-02-2007 01:00:38. 370 Abd Digital Input H#1 CK.T BKR OFF HS Setpoint #1 HS SP 1 ACTIWVE
27 |EPOL.SACHIM_1 13-02-2007 01:00:35.127 Akl Digital Input #1 CK.T BER OFF Setpaint #1 STD 5P 1 INACTIVE
28 |EPOL.40MWaA_ 220K 1 3-02-2007 01:00:38.105 Ak Drigital Input #1 CK.T BKR OR HS Setpoint #4 HS SF 4 ACTIWVE
29 |EPOL.40MWa_ 220K 13-02-2007 01:00:37. 906 akd Digital Input #1 CK.T BER OM HS Setpoint #1 HS SP 1 INACTIVE
30 | EPOL.40MWaA_ 220K 13-02-2007 01:00:37.827 Akl Drigital Input #1 CK.T BER OFF HS Setpoint #4 HS SP 4 INACTIVE
31 | EPOL.40MWA_ 220K 1 3-02-2007 07:00:37. 827 Akl Digital Input #1 CK.T BER OFF HS Setpoint #1 HS SP 1 AaCTIWE
32 |EPOL.SACHIM_1 13-02-2007 01:00:37. 787 Akl Digital Input #1 CK.T BKR OFF HS Setpoint #5 HS SP B ACTIVE
33 |EPOL.SACHIM_1 13-02-2007 01:00:37.582 Ak Drigital Input #1 Ck.T BER OFF H5 Setpoint #4 H5 5F 4 INACTIVE
34 |EPOL.SACHIM_1 13-02-2007 01:00:37.582 MAhd Digital Input H#1 CK.T BKR OFF HS Setpoint #1 HS SP 1 ACTIWVE
35 |EPOL.SACHIM_1 10-02-2007 03:42:55.140 Pk Digital Input #1 CK.T BER OM Setpaint #1 S5TD 5P 1 ACTIWE
36 |EPOL.SACHIM_1 10-02-2007 03 42:54. 348 Pk Drigital Input #1 CK.T BKR OR HS Setpoint #4 H5 SF 4 ACTIVE
37 |EPOL.SACHIM_1 10-02-2007 03:42:54.148 Pk Digital Input #1 CK.T BER OM HS Setpoint #5 [HS SP B INACTIVE |
38 |EPOL.SACHIM_1 10-02-2007 03:42:54.148 Pk Drigital Input #1 CK.T BER OM HS Setpoint #1 HS SP 1 INACTIVE
339 |EPOL.SACHIM_1 10-02-2007 OF:03:47.137 Pk Digital Input #1 CK.T BER OFF Setpoint #1 STD SP 1 INACTIVE
40 |EPOL.SACHIM_1 10-02-2007 OF:03:45.945 Pk Digital Input #1 CK.T BKR OFF HS Setpoint #5 HS SP B ACTIVE
41 |EFPOL.SACHIM_1 10-02-2007 OF:03:46. 744 Pk Drigital Input #1 CK.T BER OFF H5 Setpoint #4 H5 5F 4 INACTIVE
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1.3 Multiple Disturbances
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2. Benchmarking Energy Consumption

0 Understanding the patterns of all forms of energy use and
other utilities is the first step in assessing the potential for
efficiency savings.

0 Provides a tremendous diagnostic tool for identifying and

solving energy problems and appreciating opportunities for
cost savings.

Schneider Electric - EM BU T Vishal Basotra i Aug 2009
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2.1 Benchmarking Energy Consumption

Meter

No. Feeder Description

1 110KV INCOMER
2 Al-TIE FEEDER
3 A2 PUMP HOUSE(TG)

A3 STOCK PREPRATION-

4
|

> 4-PAPER MACHINE AUX
5 AS-PAPER MACHINE
DRIVES
7 A6 FINISHING HOUSE
8 A7-TIEFDR TO F BUS(F4)
9 AS.PHX.MER 1.6 MVA
10 A9-PH X-MER 5 MVA
11 AlD- PHX.MER 2 MVA
12 Al1-TG-15MW
RECOVERY BOILER
MCC1
RECOVERY BOILER
MCC2
15 25MW DG SET
16 TG2 AUXFROM CP
17 MDE 1
. TG1 AUXILLARY FROM

