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PENAFIAN
DISCLAIMER

Segala data dan maklumat yang terkandung di dalam buku laporan ini memberi gambaran yang munasabah dan saksama bagi
keseluruhan industri pembekalan elekirik di negara ini. Segala usaha telah diambil untuk memastikan semua maklumat yang terkandung
di dalam laporan ini telah disahkan kesahihannya berdasarkan laporan harian, bulanan dan tahunan yang dihantar oleh pemegang-
pemegang lesen sebagaimana termaktub di bawah syaratsyarat lesen. Manakala bagi negeri Sarawak, maklumat mengenai statistik
dan prestasi utiliti di negeri tersebut dikemukakan oleh Sarawak Energy Berhad (SEB) mengikut permintaan Suruhanjaya Tenaga (ST).

ST dengan niat yang baik menerbitkan maklumat ini untuk kegunaan orang awam, sejajar dengan fungsi yang ditetapkan di bawah
Akta. ST menafikan semua atau apa-apa jua tanggungjawab kepada sesiapa sahaja untuk maklumat yang terkandung di dalam
laporan ini atau bagi apa-apa representasi atau kenyataan di sini, sama ada secara tersurat atau tfersirat, atau untuk apa-apa
jawapan yang diberikan sebagai maklumbalas kepada sebarang pertanyaan berhubung dengan laporan ini.

The data and information in this report represent a fair and reasonable overview of the whole electricity supply industry. Every effort
has been made to verify, validate and accurately represents the information in this report, based on the daily, monthly and yearly
reports which were submitted by licensees pursuant to their licence conditions. As for Sarawak, information on the performance and
statistics of utility in the state were submitted by Sarawak Energy Berhad (SEB) based on request by the Energy Commission (EC).

EC in good faith publishes this information for the consumption of the public, in line with its function stipulated under the Act. EC
disclaims all or any responsibility whatsoever to anyone for information contained in this report or for any representation or statement
herein, whether expressed or implied, or for any replies given in response fo any queries in relation to this report.
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Ringkasan Eksekutif
Executive Summary

SITUASI PEMBEKALAN DAN PERMINTAAN
TENAGA ELEKTRIK

Permintaan tenaga elekirik di Semenanjung Malaysia pada
tahun 2017 tidak menunjukkan peningkatan yang ketara jika
dibandingkan dengan tahun 2016. Kehendak maksimum yang
tertinggi untuk tahun 2017 direkodkan pada 23 Oktober 2017
iaitu sebanyak 17,790 MW, hanya 2 MW lebih tinggi daripada
tahun 2016 (17,788 MW). Sehingga 31 Disember 2017,
kapasiti terpasang di Semenanjung Malaysia ialah 24,138.93
MW dengan jumlah penjanaan elekirik sebanyak 123,128.20
GWi,. Daripada jumlah ini, sebanyak 53.35% adalah elekirik
yang dijana menggunakan arang batu, 40.59% daripada gas
asli, 5.76% daripada hidro serta 0.30% daripada medium fuel
oil (MFO) dan distillate.

Kapasiti terpasang di Semenanjung Malaysia terdiri daripada
kapasiti penjanaan terpasang jana kuasa TNB dan jana kuasa
IPP di mana kapasiti penjanaan terpasang IPP dilihat meningkat
setiap tahun. Pada tahun 2017, kapasiti terpasang stesen jana
kuasa IPP meningkat sebanyak 13.4% daripada 16,811.83
MW pada tahun 2016 kepada 19,071.83 manakala kapasiti
terpasang TNB berkurangan sebanyak 17% dari 6,106.60 MW
pada tahun 2016 kepada 5,067.10 MW. Kapasiti penjanaan
terpasang IPP merangkumi 79% daripada jumlah kapasiti
terpasang di Semenanjung Malaysia. Penambahan kapasiti IPP
adalah daripada mulatugas loji penjanaan arang batu TNB
Manjung Five (1,000 MW) dan loji CCGT Pengerang Power Sdn
Bhd (400 MW) serta lanjutan loji YTL Paka (585 MW) dan loji
CCGT TNB Pasir Gudang Sdn Bhd (275 MW).

Selain TNB dan IPP, penjanaan tenaga elekirik di Semenanjung
Malaysia turut melibatkan stesen-stesen jana kuasa tenaga
boleh diperbaharui termasuk hidro mini, cogeneration awam,
cogeneration persendirian dan jana kuasa persendirian
berkapasiti kurang daripada 5 MW yang tidak bersambung
kepada sistem grid. Keseluruhan kapasiti terpasang daripada
kategori ini adalah sebanyak 2,244.38 MW dan sebanyak
4,181.89 GW;j tenaga elektrik telah dijanakan dalam tahun
2017 di mana 81.57% daripadanya adalah daripada sumber
tenaga gas asli, 16.39% pula adalah daripada tenaga boleh
diperbaharui seperti solar, biojisim, biogas dan hidro mini, serta

bakinya daripada MFO, diesel dan lain-lain.

Pada ketika ini, pembekalan elektrik di Semenanjung Malaysia
masih berada pada tahap yang selesa di mana margin rizab

sistem pada tahun 2017 adalah dalam lingkungan 36%.
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SITUATION OF ELECTRICITY SUPPLY AND
DEMAND

The demand for electricity in Peninsular Malaysia in 2017 did
not show a significant increase compared to 2016. The highest
maximum demand for 2017 was recorded on 23 October 2017
at 17,790 MW which was only 2 MW higher than 2016 (17,788
MW). As of 31 December 2017, installed capacity in Peninsular
Malaysia was 24,138.93 MW with a total power generation of
123,128.20 GWh. Of these, 53.35% were coalfired electricity,
40.59% of natural gas, 5.76% of hydro and 0.30% of medium
fuel oil (MFO) and distillate.

The installed generation capacity in Peninsular Malaysia
comprises of TNB’s installed capacity and IPP’s where the IPP
installed generation capacity is seen increasing each year. In
2017, the installed capacity of IPP power stations increased by
13.4% from 16,811.83 MW in 2016 to 19,071.83 while the
installed capacity of TNB decreased by 17% from 6,106.60 MW
in 2016 to 5,067.10 MW. The installed generation capacity of
the IPP constitutes 79% of the installed capacity in Peninsular
Malaysia of 24,138.93 MW. Additional capacity of IPP was from
TNB Manjung Five coalired plant (1,000 MW) and Pengerang
Power Sdn Bhd CCGT plant (400 MW) plus the extension of
Paka YTL plant (585 MW) and TNB Pasir Gudang Sdn Bhd
CCGT plant (275 MW).

Besides TNB and IPP, the generation of electricity in Peninsular
Malaysia also involves renewable energy power stations
including mini hydro, public cogeneration, private cogeneration
and less than 5 MW self-generation which are not connected fo
the grid system. The total installed capacity of this category was
2,244.38 MW and 4,181.89 GWh of electricity was generated
in 2017, of which 81.57% were from natural gas, 16.39% were
from renewable energy such as solar, biomass, biogas and mini
hydro, and the remainder of MFO, diesel and others.

At present, electricity supply in Peninsular Malaysia is still ot a

comfortable level where the system’s reserve margin in 2017 was

within 36%.




Di Sabah, kapasiti terpasang Sabah Electricity Sdn. Bhd. (SESB)
dan IPP ialah 1,477.40 MW, di mana hampir 80% daripadanya
merupakan stesen jana kuasa turbin gas kitar padu dan enjin
diesel. Jumlah elekirik yang dijana ialah sebanyak 5,967.84
GWij dengan 88.9% campuran penjanaan didominasi oleh gas
asli, diikuti oleh diesel (5.9%) dan hidro (5.2%). Kapasiti boleh
harap bagi Sabah ialah 1,220.07 MW. Kehendak maksimum
tertinggi di Sabah dicatatkan pada 18 Mei 2017 iaitu sebanyak
938.36 MW, 0.7% lebih rendah daripada 944.90 MW pada
tahun 2016. Daripada keseluruhan penjanaan, tenaga boleh
diperbaharui mencatatkan penjanaan elektrik sebanyak 462.29
GW,.

Sarawak Energy Berhad (SEB) mencatatkan kapasiti terpasang
sebanyak 4,641 MW dengan penjanaan elektrik 25,580.03
GWi. Campuran penjanaan ini terdiri daripada 75.53% sumber
hidro, 12.40% arang batu, 11.41% gas asli dan 0.66% diesel.
Kehendak maksimum Sarawak pada tahun 2017 meningkat
16.1% daripada 3,005 MW (2016) kepada 3,489 MW. Selain
penjana-penjana utama, terdapat 389 MW cogeneration, 0.47
MW solar (SEB), 7.50 MW hidro mini dan mikro (SEB) dan 67.61
MW  penjanaan persendirian. Daripada jumlah keseluruhan
kapasiti terpasang di Sarawak pada tahun 2017, 45.07 MW
ialah tenaga boleh diperbaharui dengan jumlah penjanaan
sebanyak 78.35 GWi.

PRESTASI SISTEM PENJANAAN

Prestasi sektor penjanaan elektrik diukur menggunakan beberapa
penunjuk seperti purata kecekapan thermal, purata faktor
kesediaan setara (average equivalent availability factor, EAF)
dan purata faktor henti tugas tidak berjadual (average equivalent
unplanned outage factor, EUOF). Di Sarawak, penunjuk yang
digunakan adalah sama kecuali EUOF yang menggunakan FOR,

iaitu force outage rate.

PURATA KECEKAPAN THERMAL

Di Semenanjung Malaysia, purata kecekapan thermal bagi
hampir semua jenis stesen jana kuasa TNB dan PP telah menurun
sekitar 0.3% hingga 2.2% pada tahun 2017, Hanya stesen
jana kuasa konvensional (minyak/gas) milik IPP merekodkan
peningkatan kecekapan, iaitu sebanyak 1.7%.

Di Sabah, terdapat peningkatan kecekapan thermal bagi stesen-
stesen jana kuasa turbin gas kitar padu (CCGT) dan diesel
SESB. Peningkatan yang dicatatkan ialah 0.52% dan 1.07%
masing-masing. Stesen-stesen jana kuasa IPP pula mencatatkan
penurunan 12.31% bagi diesel dan 0.24% bagi CCGT.

Di Sarawak, hanya stesen jana kuasa kitar terbuka (OCGT)
yang mencatatkan peningkatan kecekapan thermal, manakala
stesen jana kuasa CCGT, diesel dan arang batu konvensional
mencatatkan penurunan sekitar 0.6% hingga 3.9%.

In Sabah, installed capacity of Sabah Electricity Sdn. Bhd. (SESB)
and IPPs was 1,477.40 MW, of which nearly 80% of them were
combined cycle gas turbine and diesel engine power stations.
Total electricity generated was 5,967.84 GWh with 88.9% of
the mixed generation dominated by natural gas, followed by
diesel (5.9%) and hydro (5.2%). Dependable capacity of Sabah
was 1,220.07 MW. The highest maximum demand in Sabah
was recorded on 18 May 2017 at 938.36 MW, 0.7% lower
than 944.90 MW in 2016. Of the total electricity generation,
renewable energy recorded 462.29 GWh of electricity

generation.

Sarawak Energy Berhad (SEB) recorded an installed capacity of
4,641 MW with electricity generation of 25,580.03 GWh. This
generation mix consists of 75.53% hydro power, 12.40% coal,
11.41% natural gas and 0.66% diesel. Maximum demand for
Sarawak in 2017 increased by 16.1% from 3,005 MW (2016)
to 3,489 MW. In addition to the main generators, there were
389 MW cogeneration, 0.47 MW solar (SEB), 7.50 MW mini
and micro hydro (SEB) and 67.61 MW of self-generation. Of
the total installed capacity in Sarawak in 2017, 45.07 MW was
renewable energy with a total generation of 78.35 GWh.

PERFORMANCE OF GENERATION SYSTEM

Performance of the electricity generation sector is measured using
several indicators, such as average thermal efficiency, average
equivalent availability factor (EAF) and average equivalent
unplanned outage factor (EUOF). Sarawak applies the same
indicators except FOR (force outage rate) instead of EUOF.

AVERAGE THERMAL EFFICIENCY

In Peninsular Malaysia, the average thermal efficiency of most
types of TNB and IPP power stations decreased by about 0.3% to
2.2% in 2017. Only the conventional (oil/gas) power generation
of IPP’s recorded an increase in efficiency, at 1.7%.

In Sabah, there was an increase in thermal efficiency of SESB’s
combined cycle gas turbine (CCGT) and diesel power stations.
The increase was 0.52% and 1.07% respectively. IPP power
stations recorded a decline of 12.31% for diesel and 0.24% for
CCGT.

In Sarawak, only open cycle gas turbine (OCGT) power plants
recorded increased thermal efficiency, while CCGT power plants,
diesel and conventional coal recorded a decrease of about 0.6%

to 3.9%.
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PURATA FAKTOR KESEDIAAN SETARA (EAF)

Dari segi faktor kesediaan setara (EAF), pencapaian stesen
jana kuasa CCGT, OCGT dan arang batu konvensional di
Semenanjung Malaysia merekodkan peningkatan minimum

0.1%.
kuasa konvensional (minyak/gas) milik IPP dan 0.66% oleh

Penurunan sebanyak 4.31% dialami oleh stesen jana
stesen jana kuasa hidro milik TNB.

Di Sabah, EAF stesen-stesen jana kuasa SESB dan IPP meningkat
3%-6%, kecuali stesen jana kuasa diesel IPP dan stesen jana
kuasa hidro SESB. Penurunan yang dialami ialah 1.95% bagi
stesen jana kuasa diesel IPP dan 7.07% stesen jana kuasa hidro

SESB.

EAF di Sarawak menurun bagi stesen jana kuasa CCGT, diesel
dan OCGT. Penurunan adalah sekitar 2% hingga 10.7%, di
mana CCGT mencatatkan penurunan paling banyak. Bagi
OCGT, EAF telah menunjukkan corak menurun sejak tahun
2015, dengan jumlah penurunan sebanyak 6.11%. Walau
bagaimanapun, terdapat peningkatan EAF sebanyak 7.6% pada

stesen jana kuasa arang batu konvensional.

PURATA FAKTOR HENTI TUGAS TIDAK BERJADUAL
(EUOF) & FORCE OUTAGE RATE (FOR)

Purata faktor henti tugas tidak berjadual (EUOF) bagi stesen jana
kuasa konvensional (minyak/gas) IPP di Semenanjung Malaysia
meningkat 2.37%, manakala stesen jana kuasa hidro TNB
meningkat 0.28%. Pencapaian terbaik dicatatkan oleh stesen
jana kuasa OCGT TNB iaitu EUOF menurun daripada 7.09
(2016) kepada 0.15 (2017). EUOF bagi stesen-stesen lain pula

mengalami penurunan sekitar 0.58%-2.72%.

Di Sabah, EUOF tertinggi pada tahun 2017 dicatatkan
oleh stesen jana kuasa diesel IPP iaitu 45.16%, di mana
peningkatannya ialah sebanyak 30.37% berbanding tahun
2016. Turut mencatatkan kenaikan EUOF ialah stesen jana kuasa
hidro SESB, iaitu daripada 19.23% (2016) kepada 37.61% pada
tahun 2017. CCGT pula mencatatkan prestasi lebih baik dengan
purata penurunan EUOF sebanyak 1.73%, manakala penurunan
bagi stesen jana kuasa diesel SESB ialah 3.69%.

Di Sarawak pula, kadar hentitugas tidak berjadual (FOR)
meningkat lebih empat kali ganda bagi stesen jana kuasa diesel
(0.45 kepada 1.93). Selain ity, stesen jana kuasa OCGT dan
CCGT juga mengalami FOR yang lebih tinggi, tetapi hanya
sekitar 1% hingga 1.4%. Bagi stesen jana kuasa arang batu
konvensional pula, prestasi tahun 2017 adalah lebih baik
dengan penurunan FOR sebanyak 1.64%.
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AVERAGE EQUIVALENT AVAILABILITY FACTOR (EAF)

In terms of equivalent availability factor (EAF), the achievement of
CCGT, OCGT and conventional coal power stations in Peninsular
Malaysia recorded a minimum increase of 0.1%. The 4.31%
decline was experienced by conventional power stations (oil/gas)
owned by IPP and 0.66% by TNB’s hydropower station.

In Sabah, EAF of SESB and IPP power stations increased by
3%-6%, except for the IPP diesel power stations and SESB
hydroelectric power stations. The decline was 1.95% for the IPP
diesel power stations and 7.07% for SESB’s hydropower stations.

EAF in Sarawak declined for CCGT, diesel and OCGT power
stations. The decline was about 2% to 10.7%, where the CCGT
recorded the most decline. For OCGT, the EAF have shown a
decline pattern since 2015, with a total decrease of 6.11%.
However, there was a 7.6% increase of EAF in conventional coal

power stations.

AVERAGE EQUIVALENT UNPLANNED OUTAGE
FACTOR (EUOF) & FORCE OUTAGE RATE (FOR)

Average equivalent unplanned outage factor (EUOF) for
Peninsular Malaysia’s IPP conventional power (oil / gas) stations
increased by 2.37%, while TNB’s hydro power station increased
0.28%. The best performance was recorded by TNB’s OCGT
power stations, which the EUOF decreased from 7.09 (2016)
to 0.15 (2017). EUOF for other stations decreased by 0.58%
-2.72%.

In Sabah, the highest EUOF in 2017 was 45.16% recorded by
the IPP diesel power stations, where the increase was 30.37%
comparedto 2016. Arise was also recorded by SESB hydropower
station, from 19.23% (2016) to 37.61% in 2017. CCGT recorded
a better performance with an average reduction of EUOF of
1.73%, while the SESB’s diesel power statons recorded a 3.69%

decrease.

In Sarawak, the forced outage rate (FOR) increased by more than
four times for diesel generators (0.45 to 1.93). In addition, OCGT
and CCGT power plants also experienced a higher FOR, but only
about 1% to 1.4%. For conventional coalfired power stations,

the performance in 2017 was better with 1.64% reduction.




PRESTASI SISTEM PENGHANTARAN
DAYA HARAP SISTEM

Pada tahun 2017, Delivery Point Unrealibility Index (DePUl) di
Semenanjung Malaysia menunjukkan perubahan positif, iaitu
berkurang sebanyak 81.1% daripada 1.43 minit pada 2016
kepada 0.27 minit. Terdapat hanya satu pelantikan tanpa lucutan

beban pada tahun tersebut.

