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(a) Energy issues are public concern;

(b

(©)

(a)

(b)

(€)

(d)

(i Explains what "energy management”, and it's important;

(i)  Identify four steps towards energy-management process.
{7 marks)

Energy plays a key role in the development and growth economy. Therefore, the
availability of adequate supplies of energy is a strategic issue for any country
including Malaysia. What are the roles of the plant engineer in energy management
to ensure its success?

(8 marks)

The energy hierarchy is a simple principle for prioritizing solutions: a sensible
energy policy should make its first priority the reduction of energy use before
seeking to meet demand by the cleanest means possible. Please identify the hierarchy
from unsustainable to sustainable energy.

(10 marks)

Investment decision making is very important before involved with the energy

economic. Please explain:

() Single Payment Compound Amount- F/P; and
(ii) Single Payment Presents Worth- P/F.
(6 marks)
An evaluation needs to be made to replace 40-watt fluorescent lamp with a new lamp
that saves 12% or 4.8 watts and gives the same output. The cost of each lamp is
RM 4.80. Hours of operation are 4800 and the lamp life is two years. Electricity cost
70 cent/ kWh. Assuming a rate of return before taxes of 25% are required, can the
immediate replacement be justified?
(6 marks)
The total bill for the month is RM 450,000 and the power factor (PF) is 0.8.

i) Calculate the monthly penalty, which TNB charges you the low PF.
(ii)  How much would be the,monthly PF penalty if PF was 0.7 instead of 0.8,
(6 marks)
The torque developed on the shaft of a‘IIO kW electric motor at a speed of 1450 rpm
is 25.5 Nm. Calculate the motor shaft power (kW), loading factor and the efficiency
of the motor at this loading conditions, if a kilowatt meter shows that the motor

demand is 5.16 kW,
(7 marks)
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The compressed air system supplied with screw compressor driven by a 160 kW electric
motor. The maximum Rated Free Air Delivery is 350 I/s. The compressor is run for 6,000
hours/year. Calculate the annual cost of air leakage. The following measurements have been

collected for a typical compressor load cycle;

The current for the 3 phase’s measurement:

Loaded Unloaded
Phase 1 243 178
Phase 2 245 176
Phase 3 247 178
Average 245 177.4

The times for load-unload cycle during production are:

Loaded (sec) Unloaded (sec) Total Cycle (sec)
50 10 60
51 8 59
51 9 60
50 11 61

The times for load-unload cycles outside production hours are:

Loaded (sec) Unloaded (sec) Total Cycle (sec)
25 20 45
26 22 48
25 21 46
27 20 47

i) Estimate the compressor load (kW);

ii) Calculate the compressor average load (kW) during production period;

i) Estimate the compressor power during the leak test;

iv) Estimate energy and cost due to leaks; and

v) Estimate cost saving from leak reduction program.

(25 marks)
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For the following questions please refer to Appendix A and B
Q4 (@ The energy usage of one family in urban areas is 348 kWh per month.
i) Calculate the energy bill by applying the previous tariff;

ii) Calculate the energy bill by applying the current tariff;

iii) Calculate the percentage increase.

{7 marks)
(b)  The energy usage of commercial building is 450 kWh per month
i) Calculate the energy bill by applying the previous tariff;
i) Calculate the energy bill by applying the current tariff;
iii) Calculate the percentage increase.
(7 marks)

(¢)  The energy usage of one company (small and medium industries) is 600 kWh.

i) Calculate the energy bill by applying the previous tariff
ii) Calculate the energy bill by applying the current tariff

iii) Calculate the percentage increase
(6 marks)

(d)  Discuss the percentage increase on (a), (b) and (c) and give the idea how to reduce

the energy consumptions.
(5 marks)
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For the following questions please refer to Appendix A and B

(a) Please calculate the energy bill if the electric appliances usage for domestic

Consumer is based on Table 1 below.

Table 1: Electrical appliances with power input in watt and total usage per day.

Living Room Fluorescent lamp | fluorescent lamp Ceiling Fan Refrigerator
1 2
36 (6) 36 (4 75(8) 85 (24)
Bed Room Fluorescent lamp | Fluorescent lamp 2 Ceiling Fan Air-conditioning
1 (toilet)
36 (4) 36(9) 75(8) 700 (8)
Bed Room Fluorescent lamp Ceiling Fan Table fan Laptop
1
36 (6) 75(8) 75 (3) 50 (3)
Bed Room Fluorescent lamp Ceiling Fan Table Fan Laptop
1
36(6) 75(6) 75 (2) 90 (3)
Kitchen Fluorescent lamp Electric Kettle Internet Modem | Washing Machine
1
36(6) 2200 (D) 12 (8) 200 (2)

After calculating the energy bill, please give an option how energy saving approach

could be implemented and what are the activity that should be taken.

(10 marks)

(b) Please calculate the energy bill if the electric appliances usage for industrial consumer

is based on Table 2 below.

Table 2: Electrical appliances with power input in watt and total usage per day.