13

14

Final Readng
Ewh Reading

HNL, Kottavam

Initial Reading
Ewh Reading

Daily

Consumpiion in

Ewh

shiftd

Consumption in

Ewh

Date :

Consumption in

Ewh

24-Feb-2010
ShifiC

Consumption in

Ewh

265051.00 £7209.00 177242.00 5TTR4.00 34526.00 23323.00
3073441.00 3073441 .00
19460900 15450900
1625991 00 1596291 00 29100.00 3314.00 12666.00 1112000
0254455 00 10156317 00 Pz171.00 170z4.00 42041.00 39044.00
1947253 00 1970157 00 2T714.00 4:19.00 1179300 11104.00
1253961.00 124254000 11421.00 2163.00 4714.00 4535.00
1932.00 1932.00
101455500 100425400 10335.00 1453.00 4445 00 4003.00
4252674.00 425367500 34997.00 620200 1493500 13796.00
1413882.00] 1405265 00 2617.00 1932.00 3604.00 3075.00
14659725.00 1439215200 267541.00 ad561.00 Pa263.00 a7095.00
40062 00 40496 01 472.00 50.00 126.00 206.00
{08600 24100 345.00 5200 144.00 147.00
493400 402400
11644.00 1152000 126.00 33.00 55.00 34.00

Schneider Electric - EM BU i Vishal Basotrai Aug 2009
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3. kWh Consumption Trend Investigation
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2 ABC Customer ‘ 11k3/415% Transformer - 1,Nj
3 Monthly kWh {:fiII11$IHIIIJWI
5 Abnormal Consumption
5
; 18Hod Trend at TR1:
5 | 16000 )
. Investlgate reasons for
1o ] T4 T high energy (kWh)
11 | 12000 | consumption on 21/11
pe A - & 26/11
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4. Reduce Specific Energy consumption

Schneider Electric

-EM BU T Vishal Basotrai Aug 2009

PRODUCTI| SPECIFIC

UNIT KWH ON (KG) ENERGY
1 RAYON 166404 41249 4.0341
2 SULPHURIC ACID 4970 32000 0.15563
3 CS2 PRODUCTION 20075 18500 1.2859
4 SODIUM SULPHATE 6476 25900 0.2500
5 SODIUM SULPHIDE 190 1900 0.1000

SPECIFIC ENERGY

UNIT 2410112005 23101/2005 Jan05 Dec-04
1 RAYON 4.034 7.789 3.935 6.0893
2 SULPHURIC ACID 0.155 0.325 0.157 0.058
3 CS2 PRODUCTION 1.286 2.311 1.319 0.912
4 SODIUM SULPHATE 0.250 0515 0.5686 0.243
5 SODIUM SULPHIDE 0.100 7.027 6.171 2.731
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5. Reduction in Distribution Loss

0 It analyses power received and consumed and measures the
differences.

0 Helps to identify energy consumed by each machinery.

O It analyses level of the losses incurred due to distribution, low

PF, Unbalance load, high leakage current and harmonics at
feeders.

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

Schneider Electric - EM BU T Vishal Basotra i Aug 2009
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5.1 Reduction in Distribution Loss

2

3 DATE FROM 01/12/2003 T0 18/12/
1 SUMMARY OF POWER CONSUMPTION REPORT

41 19 MCC-6 (9F1) 183500 4521 3.8 ' COAL TO CLINKER FACTOR - KHD 0,119
42 20 MCC-6 (19F1) 242165 596.6 5.1 p CLINKER TO CEMENT FACTOR, 0,799
43 21 MCC-8 4500 11.1 0.1 Q LIMESTOMNE TO CLINKER FACTOR, 1,452
44 22 MEW PRE HEATER PAMEL 67085 165.3 1.4 R Raly MEAL TO CLINKER FACTOR 1,520
45 E SUB TOTAL 837012 2062.1 17.5