Di Sabah pula, berbanding tahun 2016, prestasi sistem
penghantaran pada tahun 2017 meningkat 10.1%. Ini berikutan
DePUI yang lebih rendah, iaitu 12.65 minit berbanding 14.07
minit pada 2016. Walau bagaimanapun, jumlah pelantikan
dengan lucutan beban dan tanpa lucutan beban kekal sama,

iaitu lima.

DePUI di Sarawak berkurangan sebanyak 72.2% berbanding
tahun 2016, di mana ianya juga merupakan rekod DePUI
terendah sejak tahun 2013.

PRESTASI SISTEM PENGAGIHAN
Pencapaian SAIDI

SAIDI keseluruhan bagi Semenanjung Malaysia meningkat
sebanyak 10.5% pada tahun 2017 kepada 54.49 minit/
pelanggan/tahun.  Di peringkat negeri, Perlis mencatatkan
SAIDI tertinggi iaitu 144.01 minit/pelanggan/tahun, dengan
peningkatan sebanyak 300.5% berbanding 35.98 minit/

pelanggan/tahun pada 2016.

Ini diikuti oleh Kedah yang mencatatkan peningkatan SAIDI
sebanyak 35.7%, manakala Putrajaya/Cyberjaya memepunyai
SAIDI terendah iaitu 0.55 minit/pelanggan/tahun.

SAIDI keseluruhan bagi NUR Generation Sdn. Bhd. pula
ialah 28.53 minit/pelanggan/tahun, iaitu 39.2% lebih tinggi
daripada tahun sebelumnya. Peningkatan ini disumbangkan oleh
SAIDI industri yang meningkat lebih 4 kali ganda iaitu daripada
1.18 kepada 4.91 minit/pelanggan/tahun.

Di Sabah, SAIDItahun 2017 menurun 0.23% kepada 240.90 minit/
pelanggan/tahun. Ini menyumbang kepada corak menurun SAIDI
Sabah yang direkodkan sejak tahun 2014, di mana perbezaan
SAIDI pada tahun 2014 dengan tahun 2017 ialah 69%.

SAIDI di Sarawak menurun 6.72% daripada 119 kepada 111
minit/pelanggan/tahun. Bacaan ini jua merupakan rekod SAIDI
terbaik bagi negeri Sarawak sejak tahun 2013.

PERFORMANCE OF TRANSMISSION SYSTEM
SYSTEM RELIABILITY

In 2017, the Delivery Point Unrealibility Index (DePUI) in Peninsular
Malaysia showed a positive change of 81.1% from 1.43 minutes
in 2016 to 0.27 minutes. There was only one tripping without
load shedding in that year, compared to three trippings in 2016.

Meanshile in Sabah, the performance of transmission system in
2017 increased by 10.1% compared to 2016. This was due fo
lower DePUI, 12.65 minutes compared to 14.07 minutes in 2016.
However, the number of tripping with and without load sheddings

remained the same, which was five.

DePUl in Sarawak decreased by 72.2% compared to 2016,

which it was also the lowest DePul since 2013.

PERFORMANCE OF DISTRIBUTION SYSTEM
SAIDI in Peninsular and Sabah

Overall SAIDI for Peninsular Malaysia increased by 10.5%
in 2017 to 54.49 minutes/customer/year. At state level, Perlis
recorded the highest SAIDI of 144.01 minutes/customer/year,
with an increase of 300.5% compared to 35.98 minutes/
customer/year in 2016.

This was followed by Kedah which recorded a SAIDI increase of
35.7%, while Putrajaya/Cyberjaya had the lowest SAIDI of 0.55

minutes/customer/year.

Overall SAIDI for NUR Generation Sdn. Bhd. was 28.53 minutes/
customer/year, which was 39.2% higher than the previous year.
The increase was contributed by the SAIDI of industries which rose

more than 4 times from 1.18 to 4.91 minutes/customer/year.

In Sabah, SAIDI in 2017 decreased 0.23% to 240.90 minutes/
customer/year. This contributes to the SAIDI Sabah decline
pattern recorded since 2014, where the SAIDI difference in 2014
with 2017 is 69%.

SAIDI in Sarawak decreased 6.72% from 119 to 111 minutes/
customer/year. This reading was also the best SAIDI record for
Sarawak since 2013.
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Gangguan Bekalan Elektrik

Di Semenanjung Malaysia, terdapat 7.07 gangguan bekalan
elekirik bagi setiap 1,000 pengguna pada tahun 2017, iaitu
lebih tinggi daripada tahun 2016 (6.84). Daripada jumlah ini,
peratusan gangguan tidak berjadual ialah 99.2% di mana ianya
meningkat 4.94% berbanding tahun 2016. Gangguan berjadual
pula berkurangan sebanyak 64.43%.

Secara keseluruhannya pada tahun 2017, terdapat 60,058
gangguan bekalan elektrik di Semenanjung, dengan peningkatan
sebanyak 3.24% berbanding tahun 20164. Dari jumlah tersebut,
sebanyak 51,292 gangguan dari sistem Voltan Rendah 1kV
ke bawah. Negeri Selangor mencatatkan gangguan bekalan
elekirik yang paling tinggi berbanding dengan negeri-negeri

lain.

Di Kulim Hi-Tech Park (KHTP), jumlah gangguan bekalan elekirik
pada tahun 2017 ialah 104, icitu 15.4% lebih rendah daripada
2016. Jika dilihat daripada rekod tahun 2013 (148 gangguan
bekalan) hingga 2017 (104 gangguan bekalan), gangguan
bekalan menunjukkan corak menurun. Bagi setiap 1,000
pengguna pula, bilangan gangguan berkurangan sebanyak
19.8%. Gangguan berjadual ialah 11.61 per 1,000 pengguna
dan gangguan tidak berjadual ialah 8.51 per 1,000 pengguna.

Terdapat 18,661 gangguan bekalan elekirik berlaku di Sabah
pada tahun 2017 Gangguan berjadual didapati meningkat
46.4%, tidak berjadual

sebanyak 11.3%. Secara keseluruhannya, gangguan bekalan

manakala gangguan berkurang
menurun sebanyak 7.43% berbanding tahun 2016. Bilangan
gangguan bekalan elekirik bagi setiap 1,000 pengguna di
Sabah juga berkurang 6.3% daripada 34.49 pada tahun 2016
kepada 32.31 pada tahun 2017.

Di Sarawak, gangguan bekalan elekrik berjadual berkurang
52.03%,
gangguan tidak berjadual iaitu sebanyak 3.37%.

manakala terdapat  sedikit pertambahan pada

PRESTASI KUALITI KUASA

Prestasi keboleh harapan sistem pembekalan elektrik di
Semenanjung Malaysia bertambah baik pada tahun 2017,
berdasarkan jumlah junaman voltan yang berkurangan sebanyak
13.54% berbanding tahun 2016. Daripada 923 kejadian pada
2016, jumlah junaman voltan telah berkurang kepada 798 pada
tahun 2017.

Kejadian junaman voltan di KHTP pula berkurangan kepada
kepada 17 berbanding 19 pada tahun 2016. Kejadian yang

berpunca daripada sistem pengagihan NUR juga menurun
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Interruptions of electricity supply

In Peninsular Malaysia, there were 7.07 electricity outages per
1,000 consumers in 2017, higher than 2016 (6.84). Of these,
the percentage of unscheduled interruptions was 99.2%, which
increased by 4.94% compared to 2016. Scheduled interruptions
decreased by 64.43%.

Overall, there were 60,058 electricity supply interruptions in
the Peninsular in 2017, with an increase of 3.24% compared to
2016. From that total, 51,292 interruptions from the Low Voltage
System 1kV and below. The state of Selangor recorded the highest

interruptions of electricity supply compared to other states.

In Kulim Hi-Tech Park (KHTP), the total number of electricity supply
interruptions in 2017 was 104, which was 15.4% lower than
2016. As seen from the 2013 record (148 supply disruptions)
to 2017 (104 supply disruptions), the interruption showed a
decreasing pattern. For every 1,000 consumers, the number of
interruptions decreased by 19.8%. Scheduled interruptions were
11.61 per 1,000 consumers and unscheduled interruptions were

8.51 per 1,000 consumers.

There were 18,661 supply interruptions in Sabah in 2017.
Scheduled interruptions increased by 46.4%, while unscheduled
interruptions decreased by 11.3%. Overall, supply interruptions
declined by 7.43% compared to 2016. The number of electricity
supply interruptions per 1,000 consumers in Sabah also

decreased 6.3% from 34.49 in 2016 to 32.31 in 2017.

In Sarawak, scheduled electricity supply interruption also
decreased by 52.03%, while there was a slight increase in
unscheduled disruptions by 3.37%.

PERFORMANCE OF POWER QUALITY

The reliability of electricity supply system in Peninsular Malaysia
has improved in 2017, based on the number of voltage dips which
decreased by 13.54% compared to 2016. From 923 incidents
in 2016, number of voltage dips has decreased to 798 in 2017.

Voltage dips at KHTP decreased to 17 compared with 19 in
2016. Incidents originated from NUR distribution system also

decreased, from five to one. Nevertheless, voltage dips caused




daripada lima kepada satu. Walaupun demikian, kejadian yang
berpunca daripada sistem penghantaran TNB  mencatatkan
peningkatan daripada 14 kepada 16 kejadian. Selain itu,
bilangan pengguna yang terlibat turun mendadak sebanyak
63.64% daripada 22 kepada 8.

Selain itu, indeks SARFl Semenanjung juga menunjukkan
penurunan iaitu 1.52 (SARFL ), 2.50 (SARFl,) dan 4.99
(SARFI, ). Bacaan-bacaan ini adalah lebih rendah sekitar kira-
kira 15% berbanding pada tahun 2016.

by TNB transmission system recorded an increase from 14 to 16
incidents. In addition, number of customers involved suddenly
dropped by 63.64% fom 22 to 8.

In addition, the Peninsular SARFI index also showed a decrease
of 1.52 (SARFL ), 2.50 (SARFI. ) and 4.99 (SARFI.). These
readings are lower by about 15% compared to 2016.
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MALAYSIA SEPINTAS LALU
MALAYSIA AT A GLANCE

330,396 330,323 330,345 330,345 330,621

Keluasan (km?)*

Area (km?)*

Penduduk (Juta)
Population (Million)

Jumlah 30.21 30.71 31.19 31.63 32.02
Total

Lelaki 15.60 15.87 16.11 16.35 16.54
Male

Perempuan 14.61 14.84 15.07 15.29 15.48
Female

Keluaran Dalam Negeri Kasar (KDNK)
Gross Domestic Product (GDP)

KDNK pada harga semasa (RM juta)

GDP af current prices (RM million) 1,018,614 1,106,443 1,158,513 1,231,020  1,353,380r

KDNK pada harga malar 2010 (RM juta)

GDP at constant 2010 prices (RM million) 955,080 1,012,449 1,063,998 1,108,935° 1,174,329¢

Pertumbuhan KDNK (%)

GDP Growth (%) 4.7 6.0 5.1 4.2¢ 5.9°

KDNK per kapita pada harga semasa (RM)

GDP per capita at current prices (RM) sz A 6,010 P71 SIS e

Guna Tenaga ?
Employment 2

Tenaga buruh ('000)

Labour force (1000) 13,980.5 14,263.6 14,518.0 14,667.8 14,952.6

Penduduk bekerja ("000)

Employed (1000) 13,545.4 13,852.6 14,067.7 14,163.7 14,450.0

Sumber: Source:
Malaysia Sepintas Lalu (https://www.dosm.gov.my)
Malaysia @ a Glance (https://www.dosm.gov.my)

Nota: Notes:
1. 2013 -2017: Anggaran Penduduk berasaskan data Banci Penduduk dan Perumahan Malaysia 2010 yang disesuaikan.
2013 - 2017: Population Estimates based on the adjusted Population and Housing Census of Malaysia 2010.

2. Mulai 2011, statistik tenaga buruh dianggarkan berasaskan anggaran penduduk semasa yang terkini. Oleh itu, siri masa statistik tenaga buruh
tahunan dikemas kini.
Starting 2011, the labour force statistics are estimated based on the latest current population estimates. Therefore the annually statistics labour force
time series is updated.

3. P Permulaan
Preliminary

4. © Anggaran
Estimation

5. Hasil tambah mungkin berbeza kerana pembundaran
The added total may differ due to rounding.

6. * Sumber: Jabatan Ukur dan Pemetaan Malaysia (JUPEM)
* Source: Department of Survey and Mapping Malaysia

7. Kemas kini: 14 November 2018
Updated: 14 November 2018
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Peta Malaysia
Map Of Malaysia

~ NEGERI
ban©Q SEMBILAN

SARAWAK

Terletak di antara 2 dan 7 darjah utara Garisan Khatulistiwa, Semenanjung Malaysia dipisahkan daripada Sabah dan Sarawak oleh Laut China
Selatan. Thailand terletak di utara Semenanjung Malaysia, manakala negara jiran di selatan adalah Singapura. Sabah dan Sarawak disempadani
oleh Indonesia, manakala Sarawak juga berkongsi sempadan dengan Brunei.

Located between 2 and 7 degrees north of the Equator, Peninsular Malaysia is separated from the states of Sabah and Sarawak by the South China
Sea. To the north of Peninsular Malaysia is Thailand while its southern neighbour is Singapore. Sabah and Sarawak are bounded by Indonesia while
Sarawak also shares a border with Brunei.

Negeri-negeri di Malaysia:
States in Malaysia:

1. Kedah 9. Negeri Sembilan
2. Perlis 10. Kuala Lumpur *
3. Pulau Pinang 11. Putrajaya™

4. Perak 12. Melaka

5. Kelantan 13. Johor

6. Terengganu 14. Sarawak

7. Pahang 15. Sabah

8. Selangor 16. Labuan®

Nota: Notes:

* Wilayah Persekutuan Federal Territory
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MAKLUMAT PRESTASI SEMENANJUNG MALAYSIA
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SISTEM PENJANAAN TNB & PENJANA-PENJANA BEBAS DI SEMENANJUNG MALAYSIA
GENERATION SYSTEM OF TNB & INDEPENDENT POWER PRODUCERS (IPP) IN PENINSULAR MALAYSIA

Purata kecekapan thermal mengikut jenis loji jana kuasa
Average thermal efficiency by type of power plants

50.00
45.00
40.00
35.00
30.00
25.00
R
N 20.00
.§ 15.00
2
£ 10.00
M 5.00
o~
§_ 0.00 Minyak/Gas Minyak/Gas Arang Batu
K Konvensional Konvensional Konvensional
[ CCGTTNB ccerIpp OCGT TNB OCGT IPP (Conventional (Conventional (Conventional
S 0il/Gas) TNB 0il/Gas) IPP Coal) IPP
912013 43.30 44.00 26.70 27.40 27.00 32.70 35.20
2014 43.63 43.66 26.70 26.93 - 32.81 36.30
®12015 43.14 44.24 26.23 26.61 - 32.52 35.65
@ 2016 41.49 45.65 26.55 26.82 - 32.83 36.21
®2017 39.34 44.74 26.88 26.50 - 34.52 34.51

Nota: Notes:  CCGT: Turbin gas kitar padu Combined cycle gas turbine  OCGT: Turbin gas kitar terbuka Open cycle gas turbine

Purata faktor kesediaan setara (EAF) mengikut jenis loji jana kuasa di Semenanjung Malaysia
Average equivalent availability factor (EAF) by type of power plants in Peninsular Malaysia

100.00
90.00
80.00
70.00
60.00
50.00
R
ol  40.00
j 30.00
. 20.00
<
)y 10.00
c
0.00
,E Minyak/Gas Minyak/Gas Arang Batu
o Konvensional Konvensional Konvensional Hidro (Hydro)
é (CGTTNB CCGT IPP OCGT TNB 0CGT IPP (Conventional (Conventional (Conventional TNB
0il/Gas) TNB 0il/Gas) IPP Coal) IPP
92013 83.50 91.60 90.40 84.80 94.50 82.40 80.10 90.60
2014 90.17 91.19 84.44 90.14 - 75.62 81.31 91.38
®12015 86.15 88.41 91.11 96.45 - 94.43 79.92 92.52
® 2016 89.85 88.05 92.36 91.07 - 90.68 82.28 89.95
2017 91.41 88.21 95.09 91.21 - 86.37 82.64 89.29

Nota: Notes:  CCGT: Turbin gas kitar padu Combined cycle gas turbine  OCGT: Turbin gas kitar terbuka Open cycle gas turbine
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Purata faktor henti tugas tidak berjadual setara (EUOF) mengikut jenis loji jana kuasa di Semenanjung

Malaysia

Average equivalent unplanned outage factor (EUOF) by type of power plants in Peninsular Malaysia

14.00
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2
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c
Q

=

CCGT TNB

92013 6.28
2014 1.49
®2015 3.60
®2016 2.85
®2017 227

CCGT IPP

2.13
1.38
4.79
6.50
3.78

0CGT TNB

5.89
10.07
5.47
7.09
0.15

Nota: Notes:  CCGT: Turbin gas kitar padu Combined cycle gas turbine
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OCGT IPP

13.80
8.23
2.42
5.95
3.39

Minyak/Gas

Konvensional
(Conventional
0il/Gas) TNB

555

Minyak/Gas

Konvensional
(Conventional
0il/Gas) IPP

6.57
11.48
3.02
4.26
6.63

OCGT: Turbin gas kitar terbuka Open cycle gas turbine

Arang Batu
Konvensional
(Conventional

Coal) IPP

9.58
7.40
8.04
6.85
7.13

Hidro (Hydro)
TNB

3.94
1.74
2.09
2.98
1.20




SISTEM PENGHANTARAN TNB
TNB TRANSMISSION SYSTEM

Jadual 1: Pelantikan sistem penghantaran TNB dengan kehilangan beban sebanyak 50 MW dan ke atas

di Semenanjung Malaysia
Table 1: TNB transmission system trippings with load loss of 50 MW and above in Peninsular Malaysia

Petunjuk ¢ Indicator

Bilangan pelantikan tanpa lucutan beban 5 . . 3 .
Number of trippings without load shedding

Tenaga yang tidak dibekalkan semasa pelantikan (MWj)

Unsupplied energy during trippings (MWh) 238.20 1.20 ’ FAd =l
Bilangan pelantikan dengan lucutan beban ! 1 1

Number of trippings with load shedding

Tenaga tidak dibekalkan semasa lucutan beban (MWj) 6760 425

Unsupplied energy during load shedding (MWh)

