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ENERGY MANAGEMENT SYSTEM FOR IMPROVING ENERGY
PERFORMABCE

1. Aspectsof Energy Management

1.1 Introduction

Energy management is one of the key drategies for sugaining competitiveness in to
day’'s budness environment. Energy consarvation leads to reduction in operaing cost
with corresponding increese in profitebility and helps in achieving societd god of
environment protection.

1.2 Energy management Aspects

Energy managemet is dtaning the objective of an indudtry with judicious and
efective use of energy for minimisng operaing cost and maximisng profitadility to
ugan competitive podtion. The aspects of energy managements ae briefed as
under:

- Technicd — the energy consuming eguipments and systems

Organisation the dructure and energy management system to achieve the
gods of efficient use of energy

People — atitudes and practices of individuds in the organisation, which
influence the use of energy.

2. Industry experience

2.1 Technical Aspects

The technology absorption, modernisation, inddlation of high efficent equipments
and modifications are caried out to achieve objective of energy conservation. All this
is done with capitd investment.

The equipments inddled generdly operate bdow the design efficiency leve to have
operdtiond flexibility. At times redundancy is dlowed in the name of rdiability,
which leads to operation of energy consuming systems at lower efficiency.

2.2 Organisational structure
Theorganisationd structures seen in industry are briefed as under.

There does not exis formd energy policy for energy management for
revealing top down gpproach on energy management.

The organisations do not exhibit awareness of benefits of energy efficiency
through out the organisation.



There is no integration of energy management with over dl management
gructure of the organisation.

The top management does not demondrate leadership on energy management.

There are no champions for energy management sysems.

There ae no smdl group activities for spearheading energy consarvation
activities a shop floor.

The energy consarveion activities are mogly invesment oriented and it lacks
involvement of people.

Mog of the companies have I1ISO sysems but it remans bounded in
documents.

2.3 The People

Technology and operation of technicd sysems is an essntid dement of energy
management.  Indudry experience reveds that technologicd solution done do not
achieve sudained enegy saings in long run. Inddldaion of high efficency
equipment does not yidd desired result unless operated and maintained by the people
involved. Thus the focus on people, avareness of people on energy efidency, ther
vaues and attitudes towards use of energy and their kill and knowledge related to use
of energy system has significant impact on energy performance of an industry.

2.4 Energy Conservation Cdl & Energy Manger

In some indudtries forma energy conservation cdls do exist. Executives from middle
management cadre head the energy consarvaion cdls This cel monitors the current
enargy performance, reports to management and ministry wherever agpplicable and
coordinates  with various functions in the indusry. The enegy conserveion
respongbility lies entirely with the person concerned in energy consarvetion cell.

However the line managers and operaors who operae the plant and know much
about the behaviour of energy consuming sysems have little accountability on energy
consarvation. If energy consumption patern deviades from the target, manager
heading energy cdll is questioned for deviation and action plan for corrective actions.

The line managers of production units have prime responghility of continuous
operdion of plant and the priority of energy consarvaion tekes back dt. Some times
some wadtage and inefficiency is dlowed to sustain the operation of plant.

The energy management is not embedded to core function of the business as dl the

departments are not accounted for the energy performance. The energy performance is
resricted to energy manager and to some extent for heads of operation. The
maintenance group are never asked for energy efficiency.

2.4.1 Factorsthat affects Role of Energy Manager

The energy manager coordinates activities of energy consarvation with some of the
difficulties cited aove. Some other difficulties of energy manager are lad down as
under.

It is vey difficut to gather accurae data in industry in spite of
ingrumentation with 1SO systems.



The data gathered need to be validated based on experience and supporting
data based on design.

There are no ddidicd tools such as SPC, SIX sgma or CUSUM for andysing
vaiability and identifying proactive energy management opportunities.

Lack of tools for energy auditing as it requires investment for procuring. It
tekes time and energy to convince management for utility of energy auditing
instruments.

At times energy manager faces neighbours envy as he finds out some
operationd problem, which leads to energy ineffidency. Generdly people do
nat like audit.

Some of the favourable factors of energy manager are:
Energy manager is close to top management.
Opportunity of knowing the industry and organisation in totality.
Drivesthe ENCON effortsfor profitability.
Energy manager is preacher for waste reduction
Energy manager is torchbearer for innovation and future development.