46

47 O¥ER ALL POWER CONSUMPTION POWER INPUT DETAILS

48 5 FOR RAW MEAL GRIMNDING -TOTAL 11.5 1 THEB POWER (TOTAL) 1875000.0
49 T1 UPTO CLINKERISATION - POLY 0.0 2 CAPTIVE POWER (GROSS) 2018445.0
A0 TE UPTO CLINKERISATION - KHD 45.5 3 SELF CONSUMPTION OF DG'S | 1567140
51 T UPTO CLINKERISATION - TOTAL 45.6 4 NET POWER GENERATION 1861731.0
52 5 TOTAL POWER RECEIVED 3736731.0
53 FOR CEMENT GRINDIMG TOTAL ] TOTAL POWER CONSUMED 3L82435.0
64 W1 ACTUAL 22.6 7 COLONY AND WATER WORKS A00B4
55 Ve EQUIVALENT OPC 19.4 ] DISTRIBUTION LOSS (UNITS) 104212.0
56 LUPTO CEMEMNT - TOTAL g9 DISTRIBUTION LOSS (%) 2.8

67 W1 ACTUAL 62.8

50 W2 EQUIVALENT OPC 66.9

Schneider Electric

-EM BU T Vishal Basotrai Aug 2009
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6. Reducing Peak Demand

A Helps to reduce peak demand and associated
demand charges.

A Regular verification of daily load profile

A 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.

Schneider Electric - EM BU T Vishal Basotra i Aug 2009
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6.1 Opportunity For Effective Max Demand Control

Total demand
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/. Energy Resource Planning

0 Computes the energy balance at various nodes
Conducts overall energy accounting.

0 Energy use pattern of every feeder is monitored

O Any variation in power consumption pattern at any
process or sub section Is exposed immediately for
Immediate control.



7.1 Energy Resource Planning

INE ENERGY
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MILL-1A S0 .05
MILL-1C 17 27 145 26
MILL-1E [Jo.060 [o.00 Dept wise load
ID FAM-1A F3.43 | 656.29 . . .
FD FAM-1A 26 .38 | 204 60 dIStrIbUtlon
PA FAMN-1A 67 .60 (669 41
BFP-1A 000 o000
CEP-1A 2301 225 41
CwW PUMP-1A0 B4 25 | 5092 05
SPARE

MILL-1B 13391
MILL-1D 1696 | 124 79
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ID FAMN-1B o000 000
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8. Eliminating Inefficient Equipment Operation

0 Quickly spotting wasteful energy use.

0 By reviewing dalily load profiles and comparing to
bench mark levels

O Identify the instance when equipment is not
performing properly or unused equipment is left
running.

Schneider Electric - EM BU T Vishal Basotra i Aug 2009



8.1 Eliminating Inefficient Equipment Operation

Machine idling for 5
hrs (low load).
Check what is
happening during
this period

Potential:
97 kWh savings

Machine is either on
part operation or
idling (load load): if
part operation,
consider shifting
production to full
load running.