Delivery point unreliability index (DePUI) - System minutes TNB di Semenanjung Malaysia
Delivery point unreliability index (DePUI) - TNB system minutes in Peninsular Malaysia

1.60
1.43
1.40
1.20
5 1.00
£
=
5 0.80
5% 0.64
0.60
0.40 0.35 0.31
0'20 .
0.00
2013 2014 2015 2016 2017
Tahun
Year
Nota: Notes:

Tahun Kewangan Financial Year
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Insiden pelantikan bulanan TNB bagi talian/kabel per 100 cct-km di Semenanjung Malaysia
TNB monthly tripping incidents for lines/cables per 100 cct-km in Peninsular Malaysia

0.035 0.25
0.032
224
0.030
0.027 0.027 0.20
0. 188
gg 0025 0.023 0.023 0.023
=3
S
S 0020 0.018 0.13
&8 0.014 0.014
sg 0015
-9 0.10
55 0. 082
5Z 4010 0.009 8o 0073 0. 009
0. 005 0.05
0.005
0.000 0.00
6(,9 6{‘.\ %"4 Q\‘v \oo ((;,)o \\\o" vQ« \@ \oo \o 5 goe
mmm Monthly OHL & UGC Tripping Rate (per 100 cct-km)
= Cumulative OHL & UGC Tripping Rate (per 100 cct-km)
Nota: Notes:

Data tahun kewangan yang diperolehi daripada Laporan Syarat Lesen 25 (4) TNB (Transmission Reliability Standard) TNB November 2017
Financial year data obtained from License Condition 25(4) TNB (Transmission Reliability Standard) TNB November 2017
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SISTEM PENGAGIHAN TNB
TNB DISTRIBUTION SYSTEM

Gangguan bekalan elektrik TNB per 1,000 pengguna di Semenanjung Malaysia
TNB electricity supply interruptions per 1,000 consumers in Peninsular Malaysia
10.00

9.00

9.92
8.47
7.25
7.01
. 6.68
1.00
0.09 0.17 0.17 0.16 0.06
0.00 [ =] =] =] —
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Year

N
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o

Bilangan per 1,000 pengguna
Number per 1,000 consumers
&)
o
S

N
o
o

» Gangguan Berjadual (Scheduled Interruptions) @ Gangguan Tidak Berjadual (Unscheduled Interruptions)

Purata gangguan bekalan elektrik bulanan TNB di Semenanjung Malaysia
TNB monthly average electricity supply interruptions in Peninsular Malaysia

7,000 6,614
6,000 5,886
5,327
5,004

5,000 4,848
€
S =
> 0
2 & 4,000
g8
[
8 3,000
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0 35
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2,000

1,000
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Jadual 2: Gangguan bekalan elektrik mengikut negeri di Semenanjung Malaysia
Table 2: Electricity supply interruptions by state in Peninsular Malaysia

NEGERI
STATE

Johor 11,554 7,719 8,354 7,649 6,509
Kedah 6,642 5,538 3,799 3,999 4,715
Kelantan 7,469 5,901 5,781 3,832 4,135
Kuala Lumpur 9,861 9,391 9,470 8,779 6,685
Melaka 3,307 3,939 1,694 1,458 717
Negeri Sembilan 6,264 4,966 5,226 4,784 4,078
Pahang 4,460 5,399 4,971 5,874 9,761
Perak 8,029 8,050 6,601 5,538 7,458
Perlis 422 1,086 465 343 513
Pulau Pinang 6,678 5,021 3,815 3,348 3,221
Putrajaya / Cyberjaya 9 4 25 13 16
Selangor 10,968 9,768 12,268 11,332 10,163
Terengganu 3,709 3,847 1,451 1,226 2,087
Ju.,Mol'ﬁAF'I. 79,372 70,629 63,920 58,175 60,058
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Gangguan bekalan elektrik mengikut tahap voltan di Semenanjung Malaysia
Electricity supply interruptions by voltage level in Peninsular Malaysia

79,372
80,000
70,063
70,000
60,000
50,000
53
§ 5§ 40,000
= Z
30,000
20,000
9,295
10,000
14
0
2013

55 640 60,058
49,605 51,292
8,663 8,259 8,557 8,760
6

70,629

63,920 58,175

61 949

2014 2015 2016 2017

Tahun
Year

mm Voltan Tinggi 66 kV dan ke atas (High Voltage 66 kV and above)
% Voltan Sederhana 6.6 kV-33 kV (Medium Voltage 6.6 kV-33 kV)
mm Voltan Rendah 1 kV dan ke bawah (Low Voltage 1 kV and below)
=== Jumlah (Total)

Jadual 3: Bilangan gangguan bekalan elekirik di Semenanjung Malaysia
Table 3: Number of electricity supply interruptions in Peninsular Malaysia

BILANGAN
NUMBER

Gangguan tidak berjadual
Unscheduled interruptions

Gangguan berjadual
Scheduled interruptions

78,647 69,260 62,420 56,775 59,560
725 1,369 1,500 1,400 498
JUMLAH
TOTAL 79,372 70,629 63,920 58,175 60,058
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Jadual 4: Gangguan bekalan elekirik tidak berjadual mengikut jenis gangguan (tidak termasuk
gangguan voltan tinggi) di Semenanjung Malaysia

Table 4: Number of unscheduled electricity supply interruptions by type of interruptions (excluding high
voltage interruptions) in Peninsular Malaysia

KATEGORI Voltan rendah Voltan sederhana JUMLAH
CATEGORY Low voltage Medium voltage TOTAL

Alat ubah Transformer n/a 30 30
Auto reclose n/a 211 211
Banijir Flood 66 2 68
Feeder pillar 1,970 n/a 1,970
Fius Fuse 2,108 1 2,109
Haiwan Animal 399 138 537
Insulating piercing connectors (IPC) 14,976 n/a 14,976
Jumper n/a 7 7
Kabel Cable 1,101 1,718 2,819
Konduktor Conductor 7,566 144 7,710
Kotak fius Fuse box 3,972 3 3,975
Lain-lain Others 6,154 9 6,163
Null n/a 885 885
Pautan Link 28 0 28
Penamatan Termination 86 7 93
Penebat Insulator n/a 4 4
Peralatan suis Switchgear n/a 65 65
Pihak ketiga Third party 2,740 583 3,323
Pokok Tree 7154 61 7,215
Relay n/a 7 7
Ribut Storm 75 23 98
Sambungan Joint 1 4,649 4,650
Tiang Pole 1,710 12 1,722
Ubahtika Transient n/a 43 43
Vandalisme Vandalism 833 13 846

JU,’.AOL;I: 50,939 8,615 59,554

Nota: Notes:

Data tidak tersedia Data not available
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SAIDI, SAIFI & CAIDI TNB

Jadual 5: System average interruption duration index (SAIDI) mengikut tahap voltan di Semenanjung
Malaysia
Table 5: System average interruption duration index (SAIDI) by voltage level in Peninsular Malaysia

Minit/Pelanggan/Tahun
TAHAP VOLTAN Minutes/Customer/Year

VOLTAGE LEVEL
2017

Voltan tinggi (66 kV dan ke atas)

MRetovisliosrs (166 Y endlalbors) on 2.64 105 038 036
\A/,T:j,:;eff,izgf(éiéktv_'3333;;\)” 56.20 50.84 4778 46.46 5178
v vl (1 ¥ e e w08 36 266 245 235

JU%L;}AFII. 60.35 56.65 51.49 49.29 54.49

Jadual 6: System average interruption duration index (SAIDI) mengikut negeri di Semenanjung Malaysia
Table 6: System average interruption duration index (SAIDI) by state in Peninsular Malaysia

Minit/Pelanggan/Tahun

NEGERI Minutes/Customer/Year
STATE
E B ETE
Johor 70.84 57.98 58.98 49.39 56.04
Kedah 74.38 84.34 57.42 60.82 82.51
Kelantan 69.61 56.23 56.18 67.90 59.34
Kuala Lumpur 35.85 32.96 32.36 32.39 41.01
Melaka 38.11 45.27 42.48 38.04 42.62
Negeri Sembilan 69.96 53.79 56.86 51.03 35.56
Pahang 63.70 68.94 62.61 57.22 51.30
Perak 78.95 69.04 51.64 46.23 52.83
Perlis 36.79 38.94 34.09 35.98 144.10
Pulau Pinang 68.89 50.40 54.49 51.05 58.12
Putrajaya/Cyberjaya 0.99 0.17 0.63 0.13 0.55
Selangor 54.42 55.84 50.74 54.67 52.34
Terengganu 44.64 43.33 41.46 39.65 42.82

SEMENANJUNG MALAYSIA

PENINSULAR MALAYSIA 60.35 56.65 51.49 49.29 54.49
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Jadual 7: System average interruption frequency index (SAIFI) mengikut tahap voltan di Semenanjung
Malaysia
Table 7: System average interruption frequency index (SAIFI) by voltage level in Peninsular Malaysia

Bilangan gangguan/Pelanggan/Tahun
TAHAP VOLTAN Number of interruptions/Customer/Year

VOLTAGE LEVEL
2017

Voltan tinggi (66 kV dan ke atas)

High voltage (66 kV and above) 0.00 0.00 0.02 0.02 0.00
ﬁ:ﬁi"u;effﬁ:‘;Z"(ffkbv.'aiakkvf’ Ui Loz 0.79 0.87 0.93
Low voltge 1 KV andt by 000 o000 o2 ool 000

J u,".“o"a':_ 0.87 0.92 0.83 0.90 0.93

Jadual 8: System average interruption frequency index (SAIFI) mengikut negeri di Semenanjung Malaysia
Table 8: System average interruption frequency index (SAIFI) by state in Peninsular Malaysia

Bilangan gangguan/Pelanggan/Tahun

NEGERI Number of interruptions/Customer/Year
STATE
EOES T ETS T

Johor 0.94 0.83 0.70 0.70 0.55
Kedah 1.11 1.65 1.20 1.40 1.19
Kelantan 1.26 1.21 1.25 1.45 1.53
Kuala Lumpur 0.37 0.67 0.48 0.57 0.61
Melaka 0.56 0.71 0.58 0.64 0.55
Negeri Sembilan 0.73 0.78 0.77 0.78 0.44
Pahang 1.42 1.49 1.44 1.56 1.39
Perak 1.10 1.08 0.80 0.94 0.71
Perlis 0.47 0.43 0.46 0.57 2.32
Pulau Pinang 1.00 0.81 0.83 0.82 0.69
Putrajaya/Cyberjaya 0.01 0.08 0.01 0.15 0.00
Selangor 0.76 0.74 0.74 0.84 0.60
Terengganu 1.03 1.05 0.87 1.01 1.10

SIMENANJUNG MALAYSIA o0 000 og3  oso  os
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Jadual 9: Customer average interruption duration index (CAIDI) mengikut tahap voltan di Semenanjung
Malaysia
Table 9: Customer average interruption duration index (CAIDI) by voltage level in Peninsular Malaysia

Minit/ Pelanggan terlibat/Tahun
Minutes/Affected customer/Year

TAHAP VOLTAN
VOLTAGE LEVEL

Voltan tinggi (66 kV dan ke atas)

High voltage (66 kV and above) R Qe 92200 1o LY
‘A/:L'Z’: ;eg:I;2;2°(£§66k\';V_'333 3kb‘)’) 64.60 55.26 60.48 53.40 55.68
‘Lfglflovnolr;;io(h] (l\}znﬁ’geklz::)c'w"h) 403.00 316.00 133.00 245.00 0.00

"U’Tvg'a",'_ 69.37 61.58 62.04 54.77 58.59

Jadual 10: Customer average interruption duration index (CAIDI) mengikut negeri di Semenanjung
Malaysia
Table 10: Customer average interruption duration index (CAIDI) by state in Peninsular Malaysia

Minit/ Pelanggan terlibat/Tahun

NEGERI Minutes/Affected customer/Year
STATE
DS E T

Johor 75.36 69.86 84.26 70.56 101.89
Kedah 67.01 51.12 47.85 43.44 69.33
Kelantan 5525 46.47 44.94 46.83 38.78
Kuala Lumpur 96.89 49.19 67.42 56.82 67.23
Melaka 68.05 63.76 73.24 59.44 77.50
Negeri Sembilan 95.84 68.96 73.84 65.42 80.81
Pahang 44.86 46.27 43.48 36.68 36.91
Perak 7177 63.93 64.55 49.18 74.41
Perlis 78.28 90.56 7411 63.12 62.11
Pulau Pinang 68.89 62.22 65.65 62.26 84.23
Putrajaya/Cyberjaya 99.00 213 63.00 0.87 0.00
Selangor 71.61 75.46 68.57 65.08 87.23
Terengganu 43.34 41.27 47.66 39.26 42.39

2ol e LA 69.37 61.58 62.04 54.77 58.99

PENINSULAR MALAYSIA
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KUALITI PEMBEKALAN ELEKTRIK TNB
TNB ELECTRICITY SUPPLY QUALITY

Kejadian junaman voltan mengikut negeri dan bilangan pengguna yang terlibat di Semenanjung Malaysia
Voltage dip incidents by state and number of consumers involved in Peninsular Malaysia
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® Jumlah pengguna terjejas (Number of affected consumers)

' Bilangan junaman voltan (Number of voltage dips)

Nota: Notes:
Jumlah bilangan kejadian junaman voltan bukan hasil tambah bilangan jumlah junaman voltan bagi setiap negeri kerana terdapat kejadian yang sama dirakamkan di beberapa negeri
The total number of occurrences of voltage dips is not summarized by the number of voltage dips in each state as there are similar events recorded in some states
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Jadual 11: Bilangan pengguna TNB terlibat dengan insiden junaman voltan mengikut negeri di
Semenanjung Malaysia
Table 11: Number of TNB consumers involved in voltage dip incidents by state in Peninsular Malaysia

NEGERI
4 20 17 12 35

Johor
Kedah 2 5 11 7 2
Kelantan 1 3 0 0 2
Melaka 3 3 9 5 17
Negeri Sembilan 6 17 16 23 10
Pahang 7 4 4 5 11
Perak 3 7 20 14 20
Perlis 0 0 0 0 0
Pulau Pinang 27 29 64 51 57
Selangor 28 33 36 34 28
Terengganu 2 2 1 0 7
WP Kuala Lumpur 8 10 26 22 25
WP Putrajaya/Cyberjaya 2 19 5 4 2
SEMENANJUNG MALAYSIA 93 152 209 177 216

PENINSULAR MALAYSIA

Jadual 12: System average RMS frequency index (SARFI) di Semenanjung Malaysia
Table 12: System average RMS frequency index (SARFI) in Peninsular Malaysia

2017
SISTEM TNB
TNB SYSTEM
SARFI,, SARFI,, SARFI,,
11 kv 5.54 3.15 2.03
22 kv 6.71 3.00 2.43
33 kv 5.30 2.29 1.08
SISTEM KESELURUHAN 4.99 2.50 152

OVERALL SYSTEM
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SISTEM PENGAGIHAN NUR DISTRIBUTION SDN. BHD. (NUR)
NUR DISTRIBUTION SDN. BHD. (NUR) DISTRIBUTION SYSTEM

Gangguan bekalan elektrik per 1,000 pengguna NUR
Electricity supply interruptions per 1,000 NUR consumers

24.42
15.48
14.41
1136 12.01
| 10.44
2013 2014 2015

Tahun

Year

14.17

11.61
10.38

2016 2017

» Gangguan Berjadual NUR (NUR Scheduled Interruptions)

® Gangguan Tidak Berjadual NUR (NUR Unscheduled Interruptions)

Purata gangguan bekalan elektrik bulanan NUR
Monthly average of NUR electricity supply interruptions
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I ]O ]0
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Tahun

Year
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Jadual 13: Bilangan gangguan bekalan elekirik NUR
Table 13: Number of NUR electricity supply interruptions

BILANGAN

Gangguan tidak berjadual
Unscheduled interruptions 47 52 50 52 44

Gangguan berjadual
Scheduled interruptions 101 67 69 71 60

JUMLAH

TOTAL 148 19 19 123 104

Gangguan bekalan elekirik tidak berjadual NUR mengikut jenis gangguan
Unscheduled supply interruption of NUR by type of interruptions

Jumlah: Total:

44

Beban Lampau (Overload) 34.09% Pelaksanaan kerja (Execution of work) 13.64% )
Peralatan Rosak (Faulty Equipment) 36.36% @)  Kerosakan oleh pihak ketiga (Damage by third party) 15.91% @
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System average interruption duration index (SAIDI) bagi NUR
System average interruption duration index (SAIDI) of NUR

90.00
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70.00
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5 60.00
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10.00 4.32 4.91
1.70 ' 1.18
0.00 0.09
2013 2014 2015 2016 2017
Tahun
Year
® INDUSTRI (INDUSTRY) ~ © KESELURUHAN (OVERALL)
Kejadian junaman voltan yang dilaporkan di Kulim Hi-Tech Park (KHTP)
Voltage dip incidents reported in Kulim Hi-Tech Park (KHTP)
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® Berpunca daripada Sistem Pengagihan NUR (Arising from NUR Distribution System)
% Berpunca daripada Sistem Penghantaran TNB (Arising from TNB Transmission System)
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Bilangan pengguna
Number of consumers
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MAKLUMAT PRESTASI SABAH
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SISTEM PENJANAAN SESB DAN PENJANA-PENJANA BEBAS DI SABAH
GENERATION SYSTEM OF SESB AND INDEPENDENT POWER PRODUCERS IN SABAH

Purata kecekapan thermal mengikut jenis loji jana kuasa di Sabah
Average thermal efficiency by type of power plants in Sabah

40.00

35.00
30.00
25.00
20.00
15.00
10.00

5.00

0.00

cCor i C omusss | omw

Kecekepan % Efficiency %

12013 25.07 39.25 20.72 35.06

12014 21.93 37.27 27.53 37.14
®2015 27.70 38.54 27.47 36.13
® 12016 25.75 39.22 26.97 36.66
®2017 26.27 38.98 28.01 24.35

Nota: Notes:  CCGT: Turbin gas kitar padu Combined cycle gas turbine  OCGT: Turbin gas kitar terbuka Open cycle gas turbine

Purata faktor kesediaan setara (EAF) mengikut jenis loji jana kuasa di Sabah
Average equivalent availability factor (EAF) by type of power plants in Sabah

