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World Energy Situation

Production and use of oil in the world
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DEMAND FOR ENERGY IN THE WORLD WILL INCREASE &S THE WORLD'S

GROSS DOMESTIC PRODUCT
AND THE POPULATION OF THE WORLD.
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Introduction to Energy Management System

What’s Energy Management System

e Process of managing the energy consumption in the
organization to assure that energy has been

efficiently used.

o Covers all aspects of energy consumption, technical

and non-technical
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Introduction to Energy Management System

Principle of sustainable energy management

e Comply with organizational objective/goal

e Involve all staff in the organization
e Develop organization and staff knowledge
e Create the continuous improvement process

e Integrate with standard working procedures
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Introduction to Energy Management System

Benefit of energy management system
e Systematic energy cost management
e Reducing operation and maintenance cost

e Increasing staff awareness on energy conservation

and waste minimization

e Developing organization and staff knowledge
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Introduction to Energy Management System
Benefit of energy management system (cont..)
e Setting up energy target & plan

e Setting up Measurement & Verification (M&V)

procedures
* Preparing energy reporting system

e Supporting other quality system
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" EnMS OBJECTIVE

“ To develop a management system that
will support the organization in achieving
Its business objectives with lowest
possible energy consumption with its
existing equipments.”
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(8) [ e G S Impact on the development of an energy management system.

e, i
| Must not
affect the
goods and
services.

Energy
Managerment

Systerm

Must not

affect the
standard
of living

Must not
affect the
safety
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Introduction to Sustainable Energy Management

Costs are high so Energy costs are up again
an audit is done so an audit is done

Y /
77
TR

Some easy savings
are made Management focus moves

to other programs

Energy cost cycle of the energy conservation programme without
sustainable energy management system
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SRV PET
In‘t.l"oductlon to Sustainable Energy Management

Management seeks
cost savings

Costs
+5%0 .f"" \\ W e
0 Easy savings =3 _'?'-.__ i
. are 1“"‘“"\ e The energy managemeént <
\ system locks savings in
-10% \\

More sa'.nngs Come
from energy efficiency

-15%

Technical developmen txmmiw;
-20%, | 1ead to further savings L
-25%

] 5 10
Years

Energy cost cycle of the energy conservation programme with
sustainable energy management system
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'nMS IMPLEMENTATION STEPS

EnMS Structure

Initial Status Review

4 Policy and Communication

Energy Audit

Management Review
Conservation Measures

Implementation and Monitoring

Action Plan
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EnMS Structure

Coming together, Sharing together,
Working together, Succeeding together.
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HARD WARE
1AL TUIZUY

PEOPLE WARE
9Yq 9
IS RGRE

SYSTEM PEOPLE
WARE WARE

SYSTEM WARE
FLUVVITHITIANTNAIIIU
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'IMPLEMENTATION TEAM

 Have “Champion” on energy

* Personnel with knowledge of how
energy Is consumed at the facility

 Number of team member

— Should not exceed 10 persons |, ga " &5
» responsibility + accountability "%

+ timely
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Energy Manager: Qualification & Roles

the company as well as its
internal and external
environments

good consultation, negotiation
and liaison competency

sound knowledge of production
and site services

solid general technical
background and preferably
engineering experience
project management
experience, especially in new
systems implementation

 anin-depth understanding of « developing policy

monitoring and reporting
energy consumption

researching and identifying
best practice energy
management

implementing programs and
policies to achieve energy
savings

securing the support of
management and staff

influencing new works policies,
tender specifications and
construction briefs
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"Role and responsibilities of Energy Manager

Energy Target & Plan
S U NN NN NN NN EEENNEEEEEEEEEEEEEEEEEE S : Implementation
- Strategy
Organization/ Management Report
Boardroom Human Resource
Commitment 4 Development
3 Technology
Energy Manager/ EM Management
Committee :
Budget & Capital
. Management
Technical y
Excellence - t'v't' Implementation
ctivities
LSNP Management : Control
7 : | Performance Review
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Initial Status Review

Our strength grows out of our weaknesses.
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IERGY MANAG