Potential
186 kWh savings

|Report Date 11/27/2006___|
Hourly kWh Consumption from 08:00 hrs to 08:00 hrs
) ] ) o : . . — N <
EFag |lEa |Eo |2 @ © ~ %3 = 5 = = - = o
STEYETIE O|1E 12 1B 121 1EIEE I IEOL
<3 |98 |98 |® e ' ' N s 3 ¥ X ¥ v ®
SeE|xe |FE ¥ < = X < = > v X < X <
25 ]28 |28 2 < < 2 2 g9 |y 5 g o o 2w
— o d4d o — o 0 = 0 3 < = ® = Ed < © © d o = d
4 c A cJH cFJWN 0n = Y X n = N L = ) -] 2 = -] n =
679 345 498 139 25 54 168 132 13 85 111 219 167 0 72
607 357 498 145 19 61 135 140 27 79 92 163 133 0 74
731 416 509 164 27 65 200 128 20 76 125 235 200 1 75
604 312 489 124 21 114 79 130 19 75 67 129 79 0 74
531 403 450 161 25 111 177 77 6 63 102 74 178 0 68
577 280 505 113 23 90 43 150 21 84 123 55 /41 \ 0 73
577 227 495 92 34 91 3 84 4 71 131 58 ,{ 3 0 82
653 182 584 72 39 90 3 125 1 103 82 132 3 0 83
671 179 580 72 33 105 7 117 /o\ 96 106 144 6 0 83
516 185 580 75 31 118 21 84 [ o\ 78 125 27 20 0 63
466 183 598 73 19 120 24 82 I o \| &7 93 22 Y\ 24 0 65
405 149 530 60 /7\ 102 /o \ 60 ] o 69 116 31 . 0 60
457 117 595 48 [ 1 \| 108 [ o \ aa | o 81 134 32 0 0 61
428 98 588 3 |f 2 90 |f o 80 " 0 59 132 32 0 0 61
22:00:0823:00:00 356 72 534 29 3 57 | o 57 0 37 113 |\ 32 /om0 0 62
23:00:0600:00:00 434 53 562 21 W 2 47 " 0 62 I o 31 77 150 0 R0 62
00:00:0001:00:00 466 52 578 22 2 56 0 67 0 24 127 128 0 0 P50
01:00:0802:00:00 552 60 585 23 | 2 67 “ 0 37 0 24 129 212 0 0 63
02:00:0003:00:00 483 60 538 25 |\ 1 68 0 31 0 17 108 169 0 0 61
03:00:0804:00:00 336 52 458 21 2 o |l o 2% |l o 3 41 100 0 0 61
04:00:0805:00:00 557 54 514 21 |\ 2 6 |\ o 26 \ o J 3 126 230 0 0 62
05:00:0806:00:00 560 53 497 22 \ : /| s \ o /] =2 \ o / 3 130 236 0 0 61
06:00:0807:00:00 428 55 474 22 \5/ 61 \o/ \ 2 o/ 5 111 128 0 0 61
07:00:0808:00:00 508 210 526 84 41 39 60 | \ 145 2 85 N\ 103 31 59 0 70
Total for Da 12582 4154 12765 1667 367 1917 920 \1988 113 1318 \ 2604 2779 913 1 1617
ﬁ 7902 3433|7490 1377 306] 1310 860]  N83 111] 1086] Ni539] 1363 854 1 994
OFF PEAK 4680 721 5266 290 61 598 60 5\'5 2 232 M65 1416 59 0 623
A
Investigate . What is consuming extra kWh when there is no operation? EOOD operation \ Idle run: 14 kWh wasted
WASTAGE: 30 kWh Machine switched off.
327 kWh per day
75.21 RM per day

10-Jul-28




9. Predictive Maintenance

0

O¢

Helps in planned shut down based on run hours and
efficiency of the equipment.

This reduces down time and helps plan predictive
maintenance.

Schneider Electric - EM BU T Vishal Basotra i Aug 2009

72



0.1 Predictive Maintenance

E Microsoft Excel - daily == =]
B File Edit  Wiew Insert Format Tools  Data  Window  Help Type & quastion forbelp » . 8 X

NS HS S AR LE- 98 -4 M@ [ o -u LBl u EE=ESE % B8 E-D-A- B

K26 - e =SUMKTTK25)9
A [ & ] [= [ O E | F [ & | H [ v [ o [k [ L [ ™ [ ®w | o [ F | [=] | Fi |
jt_:- JTCL EMS - DAILY LOG
1 =
g GROUP SHIFT 1 SHIFT 2 SHIFT 3
METER MO | FEEDER

4 MNAME CODE rum Hrs Max. I | &g, PR |Kwh units | run Hres Max. I | &wag. PR |Kwh units | run Hres Max. I | f&wg. PR |Kwh units| run Hes Max
| 2 | PREPARATORY - 1z SsB1z | 799 | 272433 | 0.92916 | 11z20 7.99 290,012 | 0.92005 | 1299 7.98 | 231.451 |0.93433 | 1102 23.95 290.0

@ Ats 13 Ss5B13 | 7.99 | 318.376 |0.81709 | 1262 7.93 [316.103 |0.51719 | 1192 7.93 | 241.245 | 0.8163 | 1103 23.96 318.3

5 | TOTAL/ A¥G OF PREPARATORY [ GROUP_E] 31.75 | 1479.1 | 0827 | 5577 | 31.78 | 1472.7 [ 0.8307 | 5587 | 31.93 | 1333.7 | 0.8361 | 5298 95.46 | 1496.