100.00
90.00
80.00
70.00
60.00
50.00
40.00
30.00
20.00
10.00

0.00

Kesediaan % Availability %

CCGT SESB CCGT IPP DIESEL SESB DIESEL IPP HYDRO SESB
2013 76.96 91.95 63.43 71.21 89.24
2014 73.50 91.17 62.85 57.96 87.30
®2015 80.36 94.10 82.37 39.46 62.69
®2016 71.70 92.55 83.14 84.08 67.05
®2017 75.52 95.71 88.90 82.13 59.98

Nota: Notes:  CCGT: Turbin gas kitar padu Combined cycle gas turbine  OCGT: Turbin gas kitar terbuka Open cycle gas turbine
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Purata faktor hentitugas tidak berjadual (EUOF) mengikut jenis loji jana kuasa di Sabah
Average equivalent unplanned outage factor (EUOF) by type of power plants in Sabah

60.00
50.00
40.00
53 3000
o
=]
2
3
4 2000
o~
w
-]
o
2
=8 1000
Q
(= = = o S
000 | 1 P = g &
’ CCGT SESB CCGT IPP DIESEL SESB DIESEL IPP HYDRO SESB
12013 6.11 4.24 27.91 23.66 1.71
12014 5.37 577 32.75 50.72 2.38
®12015 9.42 2.05 11.55 59.56 8.17
®2016 12.27 2.74 11.31 14.79 19.23
®2017 10.00 1.55 7.62 45.16 37.61

Nota: Notes:  CCGT: Turbin gas kitar padu Combined cycle gas turbine  OCGT: Turbin gas kitar terbuka Open cycle gas turbine
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SISTEM PENGHANTARAN SESB
SESB TRANSMISSION SYSTEM

Jadual 14: Pelantikan sistem penghantaran dengan kehilangan beban sebanyak 50 MW dan ke atas di

Sabah

Table 14: Transmission system trippings with load loss of 50 MW and above in Sabah

PETUNJUK
INDICATOR

Bilangan pelantikan
tanpa lucutan beban
Number of trippings
without load
shedding

Bilangan pelantikan
dengan lucutan
beban

Number of trippings
with load shedding

Kehilangan beban
maksimum (MW)
Maximum load

losses (MW)

Tenaga yang tidak
dibekalkan semasa
pelantikan (MWj)
Unsupplied energy
during trippings
(MWh)

Purata tenaga yang
tidak dibekalkan
semasa pelantikan
(Mwi)

Average unsupplied
energy during
trippings (MWh)

Purata tempoh
setiap pelantikan
(jam:minit)
Average duration
per tripping
(hour:minutes)

Tenaga tidak
dibekalkan semasa
lucutan beban
(MW

Unsupplied energy
during load
shedding (MWh)

71.38

3,072.39

2017
APR MEI JUN
APR MAY JUN
) 5 2 1 5 12
0 1 0 0 0 0
57.39
4,566.1
2:32

774

2322

0:03

131.03

1,441.33

0:11
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Delivery point unreliability index (DePUI) - System minutes di Sabah
Delivery point unreliability index (DePUI) - System minutes in Sabah

180.00
161.09
160.00
140.00
120.00
97.84
100.00

80.00

System Minutes

60.00

40.00 26.53

20.00 . 11.03 14.07 12.65
0.00 0.00 0.00 0.00
- 14 _a

2013 2014 2015 2016 2017

Tahun
Year

® Termasuk bekalan elekirik terputus (Including blackout] @ Tidak termasuk bekalan elekirik terputus (Excluding blackout)

Nota: Notes:
Tahun Kewangan Financial Year Data

Jadual 15: Insiden pelantikan bagi talian/kabel per 100 cct-km mengikut tahap voltan (dengan
kehilangan beban) di Sabah
Table 15: Tripping incidents for lines/cables per 100 cct-km by voltage level (with load loss) in Sabah

TAHAP VOLTAN
0.00 0.00 0.00 0.00 0.00

275 kv
132 kV 0.42 0.58 0.99 0.31 0.62
66 kv 4.46 0.00 5.89 4.21 3.17
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Bilangan per 1,000 pengguna
Number per 1,000 consumers

Bilangan per bulan
Number per month

SISTEM PENGAGIHAN SESB
SESB DISTRIBUTION SYSTEM

Gangguan bekalan elektrik per 1,000 pengguna di Sabah
Electricity supply interruptions per 1,000 consumers in Sabah

50.00 45.90
45.00
39.84
40.00
35.00 33.32 3215
2000 28.85
25.00
20.00
15.00
10.00
5.00 3 70 2 " . ) 3.46
0.00 _m _m N |
201 3 2014 2015 2016 2017
Tahun
Year

Gangguan berjadual (Scheduled interruptions) @ Gangguan tidak berjadual (Unscheduled interruptions)

Purata gangguan bekalan elekirik bulanan di Sabah
Monthly average electricity supply interruptions in Sabah

3,000
2,701

1,895
l 1,632 1562 1,551
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1,500

1,000
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25,000

20,000

15,000

Bilangan
Number

10,000

5,000
1,864

, 1

22,985

2013

21,594

18,576

1,145 1,009
1 3
2014 2015
Tahun
Year

Bilangan gangguan bekalan elektrik di Sabah
Number of electricity supply interruptions in Sabah

18,742
16,616

1,995

1,363

2016

2017

® Gangguan berjadual (Scheduled interruptions) ® Gangguan tidak berjadual (Unscheduled interruptions)

Maklumat Prestasi dan Statistik Industri Pembekalan Elektrik di Malaysia 2017




Jadual 16: Gangguan bekalan elekirik tidak berjadual mengikut jenis di Sabah
Table 16: Number of unscheduled electricity supply interruptions by type in Sabah

JENIS GANGGUAN 2017
TYPE OF INTERRUPTIONS
16 16 7 3 163

Banijir
Flood
Beban lampay 3,444 3,317 2,209 2,929 3,018
Overload
eIt 1,451 1,445 1,171 977 1,017
Animal
Hubungan tidak baik 3,224 2,977 3,168 2,959 2,182
Poor contact
Cuaca buruk (angin, ribut, petir)
Bad weather (wind, storm, lightning) 2,416 2,185 1415 1191 1,048
Disebabkan oleh pihak lain (kena langgar, khianat, kena curi
dan penyambungan haram)
Caused by other parties (hit, treachery, theft and illegal 1521 2,071 1,742 2195 1,394
connection)
Kabel 586 604 483 474 462
Cable
Kebakaran 16 33 25 64 24
Fire
Kena guard wire/ kendur
Touched with guard wire/sagging 1258 7259 17 a2 &4
Kerosakunv peralatan 380 255 71 82 43
Faulty equipment
Kuolit.i barang . 224 176 94 83 63
Quality of material
Lain-lain (tiada data, tiada operasi, tiada bekalan)
Others (unavailable data, shut down, no supply) 0 1,368 2,275 2,968 1,652
Lanijut usia / reput
Old/decayed 855 726 1,111 595 490
Pencawang 666 547 495 441 426
Substation
Pokok 4,542 4126 3,185 2,370 3,038
Tree
Tanah runtuh
Landslide 41 104 33 22 34
Tidak diketahui 2055 0 0 0 0
Unknown
Ubahtika 295 361 255 597 1,063
Transient

JUMLAH

TOTAL 22,985 21,594 18,576 18,742 16,616
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SAIDI, SAIFI & CAIDI SESB

System average interruption duration index (SAIDI) di Sabah
System average interruption duration index (SAIDI) in Sabah
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System average interruption frequency index (SAIFI) di Sabah
System average interruption frequency index (SAIFI) in Sabah

14.00 13.44

12.25
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6.61
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Year

12.00
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4.00
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Minit/pelanggan terlibat/tahun

Minutes/affected customer/year
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Customer average interruption duration index (CAIDI) di Sabah
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MAKLUMAT PRESTASI SARAWAK
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SISTEM PENJAAAN SEB DAN PENJANA-PENJANA BEBAS DI SARAWAK
GENERATION SYSTEM OF SEB AND INDEPENDENT PRODUCERS (IPP) IN SARAWAK

Purata kecekapan thermal mengikut jenis loji jana kuasa di Sarawak
Average thermal efficiency by type of power plants in Sarawak
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38.22
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33.93
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Nota: Notes:  CCGT: Turbin gas kitar padu Combined cycle gas turbine  OCGT: Turbin gas kitar terbuka Open cycle gas turbine

Purata faktor kesediaan setara (EAF) mengikut jenis loji jana kuasa di Sarawak
Average equivalent availability factor (EAF) by type of power plants in Sarawak

98.05
100.00 94.00 92.24

87.64
90.00 83.5 81.53 8253 86.67 85.64
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Nota: Notes:  CCGT: Turbin gas kitar padu Combined cycle gas turbine  OCGT: Turbin gas kitar terbuka Open cycle gas turbine

Performance and Statistical Information on Electricity Supply Industry in Malaysia 2017



Kadar hentitugas tidak berjadual (FOR) mengikut jenis loji jana kuasa di Sarawak
Forced outage rate (FOR) by type of power plants in Sarawak
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Nota: Notes:  CCGT: Turbin gas kitar padu Combined cycle gas turbine  OCGT: Turbin gas kitar terbuka Open cycle gas turbine
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SISTEM PENGHANTARAN SEB
SEB TRANSMISSION SYSTEM

Jadual 17: Petunjuk prestasi penghantaran di Sarawak
Table 17: Transmission system performance indicators in Sarawak

2017

PETUNJUK JAN FEB APR MEI JUN JUL NOV
INDICATOR JAN FEB APR MAY | JUN JUL Nov

Bilangan pelantikan
Number of trippings

Kehilangan beban
maksimum (MW)
Maximum load

losses (MW)

34939 26.83 56 - 0.5 13 32 184.64 719 141.82

Tenaga yang tidak
dibekalkan semasa
pelantikan (MWj)
Unsupplied energy
during trippings
(MWh)

29833 111 82.13 - 0.94 1473  33.26 110.21 3.83 128.03

Purata tenaga tidak
dibekalkan setiap
pelantikan (MWj)
Average unsupplied
energy during
trippings (MWh)

149.17  5.55 82.13 - 0.94 14.73 11.09 5511 3.83 42.68

Purata tempoh
setiap pelantikan
(Minit)

Average duration
per tripping
(Minutes)

127 35.5 88 - 13 68 42.33 57.5 32 85.26

Bilangan lucutan
beban

Number of load
shedding

Tenaga tidak
dibekalkan semasa
lucutan beban
(MWj)

Unsupplied energy
during load
shedding (MWh)
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Delivery point unreliability index (DePUI) - System minutes di Sarawak
Delivery point unreliability index (DePUI) - System minutes in Sarawak

270.00 261.09
240.00
210.00
180.00
150.00
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System Minutes

90.00
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56.08

34.69
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|
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Tahun
Year

60.00

30.00

0.00

Nota: Notes:
Tahun Kewangan Financial Year
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Bilangan per bulan
Number per month

Bilangan
Number

SISTEM PENGAGIHAN SEB
SEB DISTRIBUTION SYSTEM

Purata gangguan bekalan elektrik bulanan di Sarawak
Monthly average electricity supply interruptions in Sarawak
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2 Gangguan Berjadual (Scheduled interruptions) ® Gangguan Tidak Berjadual (Unscheduled interruptions)
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Gangguan bekalan elektrik tidak berjadual mengikut jenis gangguan di Sarawak
Number of unscheduled electricity supply interruptions by type of interruptions in Sarawak

/]
o

Jumlah: Total: \

4,064

SN

2]

Kerosakan peralatan (Faulty Equipment) 12.90% (B Lain-lain (Others) 3.48% )
Bencana alam (Natural disaster) 27.76% Ubahtika (Transient) 37.12% &
Kerosakan oleh pihak ketiga (Damage by third party) 17.27% ) Beban lampau (Overload) 0.41% &

Operasi (Operational) 1.06% )

System average interruption duration index (SAIDI), System average interruption frequency index (SAIFI) &

Customer average interruption duration index (CAIDI) di Sarawak

System average interruption duration index (SAIDI), System average interruption frequency index (SAIFI) &

Customer average interruption duration index (CAIDI) in Sarawak
200 189

180 168

160
143
140

119

120 111

100 94.50
80.77 84.62 81.51

80
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40
20
2.08 2.00 1.69 1.46
0 ] -— -— -—

2013 2014 2015 2016

86.72

1.28

2017

1 SAIDI (Minit/Pelanggan/Tahun)  m SAIFI (Bilangan Gangguan/Pelanggan/Tahun) ™ CAIDI (Minit/Pelanggan Terlibat/Tahun)
SAIDI (Minutes/Customer/Year) SAIFI (Number of Inferruptions/Customer/ Year) CAIDI (Minutes/Affected Customer/Year)
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Table 18: Key information on Tenaga Nasional Berhad (TNB) performance

PETUNJUK
INDICATOR

Kehendak maksimum
Maximum demand

Jumlah unit penjanaan’
Total units generated'

Jumlah unit jualan?
Total units sold?

Hasil jualan elektrik
Sales revenue of electricity

Kapasiti terpasang®
Installed capacity?

Jumlah kakitangan®
Number of employees*

Hasil jualan elekirik per kakitangan
Sales revenue of electricity per
employee

Unit jualan per kakitangan
Units sold per employee

Kapasiti terpasang per kakitangan
Installed capacity per employee

Jumlah unit pembelian®
Total purchased units®

Jumlah unit eksport®
Total exported units®

Jumlah unit import?
Total imported units®

Nota: Notes:

UNIT

MW

GWj
GWh

GWj
GWh

RM Juta
RM Million

MW

Orang
Person

RM Juta/Kakitangan
RM Million/
Employee

GWij/Kakitangan
GWh/Employee

MW/Kakitangan
MW/Employee

GWj
GWh

GWj
GWh

GWi
GWh

! Jumlah unit penjanaan bagi TNB tidak termasuk IPP di Semenanjung Malaysia
Total units generated for TNB excluding IPPs in Peninsular Malaysia

2 Tidak termasuk eksport
Excluding Export

3 Kapasiti terpasang bagi TNB tidak termasuk penjana-penjana bebas (IPP) dan stesen-stesen jana kuasa hidro mini yang off-grid
Installed capacity of TNB excludes independent power producers and off-grid mini hydro power stations

16,562

24,914

100,999

33,857

6,866

29,269

1.16

3.45

0.23

86,767

220

“Tidak termasuk anak syarikat milik penuh TNB dan anak syarikat dengan pemilikan maijoriti
Excludes TNB wholly owned subsidiaries and TNB maijority owned subsidiaries

°Unit yang dibeli daripada IPP
Units purchased from IPP
¢ Single Buyer Department, TNB
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16,901

28,409

103,448

40,202

6,373

30,065

1.34

3.44

0.21

86,335

22

16,822

27,374

105,562

41,646

6,299

29,602

&57

0.21

87,816

13

17,788

24,046

110,199

43,583

6,107

28,807

3.83

0.21

97,839

0.74

30

17,790

22,239

110,567

43,703

5,067

27,990

1.56

3.95

0.18

99,899

4.81

7.41




Table 19: TNB installed capacity (MW) & overall availability

SUMBER TENAGA
ENERGY SOURCE
Hidro
Hydro
Gas asli

Natural gas
Medium fuel oil / diesel / distillate

JUMLAH
TOTAL

Kebolehdapatan keseluruhan
Overall availlability

Nota: Notes:
Tidak termasuk kapasiti hidro mini TNB yang off-grid
Excludes generation from off-grid TNB mini hydro

Table 20: TNB generation mix (GWh)

SUMBER TENAGA
ENERGY SOURCE

Hidro
Hydro

Gas asli
Natural gas

Medium fuel oil / diesel / distillate

JUMLAH
TOTAL

Nota: Notes:
Tidak termasuk penjanaan daripada hidro mini TNB yang off-grid
Excludes generation from off-grid TNB mini hydro

Table 21: Number of TNB consumers

TAHUN
YEAR

Domestik Domestic

Komersil Commercial
Industri Industry

Lampu awam Public lighting
Perlombongan Mining
Pertanian Agriculture

Unit percuma Free units

JUMLAH
TOTAL

Nota: Notes:

6,866

92.4%

5,392

19,394

128

24,914

6,503,417

1,334,856

27954

61,121

27

1,494

2,406

7,931,275

1,899

4,474

6,373

86.7%

4,111

24,298

28,409

6,710,032
1,404,501
24,852
63,340
29
1,574
2,385

8,206,713

2,149

4,150

6,299

89.9%

5,007

22,367

27,374

6,920,122

1,475,306

27,672

65,888

28

1,627

2,414

8,493,057

2,529

3,578

6,107

94.78%

3,838

20,208

24,046

6,989,968

1,464,815

27,556

67,808

34

1,808

2,529

8,554,519

2,536

2,531

5,067

91.37%

7,089

15,149

22,239

7,181,846

1,510,341

28,867

70,402

38

2,112

2,559

8,796,165

Unit Percuma merupakan bekalan elekirik yang tidak dikenakan bayaran bil bulanan. Premis yang layak merupakan premis-premis TNB termasuk bangunan pejabat, rumah kelab, kuarters,

pencawang masuk utama, pencawang pembahagian utama dan pencawang elektrik.

