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efficiency optimization refers to the
tion of mathematical / statistical / operations
h techniques to minimize energy

sumption, energy cost and loss reduction

out loss of production quantity / quality.

asic mathematical background is desirable to
w the theoretical concepts.

possible to carry out energy efficiency
imization, by using simple tools — e.g.
imization and modeling software.



WHY ENERGY EFFICIENCY
OPTIMIZATION ?

jency optimization is the best route to
rgy demand at minimum cost without
ction / output of the system.

tional Energy demand management, users
by their own intuitive decisions, which
e optimum.

ng the energy demand effectively at
cost and meeting all the imposed
s, EEO is the apt solution.



must know, which are the subsystems /
ments responsible for overall energy
ncy and what parameters need to be
nitored and controlled to achieve the
jective.

real life situations this may include Energy
nsumption / Utilization of all forms of energy
h as Fuel , Steam , Electricity , Thermal

ergy etc related to the process under study



oy auditing of the system /
stem helps to bring down the
energy consumption by loss

trol and efficiency improvement of
right items.

r achieving this, a systematic
rgy Auditing of the total system is
ntial.



ess , the total system 1s divided into a number of
and elements and energy input / output data

or analysis.(design and observed energy

€s.)

consumption data analysis reveals intensive energy
ers requiring tight control and sets monitoring
S.

level, this may cover energy consuming
(e.g.boilers/heaters/turbines etc)

o level, analysis of total industrial sector 1s required.



ut 7 to 10% of the total equipment
sume 70 to 75% of Total Energy Input to
system.( Class A)

About 30% of the equipment consume 10%
of Total Energy Input (class B)

The balance 60 to 70 % of equipment
consume 6 to 7% of Total Energy Input
(class O)

Same concept may be applicable for Maco
system as well.
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y System Analysis is the first activity
ntify class A, Class B and class C sub-
s / equipment of the total system for
rmance Monitoring and Optimization

is concept may be applied to very large
acro systems such as national thermal
wer plants, refineries, petrochemical units

ing the data collected during the auditing
ocess, it is possible to develop Performance
odels for the sub systems ( individual

ants in case of macro systems) for

rrective action.



ers fast track solutions to Energy
ficiency Management.

onitors performance effectively

Identifies specific problem area in a very
short time.

Offers tangible solutions.
Reduces operating cost and
Increases profit margin drastically.



s the following conventional energy centers.
ility system (water/steam/air)

ilers

mps

Compressors

Turbo Generators

Heat Exchangers / Condensers
Miscellaneous applications
Systems analysis and MIS



alk through energy audit
otal system analysis ( intensive )
eater / Boiler Audit

Steam system Audit

Electrical system Audit

Loss control ( auditing process /
handling losses )

Auditing rotating equipments
Heat exchanger system audit




/ fuel )

f class A, class B and Class C
ipments

rrent energy efficiency of equipments

t of equipments with lower energy
iciency

ergy resource utilization and loss areas



nergy efficiency models may be designed to
valuate the energy efficiency of all energy
tensive equipment for continuous performance
valuation and monitoring .

e This must cover all type of Energy input resources
like Fuel , Steam , Power and Thermal Energy.

« Energy efficiency Models are the key to
Performance Evaluation of the equipment ,
system and sub systems for taking corrective
actions in the right direction.
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ng the Energy Data, Techno Therm
lyses the entire system Energy wise and
rs information such as

unit wise Steam consumption.
unit wise power consumption
unit wise fuel consumption
total energy input analysis.

Energy cost, losses etc
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tinuous use of Energy Efficiency
timization helps to

ntify the type of parameters to be
monitored for corrective action .

Identify the sub system performance

Identify the equipment / element responsible
for poor performance.

identify the process parameter or others
responsible for poor performance



is approach is very useful tool for taking fast
nergy Management Decisions such as

the system performance okay ? What is the
problem ?

Which parameters are responsible ?

What is the best alternative to improve
performance

Could also be used to identify efficiency
deterioration using various models.



ating staff — process and power plants
ess Engineers / Managers

hief Executives / Directors

nergy Management Consultants

& D organizations

nergy Equipment manufacturers.

hermal Power stations / power industry.



se of Energy Efficiency Optimization on
ontinuous basis pays off 1n a few days to
eeks.

Identifies equipment deterioration.

m Longer run lengths / higher production /
power generation of units could be achieved.

m Energy costs could be minimized
m Net profit could be increased.



n tailored form, this could be used
o generate MIS for top executives
ho can use the information for
equipment maintenance /
replacement decisions at the right
time.

= Substantial savings could be
achieved by this.



concept may be used very effectively in
er plants for evaluating and monitoring the
iency of

ower boilers
team turbines
as Turbines
ower losses

erformance evaluation etc.



In the case of Thermal Power plants, the
overall efficiency of power generation is
determined by

* Boiler efficiency
* Turbine efficiency and
* Generator efficiency

e Built-in modules have the capability to
evaluate each parameter separately for
corrective action.



is a very powerful tool for Corporate / Unit level Energy
agement for taking corporate and operational decisions at
1ght time and cost.

al MIS gives

Energy efficiency of individual plant vs target

Cost of power generation and control centres
Transmission losses unitwise vs norms
Specific power consumption etc

corrective action at the Right time and Right Cost.



Capacity utilization plays an important role on
system efficiency.

In normal case, higher the capacity utilization,
higher is the efficiency. This 1s known as system
characteristics.

» Operational capacity must be optimized to achieve

highest possible efficiency of the total system to
reduce operating cost.

» Energy efficiency models are used to quantify this

information and arrive at optimal solutions.



y Management of a large system calls for
ing the parameters responsible for affecting the
erformance of the system.

is requires thorough analysis and development of
ormance models which set flexi-targets for the

gy performance under various operating

meters

is is achieved by customization.






effectively can these models be used 1n the
nce of proper flow measurements for fuel and
properties ?

Indirect method 1s used for determining the
efficiency of heaters / boilers etc which does not
require flow data . Parameters used in the program
are flue gas analysis , stack temperature , ambient
temperature, Relative humidity and setting losses.
This tallies very much with direct method of
efficiency determination.



140
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cement Decisions to
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+ These models in combination
with Maintenance and
Corrosion software may be used
effectively to predict equipment
/ component failure due to
corrosion, scaling, pitting,
vibration etc using powerful
models.



m This approach evaluates
Heat loss from various

sections of the

equipment, which

could be used to
1dentify the source of
1 2 3 4 loss for taking

year insulation retrofit

ss @ opr.cost W savings decisions.




ration
ed heat power cycle optimization
eneration

anic rankine cycle

te heat recovery

g Energy efficient equipments etc



Thank You

ny Questions ?