Organising Training Performan::t Communicating
Energy policy Fully integrated Appropriate and Comprehensive Extensive Resources
action plan and into comprehensive performance communication routinely
regular review management staff training measurement of energy committed
have active structure tailored to against targets issues within to energy
commitment of with clear identified with effective and outside efficiency
top management accountability needs, with management organisation in support
for energy evaluation reporting of business
consumption objectives
- E 3 L] []
Formal pNicy Clear line Energy training Weekly Regular staff Samefappraisal
but not acve management targeted at performance briefings,
commitmen accountability major users measurement performance

from top

L

for consumption
and responsibility
for improvement

following
training needs
analysis

-

for each
process, unit
or building

L]

reporting
and energy
promotion

[]

Unadopted
policy

[ ]

manNagement
and Nuthority
uncleNr

Ad-hoc internal
training for
selected people
as required

L

Monthly
monitoring
by fuel type

Some use
of company
communicati
mechanisms /o
promote e rey
efficiency

=

Low or medium
cost measures
considered if
short payback
period

-

Unwritten set
of guidelines

[]

Informal maxoly
focused on
energy supply

-

Technical staff
occasionally
attend specialist
ourses

-

Igfioice checking
only

[ ]

Ad-hoc informal
contacts used
toc promote
energy efficiency

[ ]

Only low or
no-cost measures
taken

-

o explicit
energy policy

tlo delegation
of responsibility
for managing
energy

L

to energy
related staff
training provided

Ho measurement
of energy costs
or consumption

o
communication
or promotion of
energy issues

L]

o investment
in improving
energy efficiency

EMENT MATRIX

U-Shaped




y

ENERGY

"“ENERGY MANAGEMENT MATRIX
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file:///C:/Documents and Settings/Dr. Somchai/Desktop/ASEAN Training/Energy Management Matrix.pdf
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Policy and Communication

Communication leads to community, that is,
to understanding, intimacy and mutual valuing.
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MINISTRY OF ENERGY

ENERGY MANAGEMENT POLICY

 Energy management policy is not necessarily the invention of a new
policy document, but rather the integration and/or review of existing
policy statements to include energy management.

\ N
o' K

« The energy manager and implementation team need to devise an
energy management policy

« The energy manager is more likely to gain widespread acceptance for
the policy if everyone who is affected in some way contributes and is
Involved in its development.

« Consultationis the key to a successful energy management policy.

— Never give the impression that the policy is being imposed.
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'ENERGY MANAGEMENT COMMUNICATION

* four stages to developing the motivation for
staff to take action

— awareness
— interest

— desire

— action

Awareness

Interest

Desire

Action

Presentation

Local groups




Energy Conservation Potential Evaluation

Focus on your potential instead of your limitations.
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" key performance indicators (KPI)
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Peak B kWh LF Product(pieces) SEC(KWh/Wu5#)

440 676,152.28 225,384.09 70.17 11,683,673 19.29052

458 744,720.31 248,240.10 74.25 12,780,776 19.42293

494 890,773.66 296,924.55 82.34 13,075,513 22.70844

456 712,243.71 237,414.57 71.32 9,820,770 24.17474

472 830,777.21 276,925.74 80.37 9,141,458 30.29339

459 774,055.48 258,018.49 77.00 8,977,792 28.73964

478 895,166.44 298,388.81 85.51 10,219,097 29.19914

456 874,243.47 291,414.49 87.54 12,829,103 22.71511

590 988,757.19 329,585.73 76.52 11,882,024 27.73818

608 1,149.811.06 383,270.35 86.35 12,022,241 31.88011

718 1,041,446.50 347,148.83 66.23 11,927,742 29.10432

652 833,570.13 277,856.71 58.38 6,936,059 40.05974

718 867,643.12 289,214.37 76.33 10,941,354.00 27.11052
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Data Logger ee- i
Liquid Elow Air Speed 99 Three-phase electrical analyzer

MAGLogger

Nen-contact rpm

T mme |

Flue Gas Analyzer

Differential Pressure

Wet Bulb
Temperature
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The power plants produce 50 cycle/second (Hertz), (AC)
- electricity with voltages between 11kV and 33kV.

