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. Ql (a) Energy issues are public concern;

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

(iD Identiry four steps towards energy-management process.
(7 marks)

(b) Energy plays a key role in the development and groMh 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)

(c) The energy hierarchy is a simple principle for prioritizing solutions: a sensible

energy policy should make its first priority the reduction ofenergy use before

seeking to meet demand by the cleanest means possible. Please identiry the hierarchy

from unsustainable to sustainable energy.

(10 marks)

Q2 (a) Investment decision making is very important before involved with the energy

economic. Please exolain:

(D Single Payment Compound Amount- F/P; and

(iD Single Payment Presents Worth- P/F.

(6 marks)

(b) An evaluation needs to be made to replace 40-watt fluorescent lamp with a new lamp

that saves l2%o 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 cenV kWh. Assuming a rate ofretum before taxes of25% are required, can the

immediate replacement be justified?

(6 marks)

(c) The total bill for the month is Rl"{ 450,000 and the power factor (PF) is 0.8.

(i) Calculate the monthly penalty, which TNB charges you the low PF.

(iD How much would be the,monthly PF penalty if PF was 0.7 instead of 0.8.

(6 marks)

(d) The torque developed on the shaft ofa l0 kW electric motor at a speed of 1450 rprn

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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. Q3 The compressed air system supplied with screw compressor driven by a 160 kw electric

motor. The maximum Rated Free Air Delivery is 350 l/s. The compressor is run for 6,000

hours/year. Calculate the annual cost ofair leakage. The following measurements have been

collected for a tpical compressor load cycle;

The current for the 3 ohase's measurement:

Loaded Unloaded
Phase 1 243 178

Phase 2 a/|< 176

Phase 3 247 178

Average 245 177.4

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

Loaded (sec) Unloaded (sec) Total Cvcle (sec)

25 20 45

26 22 48
25 2l 46
27 20 47

i) Estimate the compressor load (kW);

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

iii) 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)

The times for load-unload cycle during production are:

Loaded (sec) Unloaded (sec) Total Cvcle (sec)

)U t0 60
)l 8 59

5l 9 60
50 l1 61
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For the following questions please refer to Appendix A and B

(c)

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 cunent tariff;

iii) Calculate the percentage increase.

(7 marks)

The energy usage of commercial building is 450 kWh per month

D Calculate the energy bill by applying the previous tariff;

iD Calculate the energy bill by applying the cunent tariff;

iii) Calculate the percentage increase.

(7 marks)

The energy usage ofone company (small and medium industries) is 600 kWh.

i) Calculate the energy bill by applying the previous tariff

iD Calculate the energy bill by applying the cunent tariff

iii) Calculate the percentage increase

(6 marks)

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

the energy consumptions.

(5 marks)

(b)

(d)
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. For the following questions please refer to Appendix A and B

Q5 (a) Please calculate the energy bill ifthe electric appliances usage for domestic

Consumer is based on Table I below.

(b)

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

Living Room Fluorescent lamp
I

fluorescent lamp
2

Ceiling Fan Refrig€rator

36 (6) 36 (4) 7s (8) 85 (24)

Bed Room Fluorescent lamp
I

Fluorescont lamp 2
(toile0

Ceiling Fan Air-conditioning

36 G\ 36 (9) 75 (8) 700 (8)

B€d Room Fluorescent lamp
I

Ceiling Fan Table fan Laptop

36 (6) 75 (8) 75 (3) 90 (3)

Bed Room Fluorescent lamp
I

Ceiling Fan Table Fan Laptop

36{6) 't 5 (6) 7s (2) 90 (3)

Kitchen Fluorescent lamp
I

Electric Kettle Intemet Modem Washing Machine

36 (6) 2200 (r) l2 (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)

Please calculate the energy bill ifthe 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 l(Omce) Fluorescent
lamp I

fluorescent
lamp 2

Computer Air-
Conditionins

Refrigerator

36 (9) 36 (9) 7s (8) 700 (8) 85(24)

Zon 2 (line) Fluorescent
lamD I

Fluorescent
lamD 2 (toilet)

Industrial Fan Air-
conditioning

Soldering A

36 (8) 36(2\ 100 (8) 700 (8) r200(7)
Zon 3 (line) F luoresc-ent

lamD I
lndustrial Fan Soldering B Dryer Conveyor

Motor
36 (8) 100 (8) 1200 (6) 280 (6) 200 ('t)

Zon 4 (line) Fluor€scent
lamp I

Compressor Industrial Fan Computer
(labelinc)

Conveyor
Molor

36(8) 300(6) 100 (3) 90 (3) 200(7)

Zon 5 (store) Fluoresgent
lamp I

Electric Kettle Intemet
Modem

Packaging
Machine

Motor
(ACV)

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.