Free Units refer to electricity provided for free without being charged for monthly bill payments. Eligible premises are TNB premises including office buildings, clubhouse, quarters, main

substations, transmission substations and distribution substations.
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Table 22: TNB electricity sales (GWh)

Domestik
Domestic

Komersil
Commercial

Industri
Industry

Lampu awam
Public lighting
Perlombongan
Mining
Pertanian

Agriculture

Eksport
Export

Table 23: Electricity consumption (GWh) by state in Peninsular Malaysia

NEGERI
STATE

Perlis

Kedah

Penang

Perak

Selangor

Kuala Lumpur

Negeri Sembilan

Melaka

Johor

Pahang

Terengganu

Kelantan

Putrajaya

JUMLAH
TOTAL
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TAHUN
YEAR

629

4,404

10,116

7,016

24,245

12,508

4,849

3,415

13,881

4,108

2,979

1,697

881

90,728

655

4,454

10,292

25,312

12,857

5,036

3,765

14,344

4,255

2,760

1,747

981

93,640

JUMLAH
TOTAL

704

4,689

10,510

7,585

25,937

13,398

5,187

3,935

14,927

4,472

2,979

1,878

1,043

97,243

21,601

34,878

42,721

1,302

121

375

17

101,015

732

4,772

10,782

7915

27,376

13,998

5,383

4,054

15,470

4,640

2,773

2,028

1,106

100,999

22,350

35,801

43,380

1,370

133

414

17

103,465

745

4,881

10,955

8,252

27,931

14,267

5,653

4,164

16,119

4,724

2,555

2,068

1,136

103,449

23,231

36,645

43,754

1,357

105

467

105,562

763

5,002

10,903

8,516

28,152

14,470

5,762

4,311

16,737

4,776

2,876

2,099

1,192

105,560

25,745

39,447

42,977

1,374

13

543

0.74

110,199

790

5,040

11,375

9,057

29,269

15,196

5,938

4,486

17,527

5,052

2,763

2,352

1,353

110,198

24,828

39,086

44,457

1,482

131

583

4.81

110,572

750

5,235

11,425

8,936

28,853

15,186

5,979

4,625

17,807

5,187

2,953

2,375

1,258

110,567




Table 24: TNB transmission system

TAHUN
YEAR

TALIAN & KABEL SISTEM PENGHANTARAN
TRANSMISSION SYSTEM LINES & CABLES

500 kV (cctkm)

275 kV (cctkm)

132 kV (cctkm)

Bilangan

Number

Kapasiti (MVA)
Capacity (MVA)

Nota: Notes:
! Termasuk 627.64 cctkm talian 500 kV beroperasi pada 275 kV
Including 627.64 cctkm 500 kV lines energized at 275 kV

Table 25: TNB distribution system

TAHUN
YEAR

668 668 722

8,534 8,714 9,517

11,891 12,088 12,151
PENCAWANG PENGHANTARAN
TRANSMISSION SUBSTATIONS

404 414 419

95,990 99,478 103,545

TALIAN & KABEL SISTEM PENGAGIHAN'
DISTRIBUTION SYSTEM LINES & CABLES'

Talian atas (km)
Overhead lines (km)

Kabel bawah tanah (km)
Underground cables (km)

Bilangan

Number

Kapasiti (MVA)
Capacity (MVA)

Nota: Notes:
' 2013-2016: Panjang laluan Route length
2017: Panjang litar Circuit length

487,385 516,780 532,403
555,272 678,026 697,159
PENCAWANG PENGAGIHAN
DISTRIBUTION SUBSTATIONS
68,509 70,286 74,417
127,217 128,717 131,465

2 Data diperolehi daripada Tenaga Nasional Berhad Integrated Annual Report 2016
Data obtained from Tenaga Nasional Berhad Integrated Annual Report 2016

TNB TRANSMISSION SYSTEM

784 784
9,518 9,637
12,175 12,420
427 439
104,780 109,210

TNB DISTRIBUTION SYSTEM

532,403 339,793
697,159 305,464

74,417 79,450
131,4652 111,842
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Table 26: Installed capacity in Peninsular Malaysia in 2017

Bersambung dengan Grid Nasional On grid

Stesen jana kuasa

Power stations

SJ Hidroelekirik Temenggor, Bersia, Kenering, Chenderoh, Lower &

Upper Piah - Sungai Perak Scheme

SJ Hidroelektrik Pergau

SJ Hidroelektrik Sultan Mahmud, Kenyir
SJ Hidroelektrik Jor, Woh

SJ Hidroelekirik Hulu Terengganu

SJ Hidroelektrik Ulu Jelai

SJ Hidroelektrik Tembat

SJ Putrajaya (OCGT)

SJ Sultan Ismail, Paka (CCGT)

SJ Gelugor (CCGT)

SJ Tuanku Jaafar, Port Dickson (CCGT)
SJ Jambatan Connaught (CCGT)

TNB
Hidro Hydro

Hidro Hydro
Hidro Hydro
Hidro Hydro
Hidro Hydro
Hidro Hydro
Hidro Hydro
Gas asli Natural gas
Gas asli Natural gas
Gas asli Natural gas
Gas asli Natural gas

Gas asli Natural gas

JUMLAH TOTAL

Penjana bebas Independent power producers (IPP)

TNB Janamanjung (1,2,3) Sdn. Bhd. (Thermal) Arang batu Coal

TNB Janamanijung (4) Sdn. Bhd. (Thermal)
TNB Manjung Five Sdn. Bhd. (Thermal)
Tanjung Bin Power Sdn. Bhd. (Thermal)
Tanjung Bin Energy Sdn. Bhd. (Thermal)
Jimah Energy Ventures Sdn. Bhd.(Thermal)
Kapar Energy Ventures Sdn. Bhd. (Thermal)

Kapar Energy Ventures Sdn. Bhd. (Conventional Thermal)

Kapar Energy Ventures Sdn. Bhd. (OCGT)
Powertek Berhad (OCGT)

Port Dickson Power Berhad (OCGT)
Pahlawan Power Sdn. Bhd. (CCGT)

GB3 Sdn. Bhd., Lumut (CCGT)

Panglima Power Berhad, Telok Gong (CCGT)
Teknologi Tenaga Perlis Consortium Sdn.Bhd.

Prai Power Sdn. Bhd. (CCGT)

Kuala Langat Power Plant Sdn. Bhd. (CCGT)
Segari Energy Ventures Sdn. Bhd.(CCGT)
TNB Prai Sdn. Bhd. (CCGT)

TNB Connaught Bridge Sdn. Bhd. (CCGT)
Pengerang Power Sdn. Bhd. (Cogeneration)
YTL Paka (CCGT)

TNB Pasir Gudang Energy Sdn. Bhd.(CCGT)
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Arang batu Coal
Arang batu Coal
Arang batu Coal
Arang batu Coal
Arang batu Coal
Arang batu Coal

Gas asli Natural gas
Gas asli Natural gas
Gas asli Natural gas
Gas asli Natural gas
Gas asli Natural gas
Gas asli Natural gas
(CcaT) Gas asli Natural gas
Gas asli Natural gas
Gas asli Natural gas
Gas asli Natural gas
Gas asli Natural gas
Gas asli Natural gas
Gas asli Natural gas
Gas asli Natural gas

Gas asli Natural gas

JUMLAH TOTAL

Jumlah bersambung dengan Grid Nasional Total on grid

Gas asli/Minyak Natural gas/Oil

649.10

600.00
400.00
250.00
250.00
372.00
15.00
253.00
257.00
310.00
1,411.00
300.00
5,067.10

3,080.00

1,000.00
2,100.00
1,000.00
1,400.00
1,486.00

769.00

434.00
436.40
322.00
640.00
720.00
650.00
350.00
675.00
1,303.00
1,071.43
375.00
400.00
585.00
275.00
19,071.83
24,138.93




Stesen jana kuasa
Power stations

Tidak bersambung dengan Grid Nasional Off grid

Penjana bebas Independent power producers (IPP)

Musteq Hydro Sdn. Bhd. Hidro mini Mini hydro 20.00
NUR Generation Sdn. Bhd. (CCGT) Gas asli Natural gas 220.00
JUMLAH TOTAL 240.00
FEED-IN-TARIFF (FiT)
FiT- Biogas Biogas 46.24
FiT- Biojisim Biomass Biojisim Biomass 39.00
FiT- Solar PV Solar 317.11
FiT- Hidro Mini Mini hydro Hidro mini Mini hydro 23.80
JUMLAH TOTAL 426.15
TNB - HIDRO MINI MINI HYDRO
(Skim Camron ghands Shomey o Aoul e G
Sungai Perdak, Pahang Hidro mini Mini hydro 0.27
Sungai Bil, Perak Hidro mini Mini hydro 0.23
Sungai Kinjang, Perak Hidro mini Mini hydro 0.33
Sungai Asap, Perak Hidro mini Mini hydro 0.1
Sungai Kenas, Perak Hidro mini Mini hydro 0.50
Sungai Chempias, Perak Hidro mini Mini hydro 0.12
Sungai Tebing Tinggi, Perak Hidro mini Mini hydro 0.15
Sungai Tawar Besar, Kedah Hidro mini Mini hydro 0.55
Sungai Mahang, Kedah Hidro mini Mini hydro 0.45
Sungai Mempelam, Kedah Hidro mini Mini hydro 0.38
Sungai Sok, Kelantan Hidro mini Mini hydro 0.56
Sungai Renyok G1, Kelantan Hidro mini Mini hydro 0.78
Sungai Renyok G2, Kelantan Hidro mini Mini hydro 0.78
Sungai Cheralak, Terengganu Hidro mini Mini hydro 0.48
Sungai Berang, Terengganu Hidro mini Mini hydro 0.36
JUMLAH TOTAL 17.95
COGENERATION
Cogeneration awam Gas asli Natural gas 459.63
Public cogeneration Haba buangan proses perindustrian Industrial process waste heat 13.00
JUMLAH TOTAL 472.63
Gas asli Natural gas 465.12
Cogeneration persendirian (off grid) Eieffsit hesees A
Private cogeneration (off grid) MFO 79.20
Haba buangan proses perindustrian Industrial process waste heat 12.00
JUMLAH TOTAL 568.73
PENJANAAN PERSENDIRIAN? SELF GENERATION’
Diesel 399.04
Biojisim Biomass 351.79
o it e s MW
Biogas 4.85
Hidro mini Mini Hydro 213
JUMLAH TOTAL 758.81
SOLAR BERSKALA BESAR LARGE SCALE SOLAR (LSS) 10.00
JUMLAH TOTAL 10.00
Jumlah tidak bersambung dengan Grid Nasional Total Off grid 2,494.27
JUMLAH BESAR GRAND TOTAL 26,633.20

Nota: Notes: ' Data diperolehi daripada Data obtained from Sustainable Energy Development Authority (SEDA)
2 Data tahun 2015 daripada Pejabat Kawasan ST 2015 Data from ST Regional Offices
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Jadual 27: Campuran penjanaan di Semenanjung Malaysia pada tahun 2017 (GWj)
Table 27: Generation mix in Peninsular Malaysia in 2017 (GWh)

C : JUMLAH
ogen Cogen Penjanaan
Sumber tenaga : : o A (GWj)
in-fariff | (Awam | (Persendirian | persendirian
iy L) Public) Private) Self-gen? orat
9 (GWh)

Arang batu 65,692.95 65,692.95
Coal
el 15,148.54  34,827.32 2,895.25 516.03 53,387.14
Natural gas
AMFO/Distillote 1.54 369.22 11.06 381.82
Diesel
Hidro 7,088.63 7,088.63
Hydro
Hidro mini
Mini hydro 42.19 53.71 5.28 101.18
Biojisim 77.33 7.59 102.62 187.54
Biomass
Biogas 103.45 714 110.59
Solar 286.19 0.12 286.31

. s
Lain-lain (bukan TBB) 71,89 204 73.93

Others (non-RE)?

Nota: Notes:

! Data diperolehi daripada Data obtained from Sustainable Energy Development Authority (SEDA)
2 Data tahun 2015 daripada Pejabat Kawasan ST 2015 Data from ST Regional Offices

3 TBB: Tenaga boleh diperbaharui RE: Renewable energy

Maklumat Prestasi dan Statistik Industri Pembekalan Elektrik di Malaysia 2017



Table 28: Less-than-5 MW self generation in Peninsular Malaysia

Pejabat Kawasan ST JUMLAH
ST Regional Office TOTAL

Bilangan lesen sah sehingga 31

Disember 2017

Number of valid license as of 31 18 28 e 2l 22 e 472 |06
December 2017
Kapasiti (MW)
Capacity (MW) 23.62 87.28 78.68 250.84 70.07 60 188.33 758.81
Elektrik dijana (GWj) mengikut sumber tenaga
Generated electricity by energy source (GWh)
Diesel 2.48 1.00 0.01 6.00 0.08 1.49 11.06
Biojisim 15.30 0.14 0.57 142 102.62
Biomass
Tandan sawit kosong 15.30 0.14 0.54 0.72 76.2
Empty fruit bunches
Tempurung & gentian kelapa sawit
Bl vl 8 e 0.45 0.45
Sisa sawit
Palm oil waste EELY
Habuk kayu
Wood dust 0.25 0.25
Hampas padi
Paddy husk 02 Y
Biogas 7.14
Efluen kilang kelapa sawit 714
Palm oil mill effluent ’
Suria 0.12 0.12
Sun
Hidro mini
Mini hydro S
Lain-lain
Others 2.04 2.04
JUMLAH TOTAL 2.04 17.78 26.69 0.15 77.92 0.77 2.91 128.26
Nota: Notes:

Data tahun 2015 daripada Pejabat-pejabat Kawasan ST 2015 data from ST Regional Offices
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MAKLUMAT DAN STATISTIK SABAH

INFORMATION AND STATISTICS OF SABAH
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Jadual 29: Maklumat utama prestasi Sabah Electricity Sdn. Bhd. (SESB)

Table 29: Key information on Sabah Electricity Sdn. Bhd. (SESB) performance

PETUNJUK
INDICATOR

Kehendak maksimum
Maximum demand

Jumlah unit penjanaan
Total units generated

Jumlah unit jualan
Total units sold

Hasil jualan elektrik
Sales revenue of electricity

Kapasiti penjanaan boleh harap
Dependable generation capacity

Jumlah kakitangan
Number of employees

Hasil jualan elektrik per kakitangan
Sales revenue of electricity per
employee

Unit jualan per kakitangan
Units sold per employee

Kapasiti terpasang per kakitangan
Installed capacity per employee

Jumlah unit pembelian’
Total purchased units'

Jumlah unit eksport
Total exported units

Jumlah unit import
Total imported units

Nota: Notes:
! Unit yang dibeli daripada IPP
Units purchased from PP

UNIT

MW

GWj
GWh

GWj
GWh

RM Juta
RM Million

MW

Orang

Person

RM Juta/Kakitangan
RM Million/
Employee

GWi/Kakitangan
GWh/Employee

MW/Kakitangan
MW/Employee

GWj
GWh

GWj
GWh

GWi
GWh

874

1,357

4,670

1,382

495

2,788

0.50

1.68

0.18

3,866

908

1,323

4,776

1,636

401

2,975

0.55

1.61

0.13

4,479

914

1,071

5,109

1,668

328

3,096

0.54

1.65

0.1

4,881

945

875

5,284

1,734

331

3,282

0.53

1.58

0.10

5,152

938

906

5,173

1,723

319

3,260

0.53

1.59

0.10

5,063
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Jadual 30: Kapasiti penjanaan boleh harap (MW) & ketersediaan keseluruhan SESB
Table 30: SESB dependable capacity (MW) & overall availability

SUMBER TENAGA 2017
ENERGY SOURCE

105 104.5 104.5 104.5 103.4

Hidro
Hydro

Gas asli
Natural gas

Diesel 226.6 150.9 147.9 141.1

szl arpelien o el 75.96% 76.8% 78% 73.96% 83.81%
Overall availlability

Nota: Notes:
! Termasuk hidro mini Melangkap, Sayap, Bombalai dan Merotai Inclusive of Melangkap, Sayap, Bombalai and Merotai mini hydro

Jadual 31: Penjanaan SESB (GWij)
Table 31: SESB generation (GWh)

SUMBER TENAGA 2017
ENERGY SOURCE

Hidro

292.79 271.92 255.74 309.78
Hydro
G il 619 472.44 417.62 389.62 409.93
Natural gas
Diesel 557.81 381.35 229.88 186.53
Nota: Notes:

! Termasuk hidro mini Melangkap, Sayap, Bombalai dan Merotai Inclusive of Melangkap, Sayap, Bombalai and Merotai mini hydro

Jadual 32: Bilangan pengguna SESB
Table 32: Number of SESB consumers

SEKTOR

Domestik Domestic 422,964 442,516 460,321 478,049 491,809
Komersil Commercial 79,188 82,472 85,581 90,510 93,738
Industri Industry 2,937 2,906 2,756 1,545 1,550
Lampu awam Public lighting 5,128 5,349 5,596 5,906 6,061

Jadual 33: Jualan tenaga elektrik SESB (GW))
Table 33: SESB electricity sales (GWh)

sEKToR EEEIIEES
Domestik Domestic 1,530 1,583 1,618 1,761 1,721
Komersil Commercial 2,018 2,043 2,256 2,352 2,324
Industri Indusfry 1,061 1,086 1,171 1,101 1,056

Lampu awam Public lighting
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Jadual 34: Sistem penghantaran SESB
Table 34: SESB transmission system

TAHUN
YEAR
TALIAN & KABEL SISTEM PENGHANTARAN
TRANSMISSION SYSTEM LINES & CABLES
275 KV (cctkm) 492 493 493
132 kV (cct-km) 1,809 1,829 1,921
66 kV (cct-km) 119 119 119
PENCAWANG PENGHANTARAN
TRANSMISSION SUBSTATIONS
Bilangan
Number 39 36 41
Kapasiti (MVA)
Capacity (MVA) 3,657 4,497 4,513

Jadual 35: Sistem pengagihan SESB
Table 35: SESB distribution system

TAHUN
YEAR

TALIAN & KABEL SISTEM PENGAGIHAN'
DISTRIBUTION SYSTEM LINES & CABLES'

Talian atas (km)'
Overhead lines (km)’

Kabel bawah tanah (km)'?
Underground cables (km)'?