At the power plant site, the 3-phase voltage is stepped up to a
higher voltage for transmission on cables strung on cross-
country towers.

TR High voltage (HV) and extra high voltage (EHV)
A transmission is the next stage from power plant to transport
" A.C. power over long distances at voltages like; 220 kV &
400 kV.

Where transmission is over 1000 kM, high voltage direct
current transmission is also favoured to minimize the losses.

e Sub transmission at 132 kV,115 kV, 69 kV ,33kV,22kV
e Distribution at 11kV, 6.6 kV, 3.3 kV
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T&D Loss

\_

Generation
Efficiency mx

A 4

Step-up Station
N2

\ 4

EHV
Transmission
& n3 Station

\ 4

HV
Transmission

& Station ny

\ 4

Sub-
transmission

s
v

Distribution

StatiPn Ns
v

Primary
Distriblption ul;
\

End user
Premises

Efficiency ranges 28-35 % with respect to size of thermal
plant, age of plant and capacity utilisation

Step-up to 400 / 800 kV to enable EHV transmission.
Envisaged max. losses 0.5 % or efficiency of 99.5%

EHV transmission and substations at 400 kV / 800 kV.
Envisaged maximum losses 1.0 % or efficiency of 99 %

HV transmission & Substations for 220 / 400 kV.
Envisaged maximﬁo§as 2, ‘)/g)seffici(i)cy §9§5 %
-335)x 0.87 = 24-30

Sub-transmission at 66 / 132 kV
Envisaged maximum losses 4 % or efficiency of 96 %

Step-down to a level of 11/ 33 kV.
Envisaged losses 0.5 % or efficiency of 99.5 %

Distribution is final link to end user at 11 / 33 kV.
Envisaged losses maximum 5 % of efficiency of 95 %

Cascade efficiency from Generation to end user
S MXMXM3XMsXTsXTeXTM7

The cascade efficiency in the T&D system from output of the power plant to 4e61d
use is 87% (i.e. 0.995 x 0.99 x 0.975 x 0.96 x 0.99.5 x 0.95 = 87%)



b

Department of Alternative
Energy Development and Efficiency

MINISTRY OF ENERGY

SEPARATE  GENERATION

FUEL INPUT ELZCTRICITY  PROOUCTION
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T, Chiak
e ‘ Power Curve
dorea Under Dotted Line =
&orea Under Power Curve =
Total Enengy for the Interval ) Demand
0 e — — — — — —k—
—_ Demand o
=L £
::'. -
= U T A
e .
1
g _* -l e ]
n- B R T L | - - - -~ i
Demand Demand Demand Demand
s Interval al Interval g Interval

- Interval
Demand for Each Interval = Average Power Over the Interval

As can be seen from the figure above the demand varies from time to
time. The demand is measured over predetermined fime interval and

averaged out for that inferval as shown by the horizontal dotted line.
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As example, in an industry, if the drawl over a recording cycle of 15
minutes Is :

2500 kW for 2 minutes

3600 kW for 6 minutes

4100 kW for 3 minutes

3800 kW for 4 minutes

The MD recorder will be computing MD as:

(2500 x 2) +(3600 x 6) + (4100 x 3) + (3800 x4) = 3606.7 kW
15
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Two types of Electrical loads

In most modern electrical distribution
systems, the predominant loads are
resistive and inductive.

1) Resistive loads are incandescent
ighting and resistance heating.

2) Inductive loads are A.C. Motors,
Induction furnaces, transformers and
ballast-type lighting.
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1. Active (or working) power to perform the work (motion) and

2. Reactive power to create and maintain electro-magnetic fields.
The vector sum of the active power and reactive power make up the
total (or apparent) power used. This is the power generated by the
utility for the user to perform a given amount of work.