3.0 Suggestion for improving ener gy management system

31 Organlsatlonal
Asess the organistion profile with respect to energy policy, energy
consarvation objectives and targets, skill and knowledge, information system.
The energy manage sysem needs to be supported financidly with an objective
of vaue addition.
Necessary action can be drawn after identifying gaps.

3.2 Technical Aspects
Benchmarking of technica systemsfor identifying gaps.
Operation of technicd sysemsto design leve involving people.
Absorption of technology
Knowledge management for nurturing and seeding energy management.

3.3 People

The pegple are the softer aspects of energy management. The operaing people are the
greates asst of an organisdion. Thus people based energy management is best
option for implementing energy management sysems It can pay rich dividend
without any invesment by operdting the technicd sysems to its design leve. Some of
the suggestions are as under:

Energy manager is a change agent and he or she must know the culture in
which he or sheisworking.

Effective coordingtion with people by demondrating the energy conservation
gans a ste by working with the people a site.

Energy manager has to develop team Soirit with operating personnd. This
would hdp energy manager in accessing information more quickly.

Provide gppropriaie manegement informetion to dl levds of opeople in the
organisgtion.

Organise energy related training programme for kill up gradation.



Identify energy barriers through interacting with people.

Energy is an organistion wide management issue and not a technicd
specidity. Make dl managers underdand that energy conservation is one of
their manegerid responghility at the work place.

Moativation of people by financid awards

Moativation of people by job enrichment and recognition in public for good job
done for energy conservetion.

People at dl levels need mativation for energy management.

4.0 Conclusion

About 20 % of energy consumption in an organision can be reduced by invalving
people for good house keeping and adopting better operationd and maintenance
practices.

Snce this does not require investment and increases synergy and team Spirits this
should be given as priority for implementing energy management.

5.0 Case study
A case sudy on energy consarvation by involving people is briefed in the subsequent
section as Annexure .

ANNEXURE |
GUWAHATI REFINERY

CASE STUDY ON EXTRACTION OF LOW PRESSURE STEAM FROM
STEAM TURBINE INVOLVING PEOPLE ALONE LEAD TO FUEL SAVING

I ntroduction

Guwahati Refinery is the firg refinery of Indian Qil Corporation Limited, which came
into operation in 1961. With the change in time and business environment, Guwahati
Refinery has sudaned its effort towards continud improvement on  energy
consarvation by enhancing the efficency of energy intensve equipments and energy
consumption sysems such as furnaces, seam turbine, heat recovery sysems seam
sysems and increased efficiency of insulation.

Integration of Organisation, Technology and People has been the energy management
agects of refinery for sudaning profitability, economic devdopment and achieving
societd god of environment protection through energy conservation.

Efficent use of energy through modernisation and improved operationd practices hes
been the norm for energy conservation and identification of opportunities through in
house energy audit is one of the steps for continua improvement.

Though there have been numerous energy consarvaion ectiviies a  Guwahat
Refinery, the energy consarvation efforts of recent time involving people alone is
presented as case study.



Thermal Power Station

Guwahati Refinery has its own Therma Power Station (TPS) for meeting the power
and geam requirement of process units and other facilities The TPS haes bailers,
which produce seam a 38 ATA. The steam thus generated is used for generaion of
power through steam turbine. TPS has two operding turbines having capecity of 8
MW eech. Normdly one turbine remains in operaion and other as sand by a the
exiding ectivity level of refinery. The seam turbine has built in fadlity for extraction
of medium pressure deam and low-pressure steam and condenser as well. TPS dso
has facility for pressure reducing unit for meeting the requirement of low-pressure
Seam demand.

In TPS, low-pressure steam is fed to a common L.P. steam heeder, which is generated
from the following sources of supply.

MPto LP steam PRU ( Pressure reducing station)
LP extraction from TG 3

LP extraction from TG 4

Lower H.P. eam header drain

E N

This LP geam is distributed to following consumption centers.