Bilangan
Number

Kapasiti (MVA)
Capacity (MVA)

Nota: Notes:
! Sistem 11 kV dan 33kV sahaja 17T kV and 33kV only
2 Data Tahun Kewangan SESB SESB Financial Year Data

8,904

1,680.00

PENCAWANG PENGAGIHAN
DISTRIBUTION SUBSTATIONS

6,619

5,864

9,038

1,680.00

6,781

5,865

9,350

2,272.00

6,762

4,294

SISTEM PENGHANTARAN SESB
SESB TRANSMISSION SYSTEM

598 598
2,075.49 2,075
19 19

42 44
4,995 4,984

SISTEM PENGAGIHAN SESB
SESB DISTRIBUTION SYSTEM

9,394 9,026
2,272.00 791
7,382 7,382
5,969 5,069
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Jadual 36: Kapasiti penjanaan di Sabah pada tahun 2017
Table 36: Generation capacity in Sabah in 2017

Bersambung dengan Grid Nasional On grid

Stesen jana kuasa Sumber tenaga Kapasiti terpasang (MW) Kapasiti boleh harap (MW)
Power stations Energy source Installed capacity (MW) Dependable capacity (MW)

SESB
Tenom Pangi Hidro Hydro 75.00 72.55
Patau-patau Gas asli Natural gas 112.00 103.40
Melawa Diesel 44.00 29.42
Batu Sapi, Sandakan Diesel 20.00 17.40
Labuk Canopy Genset Diesel 8.90 8.55
Tawau (Tawau, EC) Diesel 36.00 21.75
Kubota Diesel 64.00 64.00
Merotai - Tawau Hidro mini Mini hydro 1.00 0.50
Bombalai - Tawau Hidro mini Mini hydro 1.00 0.50
Sayap Hidro mini Mini hydro 1.00 1.00
Malangkap Hidro mini Mini hydro 0.00 0.00

Penjana bebas Independent power producers (IPP)

Ranhill Powertron Sdn. Bhd. Gas asli Natural gas 208.60 190.00
Sepangar Bay Corporation Sdn.Bhd. Gas asli Natural gas 113.80 100.00
Ranhill Powertron Il Sdn. Bhd. Gas asli Natural gas 214.80 190.00
Kimanis Power Sdn. Bhd. Gas asli Natural gas 367.20 285.00
SPR Energy (M) Sdn. Bhd. Gas asli Natural gas 108.20 100.00
Stratavest Sdn. Bhd. (Libaran) Diesel 64.40 0.00
- wumawrom o700 86500
Jumlah bersambung dengan Grid Nasional Total on grid 1,439.90 1,184.07

Tidak bersambung dengan Grid Nasional Off grid
Penjana bebas Independent power producers (IPP)
Serudong Power Sdn. Bhd. Diesel 37.50 36.00

FEED-IN-TARIFF (FiT)'

FiT- Biogas Biogas 9.60 9.60
FiT- Biojisim Biomass Biojisim Biomass 48.90 48.90
FiT- Solar PV Solar 36.93 36.93
FiT- Hidro mini Mini hydro Hidro mini Mini Hydro 6.50 6.50

SESB - HIDRO MINI MINI HYDRO

Naradau, Ranau Hidro mini Mini Hydro 1.76 1.76
Kiau, Kota Belud Hidro mini Mini Hydro 0.35 0.35
Carabau, Ranau Hidro mini Mini Hydro 2.00 2.00

SOLAR BERSKALA BESAR LARGE SCALE SOLAR (LSS)

LSS Solar 2.00 2.00
COGENERATION

Cogen Awam Gas asli Natural gas 41.80 41.80

Adlis G Biojisim Biomass 29.20 29.20

Cogen Persendirian (off-grid) Gas asli Natural gas 65.00 65.00

Hiia G (i) Biojisim Biomass 87.00 87,00

PENJANAAN PERSENDIRIAN? SELF - GENERATION>

Penjanaan persendirian kurang 5 MW (off grid) Diesel 526.77 526.77
Self generation less than 5 MW (off grid) Biojisim Biomass 130.35 130.35
Solar PV 0.13 0.13

Biogas 8.81 8.81

Jumlah tidak bersambung dengan Grid Nasional Total off grid 1,034.60 1,033.10

Nota: Notes: ' Data diperolehi daripada Data obtained from Sustainable Energy Development Authority (SEDA) 2 Data tahun 2015 daripada Pejabat Kawasan ST 2015 Data from ST Regional Offices
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Jadual 37: Campuran penjanaan di Sabah pada tahun 2017 (GWj)
Table 37: Generation mix in Sabah in 2017 (GWh)

Cogen

Sumber tenaga

E (Awam
nergy source

Public)

Gas asli

Natural gas 409.93 4,897.63

MFO/Distillate/

Diesel

Hidro
Hydro

186.53 163.97

306.91

Hidro mini

3
Mini hydro 1502

10.88
Biojisim
Biomass

108.15 25.21 24.58

Biogas 38.84

Solar 43.84

Lain-lain (bukan TBB*)
Others (non-RE4)

Cogen
(Persendirian
Private)

Penjanaan
persendirian?
Self-gen?

129.71

191.05

4.72

JUMLAH
(GWi)
TOTAL
(GWh)

5,307.56

480.21
306.91
25.90
348.99
43.56

43.84

Nota: Notes:

! Data diperolehi daripada Data obtained from Sustainable Energy Development Authority (SEDA)
2 Data tahun 2015 daripada Pejabat Kawasan ST 2015 Data from ST Regional Offices
 Merangkumi hidro mini on grid dan off grid Inclusive of on-grid and off-grid mini hydro

“TBB: Tenaga boleh diperbaharui RE: Renewable energy

Jadual 38: Penjanaan persendirian kurang 5 MW di Sabah
Table 38: Less-than-5 MW self generation in Sabah

Pejabat Kawasan ST Kota Kinabalu

ST Regional Office

(Kawasan Pantai Barat)
(West Coast area)

Bilangan lesen sah shg. 31 Dis. 2017

No. of valid license as of 31 Dec. 2017 194 830
Kapasiti (MW)
Capacity (MW) 87.76 578.30
Elektrik dijana (GWj) mengikut sumber tenaga
Generated electricity by energy source (GWh)
Diesel 4.15 80.23
Distillate - 45.33
Biojisim
. 3.62 187.43
Biomass
Tandan sawit kosong
Empty fruit bunches 3.62 183.23
Habuk kayu
Wood dust i 2
Biogas

Sandakan
(Kawasan Pantai Timur)
(East Coast Area)

JUMLAH TOTAL

1,024

666.06

84.38

45.33

191.05

186.85

4.20

4.72

Nota: Notes:
Data tahun 2015 daripada Pejabat-pejabat Kawasan ST 2015 data from ST Regional Offices
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MAKLUMAT DAN STATISTIK SARAWAK

INFORMATION AND STATISTICS OF SARAWAK
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Jadual 39: Maklumat utama prestasi Sarawak Energy Berhad (SEB)

Table 39: Key information on Sarawak Energy Berhad (SEB) performance

PETUNJUK
INDICATOR

Kehendak maksimum
Maximum demand

Jumlah unit penjanaan
Total units generated

Jumlah unit jualan
Total units sold

Hasil jualan elektrik
Sales revenue of electricity

Kapasiti terpasang
Installed capacity

Jumlah kakitangan
Number of employees

Hasil jualan elektrik per kakitangan
Sales revenue of electricity per
employee

Unit jualan per kakitangan
Units sold per employee

Kapasiti terpasang per kakitangan
Installed capacity per employee

Jumlah unit pembelian
Total purchased units

Jumlah unit eksport
Total exported units

Jumlah unit import
Total imported units

Nota: Notes:

UNIT

MW

GWj
GWh

GWj
GWh

RM Juta
RM Million

MW

Orang
Person

RM Juta/Kakitangan
RM Million/
Employee

GWij/Kakitangan
GWh/Employee

MW/Kakitangan
MW/Employee

GWj
GWh

GWj
GWh

GWj
GWh

1,466

6,572

10,420

2,266

1,332

4,040

0.56

2.58

0:33

5,414

' Pemilikan Bakun Hydro mulai suku ke-3 2017 Acquisition of Bakun Hydro in Q3 2017

2Dikira berdasarkan kapasiti terpasang SEB sebanyak 2,241 MW Calculated based on 2,241 MW installed capacity of SEB

2,036

6,494

13,440

2,752

1,551

4,174

0.66

3850

0.37

8,457

2,288

7913

14,038

2,911

2,241

4,307

0.68

3.26

0.52

7,721

3,005

10,144

20,627

4,140

2,262

4,468

0.93

4.62

0.51

12,158

693

3,489

25,580

22,556

4,707

4,641

4,713

0.999

4.79

0.482

1,119
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Jadual 40: Kapasiti terpasang SEB (MW)
Table 40: SEB installed capacity (MW)

Hidro Hydro 1,052 1,054 3,452
Gas asli Natural gas 588 576 595 615 595
Arang batu Coal 480 480 480 480 480
Diesel

Nota: Notes:

! Pemilikan Bakun Hydro mulai suku ke-3 2017 Acquisition of Bakun Hydro in Q3 2017

Jadual 41: Jualan tenaga elektrik SEB (GWj)
Table 41: SEB electricity sales (GWh)

Domestik Domestic 1,722 1,817 1,940 2,101 2,149
Komersil Commercial 2,169 2,291 2,390 2,513 2,562
Industri Industry 6,457 9,254 9,619 15,936 17,758
Lampu awam Public lighting 72 78 89 77 88

Eksport Export 1,119

Jadual 42: Bilangan pengguna SEB
Table 32: Number of SESB consumers

Domestik Domestic 483,106 498,601 516,084 536,466 554,467
Komersil Commercial 82,160 85,188 88,297 91,359 93,627
Industri Industry 985 984 1,004 1,013 1,051
Lampu awam Public lighting 7,699 8,152 8,939 9,457 10,040
Eksport Export
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SISTEM PENGHANTARAN SEB
SEB TRANSMISSION SYSTEM

Jadual 43: Sistem penghantaran SEB

Table 43: SEB transmission system

TAHUN YEAR

2013 | 2014 | 2015 | 2016 | 2017

TALIAN & KABEL SISTEM PENGHANTARAN TRANSMISSION SYSTEM LINES & CABLES

500 kV (cctkm) 754
275 kV (cctkm) 1,188 1,235 1,204 1,331 2,761.49
132 kV (cctkm) 398 372 384 388 815.40
66 kV (cctkm)
PENCAWANG PENGHANTARAN TRANSMISSION SUBSTATIONS

Bilangan

Number 27 28 28 30 33
Kapasiti (MVA)

Capacity (MVA) 6,356 6,440 6,359.6 7,239.6 8,809.10

SISTEM PENGAGIHAN SEB
SEB DISTRIBUTION SYSTEM

Jadual 44: Sistem pengagihan SEB

Table 44: SEB distribution system

TAHUN
YEAR

Talian atas (km)
Overhead lines (km)

Kabel bawah tanah (km)
Underground cables (km)

Bilangan
Number

Kapasiti (MVA)
Capacity (MVA)

TALIAN & KABEL SISTEM PENGAGIHAN
DISTRIBUTION SYSTEM LINES & CABLES

22,350 23,210 24,031 24,681 11,997.74

6,969 7,274 7,688 8,122 5,174.89

PENCAWANG PENGAGIHAN
DISTRIBUTION SUBSTATIONS

10,365 10,927 11,435 12,522 13,076

4,002 4,174 4,339 8,735 9,061
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Jadual 45: Kapasiti terpasang dan penjanaan elektrik di Sarawak pada tahun 2017
Table 45: Installed capacity and electricity generation in Sarawak in 2017

Bersambung dengan Grid Nasional On grid

Kapasiti terpasang | Kapasiti tersedia

Penjana Sumber tenaga (MW) (MW) Penjanaan (GWj)
Generator Energy source Installed capacity | Available capacity | Generation (GWh)
(MW) (MW)
Arang batu (Coal) 480.00 378.00 3,173.00
Diesel 114.00 86.50 169.00
SEB
Gas asli (Natural gas) 595.00 566.00 2,918.03
Hidro (Hydro) 3,452.00 3,202.00 19,320.00

Tidak bersambung dengan Grid Nasional Off grid

Kapasiti terpasang | Kapasiti tersedia

Penjana Sumber tenaga (MW) (MW) Penjanaan (GWj)
Generator Energy source Installed capacity | Available capacity | Generation (GWh)
(MW) (MW)
Solar 0.47 0.47 0.12
SEB Hidro mini (Mini hydro) 718 718
3.42
Hidro mikro (Micro hydro) 0.32 0.32
Cogeneration Gas asli (Natural gas) 389.00 389.00 518.55
Diesel 12.56 11.54 664.27
Penjanaan -
perséndirian Biojisim (Biomass) 49.50 35.65 74.81
(Self- Biogas 0.50 0.00
generation)
Lain-lain bukan TBB (Others non-RE) 5.05 1.05 15.56
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PETA LOKASI STESEN JANA KUASA
DI SEMENANJUNG MALAYSIA, SABAH DAN SARAWAK

LOCATION MAPS OF POWER STATIONS
IN PENINSULAR MALAYSIA, SABAH AND SARAWAK
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Peta 1: Lokasi stesen-stesen jana kuasa utama di Semenanjung Malaysia
Map 1: Location of major power stations in Peninsular Malaysia
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Peta 2: Sistem penghantaran elekirik di Semenanjung Malaysia
Map 2: Electricity transmission system in Peninsular Malaysia

G, 2018 GRID KEBANGSAAN

VI NASTONAL neaman Jabatan Operasi Sistem
STESEN JANAKUASA

hHABA hlI)RO Om%lgw

500 kv Over Head Line
275 kV Over Head Line
132 KV Over Head Line
132 KV Cable

PROJEK BARU 2016

Sumber: Source: TNB
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Jadual 46: Kapasiti terpasang mengikut sumber tenaga
Table 46: Installed capacity by energy source

KAPASITI DI MALAYSIA TAHUN 2017
CAPACITY IN MALAYSIA YEAR 2017

Tenaga boleh diperbaharui (TBB)
Renewable energy (RE)

Lain-lain
(bukan

Natural MFO/ TBB)
gas Distillate Biojisim Others
Biomass (non-RE)

2017 . .
Arang batu Gas asli Diesel/

Coal

JUMLAH
TOTAL

SEMENANJUNG MALAYSIA PENINSULAR MALAYSIA

TNB 2,531.00 2,536.10 17.95 5,085.05
IPP 10,066.00 9,225.83 20.00 19,311.83
FiT 23.80 39.00 46.24 317.11 426.15
Cogeneration

awam (Public 459.63 13.00 472.63
cogeneration)

Cogeneration
persendirian
(Private
cogeneration)

465.12 79.20 12.41 12.00 568.73

Penjanaan
persendirian
kurang 5 MW
(Less than

5 MW Self
generation)

399.04 2.13 351.79 4.85 1.00 758.81

Solar Berskala
Besar

Large Scale
Solar (LSS

)
JUMLAH
% 37.8 47.6 1.8 95 0.2 0.0 1.5 0.2 1.2 0.1

SABAH

10.00 10.00

SESB 103.40 141.12 72.55 6.11 323.18

IPP 865.00 36.00 901.00
FiT 6.50 48.90 9.60 36.93 101.93

Cogeneration
awam (Public 41.80 29.20 71.00
cogeneration)

Cogeneration
persendirian
(Private
cogeneration)

65.00 87.00 152.00

Penjanaan
persendirian
kurang 5 MW
(Less than

5 MW Self

generation)

526.77 130.35 8.81 0.13 666.06

Solar Berskala
Besar
Large Scale

Solar (LSS,

)
JUMLAH
% 0.0 48.5 31.7 8.3 0.6 0.0 133 0.8 1.8 0.0

2.00 2.00
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KAPASITI DI MALAYSIA TAHUN 2017
CAPACITY IN MALAYSIA YEAR 2017

Tenaga boleh diperbaharui (TBB)
Renewable energy (RE)

Lain-lain
(bukan
TBB)
Others

2017 A bat Gas asli Diesel/
rang batu Natural MFO/

Coal .
gas Distillate ini i Biojisim

Biomass Biogas Solar (non-RE)

SARAWAK
SEB 378.00 566.00 86.50 3,202.00 718 0.32 0.47 4,240.47
Cogeneration 389.00 389.00
Penjanaan
persendirian 11.54 35.65 0.00 1.05 48.24

(self generation)

JUMLAH

JUMLAH
onant | 10,424.00 | 1471178 | 1,280.17 | 5,810.65 | 83.67 734.30 367.64 33,528.08
TOTAL

% 31.2 43.9

Nota: Nofes:
Semenanjung: Kapasiti terpasang / Sabah: Kapasiti boleh harap / Sarawak: Kapasiti tersedia
Peninsular Malaysia: Installed capacity / Sabah: Dependable capacity / Sarawak: Available capacity

Tidak

Tersambung tersambung

Kapasiti di Malaysia tahun dengan

: .2017 . Grid Nasional dengd‘n Grid
Capacity in Malaysia year On Grid Nasional
2017 =i Off Grid

JUMLAH BESAR
GRAND TOTAL

Semenanjung Malaysia

24,138.93 90.63 2,494.27 9.37 26,633.20
(Peninsular Malaysia)
Sabah 1,184.07 53.40 1,033.10 46.60 2,21717
Sarawak 4,232.50 90.48 445.21 9.52 4,677.71

JUMLAH (TOTAL) 29,555.50 | 88.20 | 397258 | 1.80 | 33,528.08
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Jadual 47: Penjanaan elekirik mengikut sumber tenaga
Table 47: Electricity generation by energy source

PENJANAAN DI MALAYSIA TAHUN 2017
GENERATION IN MALAYSIA YEAR 2017

Tenaga boleh diperbaharui (TBB)
Renewable energy (RE
2017 Gas asli Diesel/ . . 5y (R Lain-lain
Natoral | MFO/ Hidro | Hidro mini (bukan TBB) | JUMLAH
(;::a Distillate Hydro & mi!(ro Biojisim Others TOTAL

Mf.n: & Biomass Biogas Solar (non-RE)
micro
hydro

SEMENANJUNG MALAYSIA PENINSULAR MALAYSIA

TNB 15,148.54 1.54 7,088.63 42.19 22,280.90
IPP 65,692.95 34,827.32 369.22 100,889.49
FiT 53.71 77.33 103.45 286.19 520.68
Cogen (Awam)

2 2 2 2
(Public) ,895.25 ,895.25
Cogen
(Persendirian) 516.03 7.59 71.89 595.51
(Private)
Penjanaan
persendiricn 11.06 5.28 102.62 714 0.12 2.04 128.26
Self-gen

N | 6569295 | 53,3874 | 381.82 | 7,088.63 m 187.54 mm 73.93 | 127,310.09
% 51.6 41.9 0.3 5.6 0.1 0.2 0.1 0.2 0.1
SABAH
SESB 409.93 186.53 306.91 15.02 918.39
IPP 4,897.63 163.97 5,061.60
FiT 10.88 108.15 38.84 43.84 201.71
Cogen (Awam)
25.21 25.21
(Public)
Cogen
(Persendirian) 24.58 24.58
(Private)
Penjanaan
persendirian 129.71 191.05 4.72 325.48
Self-gen
JUMLAH
% 0.0 81.0 7.3 4.7 0.4 5.3 0.7 0.7 0.0
SARAWAK

SEB 3,173.00 2,918.03 169.00 19,320.00 3.42 0.12 25,583.57
Cogen 518.55 518.55
Penjanaan
persendirian 664.27 74.81 - 15.56 754.61
Self-gen

JUMLAH 3,173.00 | 3,436.58 | 833.27 | 19,320.00 74.81 26,856.76
TOTAL
JUMLAH BESAR
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Jadual 48: Jualan tenaga elekirik TNB, SESB dan SEB mengikut sektor pada tahun 2017
Table 48: Electricity sales of TNB, SESB and SEB by sector in 2017

Jualan pada tahun 2017 (GWj)
Sales in 2017 (GWh)

