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Energy Management

m “The judicious and effective use of energy to maximize
profits (minimize costs) and enhance competitive
positions.”

m To minimise energy costs / waste without affecting
production & quality

m To minimise environmental effects.

m HOW MUCH?
m WHERE?
m HOW?
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Energy Cost Reduction

m Energy cost is the most controllable variable
m Rising fast
m Easier to reduce than

= Material

= Labour

= |[nterest

m Depreciation
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Indian Scenario

m Good Practices

"Most of the latest commercial and industrial complexes
are equipped with latest technology equipments.

"Fnergy Efficient systems have been installed in most of
the new establishments.

m Room for Improvement

®"Not much attention is being paid to fine tune the
installed systems for efficient operation based on
requirement.

"No monitoring and management of energy consumption.
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Way to achieve energy efficiency

m |dentification

" Monitor, study and ldentify potential areas with
measured data and analysis

"Evaluate Energy cost reduction and investments
= Implementation
"Implement with detail engineering of measures
"Performance testing
m Measurement and Verification
®"Measure and Verify potential savings
" ook for further optimization opportunities
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Energy Conservation Opportunities

Electrical System (Transformers, PF, Capacitors)
Electric Motors

Pumps, Fans and Blowers

Compressed Air system

Boilers / Hot water generator / Thermic Fluid Heater
Air Conditioning System

Lighting system
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Electrical system

m Scope
®Distribution, Voltage level and Cable losses
®"Transformer loading pattern and losses
®"Demand management
®Power factor control (capacitors performance)
m Measurements

"Flectrical parameters (V, |, PF, Hz, kW, kVA, kWh) will
be measured and logged as per requirement

®Capacitors current
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Capacitor Selection Chart
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Benefits of PF improvement

Reduced maximum demand charges (avail rebates from
SEB).

Eg.: A chemical industry had installed a 1500kVA
Transformer.

m The initial demand was 1160 kVA with a PF of 0.70. The
% loading was around 77.8 %.

m To avoid penalty, the unit had added capacitors of
410kvar at the load end.

m This improved the PF to 0.89 and reduced the required
KVA to 913 thereby avoiding penalty.

KW =812

KW= 812

KVAR = @28 : e KVAR =
KVA =912 828 - 410 =418
_ 812,
PE= 913 .89
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Electric Motors

m Scope
" Motor loading and Power Factor
= Control of motors

m Measurements

"Flectrical parameters (V, |, Pf, Hz. , kW, kVA, kWh)
will be measured and logged as per requirement

®"Type of control of motors
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Energy Efficient Motors (EEM)

m Stator & rotor made of high grade silicon steel with a

std. core loss of 3.3w/kg as against a conventional loss
of 6.6w/kg.

m Thinner laminations & better insulation b/w laminations
reduces eddy loss.

m 35-40% more conductor volume to reduce winding
resistance.

m Modified slot design.

m Reduced air gap.

m Improved rotor insulation.
H

H

Efficient means of cooling - better cooling.

Efficient fan design - smaller fan, less windage loss &

less noise.
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Energy Efficient Motor
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Standard vs High Efficiency Motors

STANDARD vs HIGH EFFICIENCY MOTORS
(Typical 3-Phase Induction Motor)
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Cranes

m Cranes operation - Load transfer and Booming operation

m Regenerative type Cranes uses generated energy in the
crane itself and extra energy generated is fed back to
the substation.

m Specific Energy Consumption is the indicator
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Pumps, Fans and Blowers

m Scope
"Performance of the Pump, Fans (Efficiency)
" Analysis of Flow Control method of Pumps, Fans

m Measurements

"Flectrical parameters (V, |, Pf, Hz. , kW, kVA, kWh)
will be measured and logged as per requirement

"Flow, Head/pressure developed by Pumps, Fans
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Pump Curve

Pump Curve at
A Const. Speed
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Affinity Laws

17

Pressure ? (Speed)*

Power ? (Speed)”

100%

PRESSURE

SPEED 0%

100%

KWV

Flow ? Speed
100%
2
-
1N
0 speep  100%
Q1 N1
Qz N2

SP> N2

Varying the RPM by 10%
decreases or increases air
delivery by 10%.