KW or KW-HRS
{Active Power)

Figure1:

KVAR or
KVAR-HRS
[ Reactive Power )

KWA or KVA-HRS
(Total Fower )

PF = KW =C05 &
KVA
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KW = 812

COs ©=.70
KVA = 1160 KVAR = 828
_ 812 = 700
PF = 11Enx1ﬂﬂ = T0%
kW x 0.6197 ]
KW = 812
KVAR = 503

KVA = 955

PF = 812 100 = 85 9%
= gec X = ¥o

anlsy = 325 x 56.07 = 18,223 54
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- Mi':f” o OF CAPACITORS REQUIRED?
Example:
Method-1

The utility bill shows an average power factor of .72 with an average KW of 627. How
much KVAR is required to improve the power factor to .95 ?

STEPS:
Cos @,=0.72 , Tan @,=0.963
Cos @,=0.95 , Tan @,=0.329
Kvar required =P ( Tand, — Tand, )
=627 (0.964 — 0.329)
= 398 kVAr
Method-2

1. Locate 0.72 (original power factor) in column (1).Refer table.

2. Read across desired power factor to 0.95 column. We find .635 multiplier
3. Multiply 627 (average KW) by .635 = 398 KVAR.

4. Install 400 KVAR to improve power factor to 95%.

Now that we have determined that capacitors totaling 400 KVAR must be installed, we
must decide where to locate them.
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En gyD elopment and Efficienc y

MINISTRY OF ENERGY LOSSES 2
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(O) Entrgy Davelopment and Effic HOW TO CALCULATE TRANSFORMER

1. Load loss (or copper loss)
2. No load loss (or iron loss)

* The total transformer loss, P15, » at
any load level can then be calculated

from:

Protat = Pno.Loapt (%0 Lead)* X P qap
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CASE EXAMPLE:

FOR A LOAD OF 1500 KVA THE PLANT HAS INSTALLED THREE NUMBERS OF
1000 KVA TRANSFORMERS. THE NO LOAD LOSS IS 2.8 KW AND THE FULL
LOAD LOSS 11.88 KW. ESTIMATE THE TOTAL LOSS WITH 3 TRANSFORMERS
IN OPERATION AND 2 TRANSFORMERS IN OPERATION.

e
14 .
o .

A) 2 TRANSFORMERS IN OPERATION :

NO LOAD LOSS = 2X28 =56
LOAD LOSS = 2 X (750 X 11.88
(1000)
= 13.36 KW
TOTAL LOSS = 5.6+13.36 = 18.96
B) 3 TRANSFORMERS IN OPERATION :
NO LOAD LOSS = 3X2.8=84KW
LOAD LOSS = 3 X (500)? X 11.88 = 8.91 KW
(1000)
TOTAL LOSS = 17.31 KW

SAVINGS BY LOADING ALL THE 3 TRANSFORMERS = 13200 KWH.
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kW loss
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2.50
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T
32
Ty
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zation Level (overall consumption)
electricity load profile

WA W

Min: 9,802.08 kW @ 22:00
Ma: 12,580.40 k' @ 14:30
Load Factor = 88.99%

LI "

Min: 10,227.04 k'W @ 22:15
Ma: 12,858.80 kW @ 15:00
Load Factor = 88.63%

Min: 10,231.07 k' @ 22:30
Ma: 12,781.45kW @ 13:30
Load Factor = 88.79%

Min: 9,993.15 k' @ 02:45
Mai: 12,781.45kW @ 13:30
Load Factor = 87.44%

Fri Mar 10

Sat Mar 11

Sun Mar 12

Mon Mar 13

Tue Mar 14

VWed Mar 15
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Efficiency

Load factor

Temperature control

Cooling

Tap voltage of
Transformer

Material form

Pouring Temperature

Quantity of molten
Metal left in furnace

Furnace cover

Size of starting block

Thermometer accuracy

Cooling water

temperature

Operation

Intermittence

Ring hood

Furnace Wall
temperature

Time

Continuity

Pouring volume

Throwing quantity
Of 1 time

Charging time

Impurities

Temperature

composition
adjustment

Charging method Holding

Slag free

Wall thickness

of crucible

Size of crucible

of crucible bottom

>

Energy saving factor
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Total Energy Breakdown