Sektor Jumlah
Sector TNB SESB SEB Total
Domesti.k 24,828 1,721 2,149 28,698
Domestic
Komersil . 39,086 2,324 2,562 43,972
Commercial
Industri 44,457 1,056 17,758 63,271
Industry
Lampu awam
Public lighting R & % vesz
Perlombongan 131 . - 131
Mining
Pertanian 583 - - 583
Agriculture
Eksport 1,119 1,124
Export

Jadual 49: Bilangan pengguna TNB, SESB dan SEB mengikut sektor pada tahun 2017
Table 49: Number of TNB, SESB and SEB consumers by sector in 2017

Bilangan pengguna pada tahun 2017
Number of consumers in 2017

Sektor Jumlah
Sector L 2 e Total
Domestik
. 7,181,846 491,809 554,467 8,228,122
Domestic
Komersil 1,510,341 93,738 93,627 1,697,706
Commercial
Industri
28,867 1,550 1,051 31,468
Industry
Lampu awam 70,402 6,061 10,040 86,503
Public lighting
Pe.r|c.>mbongc1n 38 ) ) 38
Mining
Lain-lain termasuk pertanian, eksport & unit
percuma
Others including agriculture, export & free 4,671 ’ 4 AT
units
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Jadual 50: Penggunaan elekirik mengikut negeri pada tahun 2017
Table 50: Electricity consumption by state in 2017

Negeri Penggunaan elektrik pada tahun 2017 (GWj)
State Electricity consumption in 2017 (GWh)
Perlis 750
Kedah 5,235
Penang 11,425
Perak 8,936
Selangor 28,853
Kuala Lumpur 15,186
Negeri Sembilan 5,979
Melaka 4,625
Johor 17,807
Pahang 5,187
Terengganu 2,953
Kelantan 2,375
Putrajaya 1,258
Sabah 5173
Sarawak 22,556

Jadual 51: Penggunaan elekirik mengikut wilayah dan sektor pada tahun 2017
Table 51: Electricity consumption by region and sector in 2017

Penggunaan pada tahun 2017 (GWj)
Consumption in 2017 (GWh)

Semenanjung
Sektor Malaysia Jumlah
Sector Peninsular Sabah Sarawak Total
Malaysia

Dol 24,828 1,721 2,149 28,698
Domestic
Wores 39,086 2,324 2,562 43,972
Commercial
Ireltsi 44,457 1,056 17758 63,271
Industry
Lampu awam
Public lighting 1,482 72 88 1,642
Perlc?mbongdn 131 ) ) 131
Mining
Pertanian

Agriculture 583

- - 583
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Kapasiti terpasang mengikut sumber tenaga pada tahun 2017
Installed capacity by energy source in 2017

33,528.08
MW

Off Grid
11.8%

)

2
Gas Asli (Natural Gas) 43.88% () Solar 1.10% @&
Arang Batu (Coal) 31.15% ) Hidro mini (Mini hydro) 0.25% &
Hidro (Hydro) 17.33% ) Biogas 0.21% )
Diesel/ Medium Fuel Oil (MFO)/ Distillate 3.82% () Lain-lain bukan TBB (Others non-RE) 0.08% )
Biojisim (Biomass) 2.19% ) Hidro mikro (Micro hydro) 0.00% 03

Nota: Notes:
Semenanjung: Kapasiti terpasang / Sabah: Kapasiti boleh harap / Sarawak: Kapasiti tersedia
Peninsula: Installed capacity / Sabah: Dependable capacity / Sarawak: Available capacity

Penjanaan elektrik mengikut sumber tenaga pada tahun 2017
Electricity generation by energy source in 2017

1O 0g

'a\ I

160,723.82
Gwj GWh

2]

Arang batu (Coal) 42.85% () Solar 0.21% @&
Gas asli (Natural gas) 38.66% Biogas 0.10% %
Hidro (Hydro) 16.62% () Hidro mini & mikro (Mini & micro hydro) 0.08% €)
MFO/Distillate/Diesel 1.05% o Lain-lain (bukan TBB) Others (non-RE) 0.06% 2>
Biojisim (Biomass) 0.38% 53
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Jualan elektrik mengikut sektor pada tahun 2017
Electricity sales by sector in 2017

99@

\[F

139,421
GWj GWh

13}

2

Industri (Industry) 45.4% Eksport (Export] 0.8% )
Komersil (Commercial) 31.5% Pertanian (Agriculture) 0.4%
Domestik (Domestic) 20.6% () Perlombongan (Mining) 0.1% &

Lampu awam (Public lighting) 1.2% {)

Bilangan pengguna mengikut sektor pada tahun 2017
Number of consumers by sector in 2017

09 5
o “

10,048,512
Pengguna
Consumers

Domestik (Domestic) 81.88% Perlombongan (Mining) 0.0004%
Komersil (Commercial) 16.90% ) Lain-lain termasuk pertanian, @
Industri (Industry) 0.31% () eksport & unit percuma
Lampu awam (Public lighting) 0.86% (4] (Others including agriculture,
export & free units) 0.05%

Performance and Statistical Information on Electricity Supply Industry in Malaysia 2017
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Sdn. Bhd. (NUR)

ion
Performance report of NUR Distribution Sdn. Bhd. (NUR)

Laporan prestasi NUR Distributi
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Laporan prestasi Sabah Electricity Sdn. Bhd. (SESB)
Performance report of Sabah Electricity Sdn. Bhd. (SESB)
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Apendiks 5: Tarif-tarif elektrik Tenaga Nasional Berhad (TNB) berkuatkuasa 1 Januari 2014
Appendix 5: Tenaga Nasional Berhad (TNB) electricity tariffs effective from 1 January 2014

No.

1.

Kategori Tarif Kadar
Tariff Category Rate

Tarif A - Tarif Kediaman
Tariff A — Domestic Tariff

200 kWj pertama (1-200 kWj) sebulan For the first 200 kWh (1-200 kWh) per
month

100 kWi berikutnya (201-300 kWj) sebulan For the next 100 kWh (201-300 kWh)
per month

300 kW;j berikutnya (301-600 kWj) sebulan For the next 300 kWh (301-600 kWh)
per month

300 kW;j berikutnya (601-900 kWj) sebulan For the next 300 kWh (601-900 kWh)
per month

Setiap kW] berikutnya (901 kWj ke atas) sebulan For the next kWh (901 and
above) per month

Caj minimum bulanan Minimum monthly charge

Tarif B — Tarif Perdagangan Voltan Rendah
Tariff B — Low Voltage Commercial Tariff

200 kWj pertama (1-200 kWj) sebulan For the first 200 kWh (1-200 kWh) per

month

Setiap kW] berikutnya (201 kW ke atas) sebulan For the next kWh (201 and
above) per month

Caj minimum bulanan Minimum monthly charge

Tarif C1 - Tarif Perdagangan Am Voltan Sederhana
Tariff C1 — Medium Voltage General Commercial Tariff

Bagi setiap kilowatt kehendak maksimum sebulan For each kilowatt of maximum
demand per month

Bagi semua kW] For all kWh

Caj minimum bulanan Minimum monthly charge

Tarif C2 - Tarif Perdagangan Puncak/Luar Puncak Voltan Sederhana
Tariff C2 — Medium Voltage Peak/Off-Peak Commercial Tariff

Bagi setiap kilowatt kehendak maksimum sebulan dalam tempoh puncak
For each kilowatt of maximum demand per month during the peak period

Bagi semua kWj dalam tempoh puncak For all kWh during the peak period

Bagi semua kWj dalam tempoh luar puncak For all kWh during the off-peak
period

Caj minimum bulanan Minimum monthly charge

Tarif D - Tarif Perindustrian Voltan Rendah
Tariff D — Low Voltage Industrial Tariff

200 kWi pertama (1-200 kWj) sebulan For the first 200 kWh (1-200 kWh) per
month

Setiap kW] berikutnya (201 kWj ke atas) sebulan For the next (201 and above) per
month

Caj minimum bulanan Minimum monthly charge

Tarif Ds — Tarif Perindustrian Khas (untuk pengguna yang layak sahaja)
Tariff Ds — Special Industrial Tariff (only for qualified consumers)

Bagi semua kWj For all kWh
Caj minimum bulanan Minimum monthly charge

Tarif E1 - Tarif Perindustrian Am Voltan Sederhana
Tariff E1 — Medium Voltage General Industrial Tariff

sen/kWj sen/kWh
sen/kWi sen/kWh
sen/kWi sen/kWh
sen/kWj sen/kWh

sen/kWi sen/kWh

RM

sen/kWj sen/kWh

sen/kWj sen/kWh

RM

RM/kW

sen/kWj sen/kWh

RM

RM/kW
sen/kW| sen/kWh
sen/kWj sen/kWh

RM

sen/kWj sen/kWh

sen/kWj sen/kWh

RM

sen/kW;j sen/kWh

RM

21.80

33.40

51.60

54.60

57.10

3.00

43.50

50.90

7.20

30.30

36.50

600.00

45.10

36.50

22.40

600.00

38.00

44.10

7.20

42.70

7.20
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Bagi setiap kilowatt kehendak maksimum sebulan For each kilowatt of maximum
demand per month

Bagi semua kW;j For all kWh

Caj minimum bulanan Minimum monthly charge

RM/kW

sen/kW| sen/kWh

RM

Tarif E1s - Tarif Perindustrian Khas (untuk pengguna yang layak sahaja)

Tariff E1s — Special Industrial Tariff (only for qualified consumers)

Bagi setiap kilowatt kehendak maksimum sebulan For each kilowatt of maximum
demand per month

Bagi semua kWi For all kWh
Caj minimum bulanan Minimum monthly charge

Tarif E2 - Tarif Perindustrian Puncak/Luar Puncak Voltan Sederhana

sen/kWj sen/kWh

sen/kWj sen/kWh
RM

7. Tariff E2 — Medium Voltage Peak/Off-Peak Industrial Tariff
Bagi setiap kilowatt kehendak maksimum sebulan dalam tempoh puncak For .
each kilowatt of maximum demand per month during the peak period A SR o
Bagi semua kWj dalam tempoh puncak puncak For all kWh during the peak sen/kWi sen/kWh
period I
Bagi semua kWj dalam tempoh luar puncak For all kWh during the off- peak sen/kWi sen/kWh
period I
Caj minimum bulanan Minimum monthly charge RM
Tarif E2s - Tarif Perindustrian Khas (untuk pengguna yang layak sahaja)
Tariff E2s — Special Industrial Tariff (only for qualified consumers)
Bagi setiap kilowatt kehendak maksimum sebulan dalam tempoh puncak RM/W.
For each kilowatt of maximum demand per month during the peak period
Bagi semua kWj dalam tempoh puncak For all kWh during the peak period sen/kW| sen/kWh
Bagi semua kWi dalam tempoh luar puncak For all kWh during the off- peak sen/kWi sen/kWh
period I
Caj minimum bulanan Minimum monthly charge RM
8 Tarif E3 - Tarif Perindustrian Puncak/Luar Puncak Voltan Tinggi
’ Tariff E3 — High Voltage Peak/Off-Peak Industrial Tariff
Bagi setiap kilowatt kehendak maksimum sebulan dalam tempoh puncak RM/KW
For each kilowatt of maximum demand per month during the peak period
Bagi semua kWj dalam tempoh puncak For all kWh during the peak period sen/kWj sen/kWh
Bagi semua kWj dalam tempoh luar puncak For all kWh during the off- peak sen/kWi sen/kWh
period I
Caj minimum bulanan Minimum monthly charge RM
Tarif E3s - Tarif Perindustrian Khas (untuk pengguna yang layak sahaja)
Tariff E3s — Special Industrial Tariff (only for qualified consumers)
Bagi setiap kilowatt kehendak maksimum sebulan dalam tempoh puncak RM/kW
For each kilowatt of maximum demand per month during the peak period
Bagi semua kWj dalam tempoh puncak For all kWh during the peak period sen/kWj sen/kWh
Bagi semua kWj dalam tempoh luar puncak For all kWh during the off- peak sen/kWi sen/kWh
period I
Caj minimum bulanan Minimum monthly charge RM
9 Tarif F - Tarif Perlombongan Voltan Rendah

Tariff F — Low Voltage Mining Tariff
Bagi semua kW; For all kWh

Caj minimum bulanan Minimum monthly charge

sen/kW| sen/kWh

RM

Bil. Kategori Tarif Kadar
No. Tariff Category Rate

29.60

33.70

600.00

23.70

33.60
600.00

37.00

35.50

21.90

600.00

32.90

33.60

19.10

600.00

35.50

33.70

20.20

600.00

29.00

31.70

17.50

600.00

38.10

120.00
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Bil.
No.

10.

Kategori Tarif Kadar
Tariff Category Rate

Tarif F1 - Tarif Perlombongan Am Voltan Sederhana
Tariff F1 — Medium Voltage General Mining Tariff

Bagi setiap kilowatt kehendak maksimum sebulan For each kilowatt of maximum
demand per month

Bagi semua kW] For all kWh

Caj minimum bulanan Minimum monthly charge
Tarif F2 - Tarif Perlombongan Puncak/Luar Puncak Voltan Sederhana
Tariff F2— Medium Volatge Peak/Off-Peak Mining Tariff

Bagi setiap kilowatt kehendak maksimum sebulan dalam tempoh puncak
For each kilowatt of maximum demand per month during the peak period

Bagi semua kWj dalam tempoh puncak For all kWh during the peak period

Bagi semua kWj dalam tempoh luar puncak For all kWh during the off-peak
period

Caj minimum bulanan Minimum monthly charge

Tarif G — Tarif Lampu Jalanraya
Tariff G — Street Lighting Tariff

Bagi semua kWj (termasuk senggaraan) For all kWh (including maintenance)

Bagi semua kWi (tidak termasuk senggaraan) For all kWh (excluding
maintenance)

Caj minimum bulanan Minimum monthly charge

Tarif G1 - Tarif Lampu Neon & Lampu Limpah
Tariff G1 — Neon & Floodlight Tariff

Bagi semua kWj For all kWh
Caj minimum bulanan Minimum monthly charge

Tarif H - Tarif Pertanian Spesifik Voltan Rendah
Tariff H — Low Voltage Specific Agriculture Tariff

200 kWj pertama (1-200 kWj) sebulan For the first 200 kWh (1-200 kWh) per
month

Setiap kW] berikutnya (201 kWj ke atas) sebulan For the next kWh (201 kWh and
above) per month

Caj minimum bulanan Minimum monthly charge

Tarif H1 - Tarif Pertanian Spesifik Am Voltan Sederhana
Tariff H1 — Medium Voltage General Specific Agriculture Tariff

Bagi setiap kilowatt kehendak maksimum sebulan For each kilowatt of maximum
demand per month

Bagi semua kWj For all kWh
Caj minimum bulanan Minimum monthly charge

Tarif H2 — Tarif Pertanian Spesifik Puncak/Luar Puncak Voltan Sederhana
Tariff H2 - Medium Voltage Peak/Off-peak Specific Agriculture Tariff

Bagi setiap kilowatt kehendak maksimum sebulan dalam tempoh puncak
For each kilowatt of maximum demand per month during the peak period

Bagi semua kWj dalam tempoh puncak For all kWh during the peak period

Bagi semua kWj dalam tempoh luar puncak For all kWh during the off- peak
period

Caj minimum bulanan Minimum monthly charge

RM/kW
sen/kW| sen/kWh

RM

RM/kW
sen/k\/\/] sen/kWh
sen/kWj sen/kWh

RM

sen/kWj sen/kWh
sen/kWj sen/kWh

RM

sen/kW| sen/kWh

RM

sen/kWj sen/kWh

sen/kWj sen/kWh

RM

RM/kW

sen/kW| sen/kWh

RM

RM/kW
sen/kWj sen/kWh
sen/kW| sen/kWh

RM

21.10

31.30

120.00

29.80

31.30

17.20

120.00

30.50

19.20

7.20

20.80

7.20

39.00

47.20

7.20

30.30

35.10

600.00

40.80

36.50

22.40

600.00
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Apendiks 6: Tarif-tarif elektrik Tenaga Nasional Berhad (TNB) untuk top-up dan standby (Cogenerators
sahaja)
Appendix 6: Tenaga Nasional Berhad (TNB) electricity tariffs for top-up and standby (Cogenerators only)

Kategori Tarif Kadar

Bil.
No.

1.

@ Maklumat Prestasi dan Statistik Industri Pembekalan Elektrik di Malaysia 2017

Tarif C1 - Perdagangan Am Voltan Sederhana
Tariff C1 — Medium Voltage General Commercial Tariff

Tarif C1 — Perdagangan Am Voltan Sederhana For each kilowatt of maximum
demand per month

Bagi semua kW] For all kWh

Tarif C2 - Perdagangan Puncak/Luar Puncak Voltan Sederhana
Tariff C2— Medium Voltage Peak/Off Peak Commercial Tariff

Bagi setiap kilowatt kehendak maksimum sebulan dalam tempoh puncak For
each kilowatt of maximum demand per month during the peak period

Bagi semua kWj dalam tempoh puncak puncak For all kWh during the peak
period

Bagi semua kWj dalam tempoh luar puncak For all kWh during the off- peak
period

Tarif E1 — Perindustrian Am Voltan Sederhana
Tariff ET — Medium Voltage General Industrial Tariff

Bagi setiap kilowatt kehendak maksimum sebulan For each kilowatt of maximum
demand per month

Bagi semua kW; For all kWh

Tarif E2 - Perindustrian Puncak/Luar Puncak Voltan Sederhana
Tariff E2 — Medium Voltage Peak/Off-Peak Industrial Tariff

Bagi setiap kilowatt kehendak maksimum sebulan dalam tempoh puncak
For each kilowatt of maximum demand per month during the peak period

Bagi semua kWj dalam tempoh puncak For all kWh during the peak period

Bagi semua kWi dalam tempoh luar puncak For all kWh during the off- peak
period

Tarif E3 — Perindustrian Puncak/Luar Puncak Voltan Tinggi
Tariff E3 — High Voltage Peak/Off-Peak Industrial Tariff

Bagi setiap kilowatt kehendak maksimum sebulan dalam tempoh puncak
For each kilowatt of maximum demand per month during the peak period

Bagi semua kWj dalam tempoh puncak For all kWh during the peak period

Bagi semua kWj dalam tempoh luar puncak For all kWh during the off-peak
period

Tarif F1 — Perlombongan Am Voltan Sederhana
Tariff F1 - Medium Voltage General Mining Tariff

Bagi setiap kilowatt kehendak maksimum sebulan For each kilowatt of maximum
demand per month

Bagi semua kWj For all kWh

Tarif F2 — Perlombongan Puncak/Luar Puncak Voltan Sederhana
Tariff F2 — Medium Voltage Peak/Off-Peak Mining Tariff

Bagi setiap kilowatt kehendak maksimum sebulan dalam tempoh puncak
For each kilowatt of maximum demand per month during the peak period

Bagi semua kWj dalam tempoh puncak For all kWh during the peak period

Bagi semua kWj dalam tempoh luar puncak For all kWh during the off-peak
period

RM/kW

sen/kWj sen/kWh

RM/kW
sen/kW;j sen/kWh

sen/kW;j sen/kWh

RM/kW

sen/kW;j sen/kWh

RM/kW
sen/kW;j sen/kWh

sen/kWj sen/kWh

RM/kW
sen/kWj sen/kWh

sen/kWj sen/kWh

RM/kW

sen/kWj sen/kWh

RM/kW
sen/kWj sen/kWh

sen/kW;j sen/kWh

30.30

36.50

45.10

36.50

22.40

29.60

33.70

37.00

35.50

21.90

35.50

33.70

20.20

21.10

31.30

29.80

31.30

17.20

14.00

14.00

14.00

14.00

12.00

14.00

14.00




Bil.
No.