Zon 1{Office) Fluorescent fluorescent Computer Air- Refrigerator
lamp 1 lamp 2 Conditioning
36(9 36(9) 75(8) 700 (8) 85(24)
Zon 2 (line) Fluorescent Fluorescent | Industrial Fan Air- Soldering A
lamp 1 lamp 2 (toilet) conditioning
36 (8) 36(2) 100 (8) 700 (8) 1200(7)
Zon 3 (line) Fluorescent Industrial Fan Soldering B Dryer Conveyor
lamp 1 Motor
36 (8) 100 (8) 1200 (6) 280 (6) 200(7)
Zon 4 (line) Fluorescent Compressor Industrial Fan Computer Conveyor
lamp 1 (labeling} Motor
36(8) 300(6) 100 (3) 90 (3) 200(7)
Zon 5 (store) Fluprescent Electric Kettle Internet Packaging Motor
lamp 1 Modem Machine (AGV)
36 (8) 2200 (2) 12 (8) 400 (7) 700{4)

After calculating the energy bill, please give an option how energy saving approach

could be implemented and what are the activity that should be taken.

(15 marks)
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APPENDIX A (Previous Tariff)
Tariff Rates

“Domestic Consumer” means a consumer occupying a private dwelling, which is not used as a hotel, boarding house
or used for the purpose of carrying out any form of business, trade, professional activities or services.

TARIFF CATEGORY UNIT RATES

1. Tarlff A - Domestic Tariff

For Monthiy Consumption Béfween 0-300 «Wh/month

For the first 200 kWh (1 - 200:'kWh) per month ) sen/kwh 21.8

' ‘For the ngxt 200 kWh (201 4{}0 kWh) per month : sen/kKwh 33.4

For Monthly Consumption. More Than 400 mhlmonth

" For the first Sﬂﬂkwh {1- saukWh; per month o CT e sen/kWh 28.6
For the next 100 kWh (501-600&Wh) per month o S sen/kWh ~ | . 378
For the next 100 kWh (601-7Gi}_kWh) per month. sen/kwﬁ . 38.7
....... sen/kwh ) _ 39.7
Far the next 100 kWh (set-sut}kwh) per month sen/kw.'h. . a7
For the next kWh (901 kwWh onwards) per monthw sen/kwh 44.6
The minimum mon.thly charge 15 RM3.00
TARIFF CATEGORY = S e uurr o RATE# .
1. © Taviff B.- Low Voltage Cnmmerclal Tarlff
| ] Mvnthly con umpﬂon Between .1 0-200 kWh/ménth
' Forall kWh : . . o T ‘ sen/kWh 37.0
The minimuem monthly charge is RM7.20 - -
For Overall Honthlv Consumptlon More Than 200 kWh/mnnth
For all kWh (me 1kWh onwards) m'sVe_-_n._kah 397
The minimur monthiy charge is RM7.20
2, Tarlff €I‘ Medism Voitage
al RM/KW 23.93
For all kWh R sen/kWh 28.8
The minimum: monthly charge is'RME00.00 e T o o
I WL IS i SOPURGE ' i ot SRS I o N
....... R.ﬁ/.kw et
sen/kWh 8.8
s;.énJKWh 17.7

The mlntmum,monthly charg_g is'RME00.00
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Industrial

TARIFF CATEGORY UNIT RATES

1. Tariff D - Low Voltage Industrial Tarlff

For Qverall Mmthly cansumpﬂon Between 0-200 kwhlm itk

For all kWh ’ i ) sen/kWh 325

The minimum monthiy charge is RM?.QQ :

For Overal} Manthly Censumpﬂon Hnre Than 200 kWh}month

For all kWh (me 1kWh onwards) L sen/kWh 34.8

The minieum monthly charge Is RM7,200 - .- En

Tariff Ds — Speclal Industrial Tarif (for consumers who qualify only)

For ail-kwﬁ-: e sen{kwh. 327
- .': The minisgem munthly chrarge wRMI2D e e
2. Tarlff £t - Medlum Voitage Generzl Industrial TarifT
Far each kilowatt of maximum demand per. month : E - '3:.. o L RM/KW S .'.2'3.'.46
For al kwﬁ | - R CseofWh 266
| Tarlff Els ~ Speclai Indns;rial Tariff {for consumars who quatify anly)
- .For each kilowatt of maximum demand per month ] RM/kW 18.10
. For al kwh : _ L B ' -:_'sen/k\ﬁflr_\;:g . 58
The minimum monthiy chcarge is RM&00.00 .. .
For each k;lowatt of maxnmum demand: :per month:duﬂng the peak penod - Rﬁlkw . 2930
For all kwh during the peak period _ : sen/kWwh 23.1
For all kWh diifing the off<peak DEriD#i‘-. : B . . : o ”:_sen/le’t : i7.3
The minimgr.n.monthty charge Is RM606.00 RS -
T Ezs Spel:lal """ strial 'riﬂ!ﬁ:(fo: consﬁﬁéﬁ-whwqua‘lify only}
..For each kilowatt of max:mur.n. .tjjémami .per mont _ the pea'kV( period S ‘RM/k\k."v“ e 2520
For all kwh durmg the peak perlod . s sen/kwh 25.8
- For ail kWh durmg the off-peak perlod o | :j: E..s.enjkWh: 147
The minirrim monthly charge is RMS&(;{'JO ................. .
- 5 “Tariff 53' : ngh Voluge ank/Oﬁ"—l’-’eak Imhnstnal Taritf
For eack: Kilowatt of maxlmum demand: per morphh ‘ditring the peak period RM/KW ) ”.:_:8.10
For all kWh durmg the peak perlod : : " sen/kWh 6.6
For ail kWh during the off-peak permd . - . :  gen/kWh o .... 160

The minimum monthly charge Is RM600.00
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APPENDIX A (Current Tariff)

Tariff Rates

“Domestic Consumer” means a consumer occupying a private dwelling, which is not used as a hotel, boarding house or
used for the purpose of carrying out any form of business, trade, professional activities or services.