( I 5 marks)
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APPENDIX A (Previous Tariff)
Tariff Rates

"Domestlc Consumer" means a consumer occupying a private dwellihg, which is not used as a hotel, boarding house
or used for the purpos€ of carrying out any form of business, trade, professional activities or services.

TARIFF CATEGORY

n Bcatr.€n O-4OO tdrilb/month

For th. first 200 kwh (1 - 200 kwh) per month

. For the next 200 kwh (201 -4OO kwh) per mooth

rhe mrnimum monthly charge rs RM3.0o

For llonthly con6unptlon l|ore Thln 40C kllih/ironth

RATES

21.4

28.8

35,60

28.8

L7.7

UNIT

For the nexr 100 kwh (601-700kwh) per lnonth sen/kwh

For the next 100 kwh (701-800kwh) per montF sen/kwh

For rhe next ioo kwh (80130okwh) per month sen/kwh

For the next kwh (901 kwh onwards) per month sen/kwh

The.nrnrmum monthly charge ls RM3.00

TARIFF CATEGORY

1. T.rlfi I - Low Voltage Cornfi.rll.l T.rlff

' For ovarall'U.nthly corsumptlon Bctweln O-:oO kwh/morltll

For all kwh

The minimvm monthly cMrge is RM7.20

For Ovarrtl Uonthly Conssmptlcn lloro tian 20O kwhlmonth

For all kwh (From lkwh onwards)

The minimum monthly charge is RM7,2O

ftrlll Cl - I{edlum Voltrge Sener.l Commerclrl TarllY

For each kilow€tt of maximum dehand per month

39.7

For all kwh during the peak perlod

For all kwh cturing the off-peak perlod

The minirnum monthly chargg is RIi1600.00

28,6

37.8

34.7

397

4L.7

44.6

UTIIT RATES

3.

For each klowatt of maximum demand per msntll during the peak period
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Industrlal

TARIfF c.ATEGORY

Tarlff D - Low vottsge rnduttrlel tErtff

For Ovcrall l'lonthly Conrumptlon,liatwc€n O-2OO:liwh/month

For all klvh

me minimum monthly charge ls RM7,e0

For Overrll l,lonthly Congrmptlon ilore Th.n 2oo kwh/month

For all kwh (From lkwh onwards)

The mlnimum monthly chatge lq R!17,m

T.dff Ds - SpGGl.l lh.lu3ttl.l Tirtll (fol conaum€f3 who qu€llfy ooly)

For all kYVh

The minimum monthly charge is RM7.?g

T.rltf €l - t't6dlum voltagG Gcn.ral Induatrlal Tadff

For each kilowatt of maximum deman{t p€l month

The mlnimum monthly ch.rga ls RM6O0.0O

lsrlff Els - Spaclal Indtr6tdal Tarlif{tor corsumGE who quellly only)

For each kiLowatt of maximum demand per ftonth

The minimum monthly ch€rqe ls RM600.00

Trallt E2 - redlum vdltse€ P..k/ofFpsrk Indlstdal T.riff

for each kilowatt of maximum demand per month drdng the peak pefiod

uitT RATES

32.5

34.4

23.40

26.6

18,10

25.4

29.30

24.1

17.3

sen/kwh 32.7

3..