1E

- 1 S5E 1 7.99 | 345,424 | 0.94905 | 1735 7.99 | 353.585 | 0.94844 | 186G 7.98 | 355953 |0.94975 | 1875 23.95 355.9

= 2 S5B 2 7.99  [324.817 | 0.9478 | 1734 7.99 324,517 | 094761 | 1721 7.98 | 324.517 |0.94855 | 1692 23.95 324.5

| 18 | =

- E 3 556 3 7.99 [ 341.857 | 0.94749 | 1795 7.99 [ 341.511 | 0.94627 | 1643 7.98 | 341.436 | 0.94855 | 1852 23.95 341.8
- E € 4 556 4 7.99 | 315.866 | 0.94554 | 1709 7.99 | 320.925 | 0.94716 | 1708 7.98 | 315.04 |0.94804 | 1717 23.95 320.9
j = 5 SSB S 799 |312.762 |-0.35715| 728 793 [316.119 |-0.09962 | 1149 7.93 | 312.72 |0.65654 | 1149 23.96 316.1
? & SSE & 7.93 |402.851 |-0.69134| 2030 7.99 | 413.848 |-0.85107 | 2178 7.93 | 416,251 |-0.92651 | 2240 23.96 416.2
Z 7 5567 0.00 o o o 0.00 ul ul ul 0.00 0 0 0 0.00 0
| 2 | OF - ACS o 10 S5B 10 | 7.8 | 226.286 | 0.86981 | 1111 7.99 [ 224,791 | 0.89155 | 1133 7.98 | 224.832 | 0.57694 | 1147 23.95 226.2
5 11 S5B 11 7.90 |282.456 |0.57345 | 1355 7.83 [308.979 | 0.88177 | 1371 7.93 | 275.656 |0.83242 | 1379 23.77 305.9
o3 TOTAL/ A¥G OF OE [ GROUP_C] 63.82 | 2552.3 | D.4983 | 12200 | 63.83 ‘ ||'D'5125Jl 12769 | 63.85 | 2566.8 | 0.5871 | 13054 | 191.50 |=2611.
27

5 17 55617 | 0.00 | 1.6E-16 | 1E-18 o 0.00 | 1.6E-16 | 1E-18 0 0.00 | 1.6E-16 | 1E-18 0 0.00 1.6E-
Z POST SPIN D1 15 SsB1e | 799 | 113972 [0.F2625 | 412 799 | 111.297 |0.72988 | 433 7.98 111,959 |0.72595 | 442 23.95 113.9
; 24 SsEz4 | 0.00 o o o 0.00 ul ul ul 0.00 0 0 0 0.00 0
31 | post apmy acs oo 19 S5B19 | 0.00 | 1.2E-16 | 1E-15 o 000 | 1.2E-16 | 1E-18 ul 000 | 1.2E-16 | LE-18 0 0.00 1.2E-
- 25 ACS T 0.00 o o o 0.00 ul ul ul 0.00 0 0 0 0.00 0o
4 4 » M[NHR.LOG.1 £ HR.LOG.Z £ HR.LOG.3 3 DAILY LOG { MONTHLY LOG 4 YEARLY LOG £ SPECIAL -LOG 4 DURATION 4 CHARTS / 13| L'J
Ready
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10. Root Cause Analysis

The system can analyze incidents like

Excess energy consumption,
Overloading,

Excess T&D loss,

Machine breakdown,
Breaker tripping,

Damages to capacitors etc

O¢ O« O¢ O¢ O¢ O«
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11. Improving Energy Equipment Performance

0 Malfunctioning or degraded equipment often has an
associated nenergy fingerprin

O Easy detected by regularly viewing data generated by the
system over the time.o
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11.1 Breaker Status Monitoring
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