TARIFF CATEGORY j UNIT g RATES
~ Tarifr A - Domestic Tarifr '
g For the first 200 kWh (1 - 200 kWh) per month I m;enlkWh S 21 8 o
| For the next 100 KWh (201 - 300 KWh) per month N semkwWh | 34
| For the next 100 kWh (301 - 400 kWh) per month N senkWh R 400
| For the first 100kWh (401 - S00 kWh) per month ] sen/kWh i 402
1. | Forthe next 100 kWh (501 - 600 kWh) per month } sevkWh i 416
I For the next 100 kWh (601 - 700 kWh) per month [ sen/kWh [ 42.6
| For the next 100 kWh (701 - 800 kWh) per month 1 sen/kWh 5 437
| For the next 100 kwh (801 - 900 kW) per month | sen/kWh i 453
] For the next kWh (901 KWh onwards) per month | sen/kWh | 454
E'Hre minimum monthly ;'harge is RM3.00 o
TARIFF CA-TEGORY UNIT - % RATES
; f-.;i;ariﬂ B- Lo;v if‘oll:age Ct;;lmerclnl Tariff
For Overall Monthly Consumption Between 0-200 KkWh/month
For atl kWh sewkWh 393
1. ; T;‘te m.im'mum monthly charé.e.is. RM?7.20 B . E
’ For Overali ﬁonthly Consumption More Than 200 kWWonth i
i For all KWh (From 1kWh onwards) ' | sen/kWh ; 130
) The minimum monthly charge is RM?7.20
2. Tariff C1 - Medium Voltage General Commercial Tariff
éFor each kilowatt of maximum demand per month RM/KW i 259
[ Forallkwh | | | - C senkWh . 312
| The minimum monthly chargeisRMso000 ' o '
I 3 é Tariff C2 - Medium Voltage Peak/Off-Peak Commercial Tariff
: i For each kilowatt of maximum demand per month during the peak period RM/KW o 3860
For all kWh during the peak period E sen/kWh E 31.2
g ) : i
© For all kWh during the off-peak period . senkWh ' 192

The minimum monthly charge is RM5600.00
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Industrial
a o TARIFF CATEGORY . UNIT ) RATES
Tanﬂ‘ D Low Voltage Industrial Tariff
For Overall Monthly Consumptlon Between 0 20(] kWh/month
For all kWh ' sen/kWh 345
'ﬂ:e minimum momhly charge is RM7.20
For Overall Monlhly Consumption More Than 200 kWh/month
*Forall kWh (From 1KWh onwards) o sen/kWh 377
Tﬁe minimum monthly charge is RM7.20
Tariff Ds — Special Industrial Tariff (for col;sumers ;vilo qualify on.ly;) e
For all kWh i sen/kWh 359
The min.i;p;;;;mmh{v charge is RM7.20 .
Tariff E1 - Medium Voltage General Industrial Tariff
For each kilowatt of maximum demand per month i RM/AW 253
* For all kWh - | sevkwh 23
| The minimum monthly charge is RMG00.00 '
Tanﬂ’ Els— Specinl Industrial Tariff (for consumers wlm qualify only)
For aach k]lowatt of max1mur.r.| .ciemand per month . E RM/KW 199 "
| * For all KWh | senkWh 283
The minimum monthly charge is RM600.00 S
" Tanl’fEZ- Medium Voltage Peak/Off-Peak Industrial Tariff
Fo.r.each kilowatt ot: ;naximurn demand pelr" rlnonth during the peak period | RMAW 31 7 -
| For all kWh during the peak period ! sen/kWh 30.4
For all kWh dunng the off-peak penod i o ‘senkah 18.7
TTte minimum momhly charge is RM600 00 o .
aniﬂ' E2s - Special Industrial TarifT (for consumers whe qualify only)
For each kilowatt of maximum demand per month during the peak period RMka 217
| For all kWh during the peak period sen/kWh 283
| For all kWh during the off-peak period . senkahm” - I61 o
The minimum monthly charge is RM600.00 : -
Tariff E3 - High VYoltage Peak/Off-Peak Industrial Tariff
For each kilowatt of maximum demand per mn.an.t.h. Aun‘ng the peak period 35 RM/AW 304
For all kWh during the peak period i sen/kWh 28.8
Fo;;ll kWh during the off-peak period i sen/kWh 17.3

 The minimum monthly charge is RM600.00