2 Electrilcal

Energy

(43% by cost energy) 28.93%

1
Thermal (57% by cost energy)
Energy

71.07%
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nergy consumption distribution

i Motor of
Ventilation & Exhaust Fan Desiccant :
2 94% Dehumidifier Boiler SZSTem
6.26% 0.42%

Other
5.96%

Chiller
29.57%

Lighting System
7.34%

Cooling Tower
1.70%

Waste Water
Treatment —
1.13%

Chilled Water Pump & Condenser Water Pump

Process Machine 10.17%

18.87%

Dust Collector
2.90% Air Compressor

4.74%

Air Handling
Unit
7.98%
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Equipment Level (Performance or Efficiency)

Boilers and Steam System

STEAMI

S
FUEL mmlp> FEEDWATER
BOILER
AIR ) —
FLUE GAS

HEAT LOSS BLOW WATER
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benchmarking data

 Data Collection

— Must use the same
method as the database

* Use for “yes/no”
potential decision

Efficiency (%)
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High- ' Chiller plants with
New-technology  efficiency Conventional — Older correctable design
all-variable-speed  optimized code-based  chiller or operational
chiller plants chiller plants chiller plants  plants problems

Fair || MNeeds improvement

owalls o5~ 06 07 08 09 10 11 12

Coeffi;:ient (7.0) (5.9) (5.0 (4.4) (3.9) (3.5) (3.2) (2.9)
0
performance

Ref: ASHRAE
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Step 5
Determination of

Energy Conservation Measures

Define your goals clearly so that others can see them
as you do.
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" ENERGY CONSUMPTION QUANTITY

QUANTITY
¥ = WIDTH X HEIGHT

Energy Power (kW)

Duration (hour)

Reduce “Width” by reduce the usage duration
Reduce “Height” by reduce power or fuel flowrate/pressure
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Conservation Hierarchy
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SUMMARY: ELECTICITY

* Automatic On/Off Mechanism
Lighting + High Efficiency Lighting System
* Natural Lighting

* High Efficiency Motor
* Resizing
» Variable Speed Drive

Air » Higher Efficiency Air Compressor
* Intelligent Flow Control (IFC) System
* Heat Recovery

Compressor

* Higher Efficiency Heat Exchange Element
» Variable Speed Drive for Cooling Water Pump
* Recovery Heat within Process (Pinch Analysis)

» Higher Efficiency Chiller
Chiller « Absorption Chiller
» Better Building Envelop

1

Recycle to Eliminate Requirement
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Variable Speed Drive (VSD)

Increase resistance
when damper closes
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INVESTMENT RETURN

* Investment Capital

e Financial Returns

— Pay Back Period
— Internal Rate of Return (IRR)
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Action Plan Development

If you are failing to plan, you are planning to fail.
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Types of Plans
+ Types of Plans « Plan must consist of
— Energy Conservation — Responsible by
Plans — Budget
— Communication Plan — Time

— Tl’aining Plan e Target Group
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Step 7

Plan Implementation and Monitoring

You don't make progress by standing on the sidelines,
whimpering and complaining. You make progress by
implementing ideas.
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SIMPLE CONTROL CHART
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Management Review

The continual improvement involves getting input,
making a recommendation, implementing, getting
critical review... again and again and again.




Department of Alternative

({& Energy Development and Efficiency

MINISTRY OF ENERGY

'nMS IMPLEMENTATION STEPS

EnMS Structure

Initial Status Review

4 Policy and Communication

Energy Audit

Management Review
Conservation Measures

Implementation and Monitoring

Action Plan
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CONTINUAL IMPROVEMENT
continual improvement 1

performance

assurance
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‘ Auditors

1. Specifications
2. Implementation Guideline
3. Audit Guideline
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Article 9(1) and Article 21 (1) of the Energy
Conservation Act 2535 BE (Revised 2550 BE)
and Related Ministerial Orders

Designated ;
Factories and a Implementation

Buildings | ‘ ' Team

Consultants
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THANK YOU
QUESTION / SUGGESTION?