Heeting of Fud Qil day tanksin TPS
Fud ail hesters

Fud oil & gastracinglines
Desggerators

E NN

Congraints

Though the deam turbine has fadlity for low-pressure extraction, but it could not be
extracted due to the following congraints,

Congraintsin commissioning of LP bleed in TG 4

The turbine TG 4 was commissoned in February 1998. Snce commissoning, its LP

bleed could not be commissoned due to the following reasons.

1 When LP bleed was commissoned & MP to LP pressure reducing unit was
isolaed, de-aerator deam pressure controller became 100 % open and the
temperaiure of boiler feed water from desgraior came down due to non-
avalability of required LP seam and resulted in excess dissolved Oxygen in feed
water.

2. The MP to LP pressure reducing unit was opened to increase the availability of
lov-pressure  seam  for mantaining de-aeraior temperature.  This resulted in
limitation of low-pressure seam extraction from turbine and the flow of L.P.
bleed from turbine stopped.

Because of the above, the practice during norma operation became supplying of low-
pressure (LP) steam through MP to LP Pressure Reducing Unit. The LP steam
pressure is maintained a 3.7 to 4.0 Kglem? which is the required level of pressure for
maintaning the de-aerator temperature a 105 ° C. At this pressure de-aerator steam
pressure controller remains 80 to 90 % open.



Subsequently, it was suggested to increese the Sze of de-agraor steam control vave
0 that the temperature of de-agrator could be achieved with the low-pressure steam
from turbine. The procurement of thisvaveisin process.

Commissioning of L.P. bleed

As a thrus on enegy consarvation and sudaning profitebility in - competitive
environment, a brain gorming sesson was done in the office of Chief Power and
Utility Manager on 10.12.2000 to find out the solution of commissoning low pressure
extraction from turbine with existing facilities

During the session two suggestions came up:

1. To keep the De-aerator steam pressure control vave by-pass vave crack open and
commisson the L.P. bleed s0 that de-aerator steam control vave would come into
the range of 60-70 % open ad de-agrator temperature will be maintained. This
scheme could not be implemented because of various technica reasons.

2. Another suggestion was to segregate the deaserator steam header from other low-
pressure steam consumption header with available facility for isolation.

This scheme was implemented successfully on 11.12.2000 by segregating the
low-pressure steam header. The header could be segregated in such a way
that deaerator steam was supplied fom pressure reducing station and steam
requirement for fued ail tanks, fue oil heater and tracing could be feed by low
pressure extraction from turbine. The sketch of this scheme is enclosed as
AnnexurelA.

Energy Savings

The benefits deived was improvement in power geneaion effidency of turbine,
lower seam generation through MP to LP pressure reducing unit. This has resulted in
lower fud consumption in TPS by 893 MT per year, which is equivdent to RS, 80
lakhs per annum. This benefit could be achieved through integration of people with
process.

The operating conditions before and ater commissoning of low-pressure extraction

from turbine and fud savings achieved by implementation of this scheme is indicated
inthe Table 2.

Table 2: Reduction in fuel consumption by extracting L P sseam from turbine

| 9 No | Parameter | Unit | TG performance
Before After
1 Power Generation MWH 7 7
2 HP Steam
Steam flow to turbine MT / Hr 63 63
Steam pressure Kg/CMF (A) 38 38
Steam temp oC 425 425

Enthalpy K calkkg 784 784



3 MP Steam
Steam flow to turbine
Steam pressure
Steam temp
Enthalpy

4 L P Steam
Steam flow to turbine
Steam pressure
Steam temp
Enthalpy

5 FUEL Consumption

6 Power Energy Factor

7 Fuel savings

MT /Hr 37 35
Kg/CM (A) 11 11
oC 325 325
K calkg 740 740
MT / Hr 35
Kg/CM (A) 5
oC 300
K calkkg 731
Mt/hr 2.2012 2.0934
MT SRF / MWH 0.3145 0.2991
MT/MHr 0.1079
Mt/Month 80.2
RS in Lakhs per month 7.2
Mt/Year 893
RS in Lakhs per Year 80

Annexure— |A

SKETCH OF LOW PRESSURE STEAM SYSTEM

< N 4 From MP/LP
TO DE-AERATOR PRU
N NA N H
PN PN PN
¢ FromTG 3
HP Thisvave
}7 header }i was closed
l dran
Thisvave
was closed ¢ < From TG 4
}7
N

< 24
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