RM/KW

5en/kwh

sen/kwh

For all kwh durlng th€ peak period

Fo. dll kwh durlno the olFoeak Denod

The miaimum monthly lharqe ls R14600'00

For all kwh during the peak period

For all kwh during the off peak penod

The mlnimum rnonthly charge is RM600.00

25.20

25.8

14.7

For all kwh during the peak perlod

28.10

16.0For all kwh duing the os"peak perjgd

The mlnlmum monthly charge F Rm600.00

Ta|*ft E2s - Sp€chl Initsstrl.l ladl?.(tor.onsumers who,qr!6llty only)

For each kilowatt of maximum deman! per month dudng the peak period



APPENDIX A (Current Tariff)

Tsriff Rates

"I)omestic Cotrsumer" means a consumer oc€upying a private dwelling, which is not used as a hotel, boarding house or
used for the purpose ofcarrying out any form of business, trade, professional activities or services.

RATES

T.rilf A - Domcstic T.rllT

Forrhe first 200 kwh (l - 200 kwh) per monft

For ihe next I m kwh r20 | - 300 kwh) o€r month

I For the next 100 ku4r (301 - 400 kwh) p€r month

I For the finl I 00kwh (40 I - 500 kwh) p€r month

For the next | 00 kwh (501 - 600 kwh) p€r month

I For the next 100 kwh (601 - ?00 kwh) per monlh

For the next 100 kwh (701 - 800 k$h) pcr month

: For tlle next I00 kwh (8ol - 9oo kwh) Der monln

, For the next lwh {901 kwh onwards) per month

The nininun nonthly chatge is RW.00

i TARIIT cA-rEGoRY

i i TrrifB - Low Voltrge Comm€rchl Trrlff

For Ov.r.ll Motrlhly Cotrsumpdotr B.tw€etr (1200 kwt/morlb

For all kwh Gron I kwh onwards)

The nnimun nomhly charye Lt RW.20

For Ov.r.ll Monthly Conlumpliotr Molt Then 2fi) kwb/monlh

me ninimum nonthlJ .harge is RM7.20

Trritr Cl - Medium Voltrg€ Gen.nl Comm.rcl.l TrrilT

For each kilowan ofmaximum demand per month

The nininun nonthly charge is RM600.00

Tsrifi C2 - Medium Volt ge PG!!/Off-Pe.k Commercial Trritl

For €ach kilowatt ofmaximum demand per monlh duriog the peak period

i For all kwh during $e peak period

For all kwh dunng the off-peak p€riod

The nininun nmnthly charge is RM600.00

RM/kW j 38.60

'.**i 1 3t 2

l9.2
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r^rraa cattcof,Y

TeriffD - Low Voltrg. Industrid T.rilT

For Overrll Monthly Consumptiotr B.twaen 0-200 kwh/month

For all kwh ser/kwh

The nininun nonthl! charge is RW.20

For Overrll Moothly Co$umption Mott Thatr 2fi) kwh/morah

For all kvh (From I kwh onwards)

The mininun nonthly charge is RIO.20

, 1he nininun nonthry charge k RlO20

, TarilTEt - Medium Volt ge Gctr.ml IndustrlrlTrrifi

Foreach kilow.tr ofma.rirn"rn O.t-O p., to"* 
" "-'' : -" ;

TrrifiIh - Spcclal Industritl TrrilT (for coosumen who qurlify otly)

For allkwh

The nininxn nonthb clwse is RM600.00

For each kilowatt ofmaximum demand per month

For all kwh

Forallkwh during the peak period

For all kwh during the of-peak p€riod

Trrifi Ek - Spccirl ldustrisl Trrill (for consumars who qurlify orly)

For all kwh during the perk period

*.,,.,..'"'i ii iiiooo io

: Trrirf E2 - M.dtum Volargc PesVOl[P.rk ldustri.l Tsrlfl

For each kifowatt ofmaximum demand per mon0r during the pe3k period I RMW 3l.1

30.4

For each kilowatt ofmaxrmum demand per mon$ during fte p€ak period RMAW

For all kwh during ihe off-peak period : servkwhFor all kwh during dte off-peak period sedkwh 16.l

: The nininun nonthly charye is RM600.00

TrrifiE3 - High Voltsgc Peak/Ofi-Pcok Indusartd Trritf

RMAW 30.4

Forallkwh during lhe pea* period

For all kwh during the off-peak period t7.3

T.ritT Els - Spcclol ltrdultri.l Trrilf(for consumers who qurlify only)

The nininun nonthly ctnrge i: RM600.M

For each kilowatt of ma-{mum demand per month during the p€ak period

The nninun nonthlt charye is RM600.00