Varying the RPM by 10%
decreases or increases the
static pressure by 19%.

Varying the RPM by 10%
decreases or increases the

power requirement by
27%.

Where Q — flow, SP — Static Pressure, kW — Power and N — speed (RPM)
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Compressed Air system

m Scope
"Free air delivery assessment
" | eakage survey
"Distribution study

®Study of Air dryer, receiver system and utilization
points

m Measurements

"Electrical parameters (V, I, Pf , Hz. , kW, kVA, kWh)
will be measured and logged as per requirement

"Compressed Air FAD test
®"Network pressure at various sections
" eakage survey

o Schneider
3 Electric



Air Conditioning System

m Scope
"Evaluating the performance of chillers, AHU’s, Pumps
®Evaluating the effectiveness of Cooling Towers
"Estimation of KW / TR

m Measurements

"Flectrical parameters (V, |, PF, Hz, kW, kVA, kWh) will
be measured as per requirement

" Air flow / water flow
"DBT, RH measurements
"|nsulation survey
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Best Operating Practices

m Maintain Comfort condition as 25 deg. C and 55% RH.
m Avoid Part Load Operation

m Maintain Chilled water temperature (inlet 7 deg. C,
outlet 12 deg.(C)

m Maintain Condenser water temperature (inlet 30 deg. C,
outlet 35 deg.C)

m Check for Pressure drop in evaporator and condenser
m Specific Energy Consumption, kW/TR
m Cold insulation
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Lighting system

m Scope
" |llumination Level and comparison with standards
" ighting distribution

m Measurements

"Flectrical parameters (V, |, PF, Hz, kW, kVA, kWh) will
be measured and logged as per requirement

®| ux level at each section
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Best Operating Practices

"  Upgrade Lighting technologies

"  Daylight harvesting

"  Energy management in lighting controls
= (QOccupancy sensors

" Optimising Voltage in lighting circuit
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Recommended Lux Levels

Fine work and Inspection 600 Lux
Laboratories,Sorting- Medium Work 400 Lux
Office Work 320 Lux
Filing and storage rooms- Course work 240 Lux

Large Scale Assembly /Storage with occational 160 Lux
reading

Passage Ways/ Toilet Blocks 80 Lux
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Boilers/ Hot water generators /
Thermic Fluid Heaters

m Scope
"Efficiency evaluation
®"Monitoring and Instrumentation
m Measurements

"Flectrical parameters (V, |, PF, Hz, kW, kVA, kWh) will
be measured as per requirement

®"Combustion Air / Flue gas flow rate, Fuel flow rate

"Flue gas analysis at exit of gas

®"Temperature of all fluids in and out of system (fuel,
air)

"|nsulation survey
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Efficiency of Boilers / HWG / TFH

Output

Flue gas loss
loss
isture in fuel

6. Surface loss

7. Fly ash loss

0]
Fuel Input, 100% HWG / TEH

8. Bottom ash loss

Efficiency = 100 — (1+2+3+4+5+6+7+8)
(by In Direct Method)
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Best Operating practices

m Optimize air used for combustion
m Clean equipment heat transfer surfaces

m Install heat recovery equipment (Feed water
economizers and/ or combustion air pre heaters)

m Proper insulation
m Ensure steam traps in proper working condition
m Condensate recovery
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Energy Conservation Measures

Reduce compressed air set pressure from 6 bar to 5 bar
Arrest compressed air leak in compressed air system
Reduce the excess air in Thermic fluid heater

Operate Mobile conveyors in star mode

Heat the FO by using flue gas instead of electric heaters
in hot water boiler

Install timer based operation to window and split A/C.
m Operate chillers as per working hours
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Energy Conservation Measures

28

Replace 40 W FTL with copper choke with T-5 (28W)
with electronic Choke

Replace 125 W MV lamps with 70W SV Lamps

Install lighting energy savers in identified lighting
feeders

Install VFD to pumps to avoid recirculation flow in liquid
section

Increase the air conditioning set temperature in server
room

Remove or re arrange fixtures to achieve optimum Lux
levels in working areas

Schneider



Make the most of your Energy

A
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