8.

Kategori Tarif Kadar

Tarif H1 - Tarif Pertanian Spesifik Am Voltan Sederhana
Tariff H1 — Medium Voltage Specific General Agriculture Tariff

Bagi setiap kilowatt kehendak maksimum sebulan For each kilowatt of maximum

Sl e ey RM/kW 30.30 14.00
Bagi semua kW For all kWh sen/kWj sen/kWh 35.10

Tarif H2 — Tarif Pertanian Spesifik Am Puncak/Luar Puncak

Tariff H1 — Medium Voltage Specific General Agriculture Tariff
Bagi setiap kilowatt kehendak maksimum sebulan dalam tempoh puncak For RM/kW 40.80 14.00

each kilowatt of maximum demand per month during the peak period

Bagi semua kWj dalam tempoh puncak puncak For all kWh during the peak

. sen/kWj sen/kWh 36.50
period

Bagi semua kWj dalam tempoh luar puncak For all kWh during the off- peak

g RM/kW 22.40
period

a) Semua pengguna cogeneration baru dan pengguna cogeneration sedia ada yang berhasrat untuk menukar kepada kadar Standby yang
baru ini All new cogeneration customers and existing cogeneration customers who wish to migrate to this new Standby rate.

b) Bagi pengguna cogeneration sedia ada yang berhasrat untuk mengekalkan kadar Standby (Firm dan Non-Firm) yang lama, kadar Standby
(Firm dan Non-Firm) yang lama bersama-sama kadar Top-up yang baru (bermula 1 Januari 2014) akan digunapakai. For existing
cogeneration customer who wishes to maintain previous Standby (Firm and Non-Firm) rates, the rate is applicable together with the new

Top-Up rate (as of 1 January 2014)

c) Kutipan 1.6% Feed-in Tariff (FiT) akan dikenakan ke atas bil elekirik bulanan pengguna (kecuali pengguna Domestik yang menggunakan
sehingga 300 kW] sebulan) berkuatkuasa mulai 1 Januari 2014. Effective starting from 1 January, 2014, 1% Feed-in Tariff (FiT) for
Renewable Energy Resources Fund (RE) is imposed on consumers’ monthly electric bill (except for domestic consumers with consumption not

exceeding 300 kWh per month)
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Apendiks 7: Tarif-tarif Elektrik Sabah Electricity Sdn. Bhd. (SESB) & Wilayah Persekutuan Labuan
(Berkuatkuasa 1 Januari 2014)

Appendix 7: Sabah Electricity Sdn. Bhd. (SESB) & Federal Teritory of Labuan electricity tariffs (Effective from

1st January 2014)

Bil.
No.

1.
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Tarif DM - Tarif Kediaman
Tariff DM — Domestic Tariff

100 kWj pertama (1-100 kWj) sebulan For the first 100 kWh (1-100 kWh) per
month

100 kWi berikutnya (101-200 kW;j) sebulan For the next 100 kWh (101-200 kWh)
per month

300 kWi berikutnya (201-300 kWj) sebulan For the next 300 kWh (201-300 kWh)
per month

200 kW;j berikutnya (301-500 kWj) sebulan For the next 200 kWh (301-500 kWh)
per month

500 kWi berikutnya (501-1000 kWj) sebulan For the next 500 kWh (501-1000
kWh) per month

Setiap kWi berikutnya (1001 kWj ke atas) sebulan For the next kWh (1001 kWh
and above) per month

Caj minimum bulanan Minimum monthly charge

Tarif CM1 - Tarif Perdagangan Voltan Rendah
Tariff CM1 — Low Voltage Commercial Tariff

200 kWj pertama (1-200 kWj) sebulan For the first 200 kWh (1-200 kWh) per
month

Setiap kWi berikutnya (201 kWj ke atas) sebulan For the next kWh (201 kWh and
above) per month

Caj minimum bulanan Minimum monthly charge

Tarif CM2 - Perdagangan Am Voltan Sederhana
Tariff CM2 — Medium Voltage General Commercial Tarif

Bagi setiap kilowatt kehendak maksimum sebulan For each kilowatt of maximum
demand per month

Bagi semua kW;j For all kWh
Caj minimum bulanan Minimum monthly charge

Tarif CM3 - Tarif Perdagangan
Tariff CM3 — Commercial Tariff

Puncak/Luar Puncak Voltan Sederhana Tariff CM3 — Medium Voltage Peak/Off
Peak Commercial

Bagi setiap kilowatt kehendak maksimum sebulan dalam tempoh puncak
For each kilowatt of maximum demand per month during the peak period

Bagi semua kWj dalam tempoh puncak For all kWh during the peak period

Bagi semua kWj dalam tempoh luar puncak For all kWh during the off-peak
period

Caj minimum bulanan Minimum monthly charge

Tarif ID1 - Tarif Perindustrian Voltan Rendah
Tariff IDT — Low Voltage Industrial Tariff

Bagi semua kW] For all kWh

Caj minimum bulanan Minimum monthly charge

Tarif F1 - Perlombongan Am Voltan Sederhana
Tariff F1 - Medium Voltage General Mining Tariff

Bagi setiap kilowatt kehendak maksimum sebulan dalam tempoh puncak
For each kilowatt of maximum demand per month during the peak period

sen/kW| sen/kWh

sen/kW| sen/kWh

sen/kW| sen/kWh

sen/kW| sen/kWh

sen/kW| sen/kWh

sen/kWj sen/kWh

RM/kW

sen/kWj sen/kWh

sen/kWj sen/kWh

RM

RM/kW

sen/kW| sen/kWh

RM

RM/kW
sen/kWj sen/kWh
sen/kW| sen/kWh

RM

sen/kWj sen/kWh

RM

RM/kW

Kategori Tarif Kadar semasa
Tariff Category current rate

17.50

18.50

33.00

44.50

45.00

47.00

5.00

38.50

39.50

15.00

23.20

32.40

1,000.00

32.60
32.40
19.50

1,000.00

37.6

15.00

21.75




Bil. Kategori Tarif Kadar semasa
No. Tariff Category current rate
Bagi semua kWj For all kWh sen/kWj sen/kWh 26.80

Caj minimum bulanan Minimum monthly charge RM 1,000.00

Tarif ID3 - Tarif Perindustrian Puncak/Luar Puncak Voltan Sederhana

/- Tariff ID3 — Medium Voltage Peak/Off Peak Industrial
Bagi setiap kilowatt kehendak maksimum sebulan dalam tempoh puncak .
For each kilowatt of maximum demand per month during the peak period S/ 8l S ALY
Bagi semua kWj dalam tempoh puncak For all kWh during the peak period sen/kWj sen/kWh 28.60
Bagi semua kWj dalam tempoh luar puncak For all kWh during the off-peak

. RM 18.00

period
Caj minimum bulanan Minimum monthly charge RM 1,000.00

8 Tarif PL - Tarif Lampu Jalanraya

’ Tariff PL — Public Lighting

rl?}(;gi;:eenrzzzel;W| (Tidak termasuk senggaraan) For all kWh (excluding sen/kWij sen/kWh 20.30
Bagi semua kW] (termasuk senggaraan) For all kWh (including maintenance) sen/kW;j sen/kWh 36.30
Caj minimum bulanan Minimum monthly charge RM 15.00
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Apendiks 8: Tarif-tarif elektrik Sarawak Energy Berhad (SEB)
Appendix 8: Sarawak Energy Berhad (SEB) electricity tariffs

Kategori Tarif Tariff Category Kadar Per Unit Rate Per Unit

TARIF C1 - KOMERSIL
TARIFF C1 - COMMERCIAL

1 - 100 unit units 20.0 sen
1 - 200 unit units 24.0 sen
1 - 300 unit units 26.0 sen
1 - 400 unit units 28.0 sen
1 - 500 unit units 30.0 sen
1 - 3,000 unit units 31.5 sen
1 - 10,000 unit units 32.0 sen
1 — 20,000 unit units 31.0 sen
1- Melebihi 20,000 unit 1 - Above 20,000 units 30.0 sen
Caj minimum bulanan Minimum monthly charge RM10.00

TARIF C2 - KEHENDAK PERDAGANGAN
TARIFF C2 - COMMERCIAL DEMAND

Semua penggunaan All consumption 24.5 sen

Bagi setiap kilowatt kehendak maksimum sebulan For each kilowatt of maximum

demand per month RM16.00

RM 16.00 per kilowatt X Kehendak Bil

Caj minimum bulanan Minimum monthly charge RN LY T —

TARIF C3 - KEHENDAK WAKTU PUNCAK / BUKAN WAKTU PUNCAK PERDAGANGAN
TARIFF C3 - COMMERCIAL PEAK/OFF-PEAK DEMAND

Bagi setiap unit waktu puncak For each unit during the peak period 24.5 sen

Bagi setiap unit bukan waktu puncak For each unit during the off-peak period 13.9 sen

Bagi setiap kilowatt kehendak maksimum sebulan semasa waktu puncak

For each kilowatt of maximum demand per month during the peak period ALY

RM 20.00 per kilowatt X Kehendak Bil

Caj minimum bulanan Minimum monthly charge RM 20.00 per kilowatt X Billing Demand
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Kategori Tarif Tariff Category Kadar Per Unit Rate Per Unit

TARIF D - DOMESTIK
TARIFF D - DOMESTIC

Bagi 1 hingga 100 unit sebulan T to 100 units per month 18 sen
Bagi 1 hingga 150 unit sebulan For T to 150 units per month 18 sen
Bagi 1 hingga 200 unit sebulan For T to 200 units per month 22 sen
Bagi 1 hingga 300 unit sebulan For T to 300 units per month 25 sen
Bagi 1 hingga 400 unit sebulan For 1 to 400 units per month 27 sen
Bagi 1 hingga 500 unit sebulan For 1 to 500 units per month 29.5 sen
Bagi 1 hingga 700 unit sebulan For T to 700 units per month 30 sen
Bagi 1 hingga 800 unit sebulan For T to 800 units per month 30.5 sen
Bagi 1 hingga 1,300 unit sebulan For 1 to 1,300 units per month 31 sen
Bagi 1 hingga 100 unit sebulan For above 1,300 units per month 31.5 sen
Caj minimum bulanan Minimum monthly charge RM5.00

TARIF 11 - PERINDUSTRIAN
TARIFF IT - INDUSTRIAL

1 - 100 unit units 24.0 sen
1 - 3,000 unit units 25.0 sen
1- melebihi 3,000 unit T - Above 3,000 units 26.0 sen
Caj minimum bulanan Minimum monthly charge RM10.00

TARIF 12- KEHENDAK PERINDUSTRIAN
TARIFF 12 - INDUSTRIAL DEMAND

Semua penggunaan All consumption 21.7 sen

Bagi setiap kilowatt kehendak maksimum sebulan For each kilowatt of maximum

demand per month RM16.00

RM 16.00 per kilowatt X Kehendak Bil
RM 16.00 per kilowatt X Billing Demand

TARIF I3 - KEHENDAK WAKTU PUNCAK/BUKAN WAKTU PUNCAK PERINDUSTRIAN
TARIFF I3 - INDUSTRIAL PEAK/OFF-PEAK DEMAND

Caj minimum bulanan Minimum monthly charge

Bagi setiap unit waktu puncak For each unit during the peak period 22.9 sen
Bagi setiap unit bukan waktu puncak For each unit during the off-peak period 13.9 sen

Bagi setiap kilowatt kehendak maksimum sebulan semasa waktu puncak For each

kilowatt of maximum demand per month during the peak period R

RM 20.00 per kilowatt X Kehendak Bil

Caj minimum bulanan Minimum monthly charge Y] 2B o [l g B

TARIF PL - LAMPU AWAM
TARIFF PL - PUBLIC LIGHTING

Bagi setiap unit For each unit 47 sen

Caj minimum bulanan Minimum monthly charge RM10.00
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Apendiks 9: Harga jualan purata syarikat utiliti kuasa utama mengikut sektor
Appendix 9: Average selling prices of major power utility companies by sectors

Harga jualan purata (sen/kWj)
Average selling prices (sen/kWh)

TNB

Syarikat Company

Domestik Domestic 29.15 32.28 32.67 33.21 32.87
Komersil Commercial 40.76 47.10 47.68 46.76 47.16
Industri Industrial 31.00 35.88 36.56 37.13 36.97
Perlombongan Mining 20.55 23.99 25.00 25.34 25.07
Lampu awam Public lighting 21.55 25.06 25.49 25.57 25.53
Pertanian Agriculture 39.35 45.29 45.86 45.78 45.54
Purata Average 33.87 38.86 39.45 39.55 39.53

SESB
Domestik Domestic 25.30 29.32 29.14 28.86 28.39
Komersil Commercial 33.59 39.25 37.63 38.21 38.26
Industri Industrial 28.81 32.90 30.80 31.36 31.09
Lampu awam Public lighting 18.75 23.31 22.54 23.09 23.27
Purata Average 29.60 34.31 33.13 33.41 33.30

SEB
Domestik Domestic 31.30 31.30 28.25 28.30 28.21
Komersil Commercial 32.00 32.00 31.72 30.53 30.54
Industri Industrial 25.10 25.10 24.48 24.15 23.86
Lampu awam Public lighting 47.10 47.10 n/a 4712 4718
Purata Average 29.90 29.80 28.50 28.20 28.04
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Apendiks 10: Kos penjanaan Tenaga Nasional Berhad (TNB)
Appendix 10: Generation costs of Tenaga Nasional Berhad (TNB)

KOS PENJANAAN (sen/kWi)
GENERATION| COST en/iah) 2012/2013 2013/2014 2014/2015 2015/2016 2016/2017
. . 18.03

(a) Penjanaan sendiri 20.65 22.62
Own Generation

By sgeleellbnl 228 20.93 20.21 20.01 23.02
Purchased Electricity

(c) Kos keseluruhan (a) & (b)
Overalllcost (a)l & (b) 23.03 23.94 22.03 20.15 22.95

Nota ¢ Notes:

Data Tahun Kewangan  Financial Year data

Kos (kapasiti, tenaga) / Jumlah Penjanaan Tenaga (bagi IPP, menggunakan syarat yang termaktub dalam PPA/SLA)
Cost (capacity, energy)/ Total Units Generated (for IPP, based on condition stipulated in PPA/SLA)

Apendiks 11: Kos penjanaan Sabah Electricity Sdn. Bhd. (SESB)
Appendix 11: Generation costs of Sabah Electricity Sdn. Bhd. (SESB)

KOS PENJANAAN (sen/kWi)
GENERATION COST (sen/kWh)
17.84

(@) gf«:ig::;:n:;"diri 25.34 27.49 24.57 26.23

L Aalileellzall 20.04 22.75 20.76 19.17 19.33
Purchased Electricity

(c) Kos keseluruhan (a) & (b)

Overall cost (a) & (b) 19.38 20.47 22.01 20.55 20.39

Nota * Nofte:

Kos penjanaan di atas adalah berdasarkan harga bahan api dengan subsidi (bagi diesel & MFO) dan subsidi melalui KWTBB (SEDA) bagi Tenaga Boleh Baharu di bawah skim
FiT. Harga gas bagi Sabah & Wilayah Persekutuan Labuan adalah pada RM6.40/mmbtu. The above generation costs are based on fuel prices with subsidies (for diesel & MFO)
and subsidies through KWTBB (SEDA) for Renewable Energy under the FiT scheme. Gas prices for Sabah & Federal Territory of Labuan is at RMé.40 / mmbtu.

Apendiks 12: Kos penjanaan Sarawak Energy Berhad (SEB)
Appendix 12: Generation costs of Sarawak Energy Berhad (SEB)

KOS PENJANAAN (sen/kWi)
GENERATION COST (sen/kWh)
. 15.62 .

(a) Penjanaan sendiri
Own Generation

5.991 n/a

(b) Elektrik dibeli . , i
Purchased Electricity 10.75 9.96 11.80 10.47 n/a

(c) Kos keseluruhan (a) & (b) s , \
Overall cost (a) & (b) 10.85 10.57 11.90 8.42 n/a

Nota ¢ Nofes:

! Kos Sumber Tenaga SESCO SESCO Energy Source Cost
2 Kos Pembelian Tenaga Power Purchase Cost

3 Purata Kos Sumber Tenaga Average Energy Source Cost

Berikutan penstrukturan semula SEB pada tahun 2011, kos penjanaan SEB turut mengambilkira kos penjanaan Sejingkat Power Corporation, Sarawak Power Corporation, PPLS
Power Generation dan Mukah Power Generation Due to restructuring of SEB in 2011, SEB’s generation cost considers the generation cost of Sejingkat Power Corporation, Sarawak
Power Corporation, PPLS Power Generation and Mukah Power Generation

Pengurangan ketara dalam kos keseluruhan pada tahun 2016 adalah disebabkan kekurangan daripada Bakun dari tahun 2015 hingga 2016. Tenaga elekirik yang dibeli
adalah di bawah tahap minimum  The significant decrease in the overall cost in 2016 was due to inclusion of Bakun shortfall from 2015 to 2016. The power purchased was below the
minimum threshold
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SURUHANJAYA TENAGA (ENERGY COMMISSION)
No. 12, Jalan Tun Hussein, Precinct 2
62100 Putrajaya, Malaysia.

« 1603 -8870 8500
= +603 - 8888 8637

@ www.st.gov.my
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