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Kata Aluan

Reimagining TNB (RT), Smart Utility 2025 (SU25) Masterplan, Environmental, Social & Governance (ESG) dan

Sustainability Pathway (SP2050), menjadi tunggak utama di dalam transformasi strategik TNB untuk menjadi

pembekal utama sumber tenaga mampan di Malaysia dan juga antarabangsa. Transformasi strategik ini akan

menyokong keperluan pelanggan yang berkembang dan terus menyumbang kepada kemajuan negara dalam

pasaran tenaga yang sentiasa berubah. Kini, Distribution Network terus berada di depan dalam merangsang

ekonomi dengan melabur dalam sistem dan infrastruktur, mengekalkan kebolehpercayaan bekalan untuk

memenuhi keperluan pelanggan yang semakin meningkat disamping membantu memulihkan ekonomi negara.

Sejajar dengan aspirasi tersebut, Bahagian Distribution Network, TNB melalui Asset Management Department

(AMD) dengan Kerjasama Universiti Tenaga Nasional (UNITEN) telah mengambil langkah proaktif untuk

mambangunkan dan mengemaskini manual “Panduan Piawai Reka Bentuk Pencawang Elektrik, Distribution

Network, Edisi 2.0”. Langkah ini adalah selaras dengan hasrat TNB untuk mencapai sasaran halatuju yang telah

ditetapkan. Manual ini telah dikemas kini dengan mengambil kira semua keperluan dan piawai yang terkini untuk

memastikan agar reka bentuk pencawang elektrik di dalam sistem Distribution Network adalah mencapai tahap

dan kualiti yang terbaik. Inisiatif ini dapat memberi manfaat dan dijadikan rujukan oleh anggota kerja TNB dan

semua pihak yang terlibat di dalam pembangunan pencawang elektrik.

Saya ingin mengambil kesempatan ini untuk mengucapkan tahniah kepada pasukan projek di atas usaha yang telah diambil dan kejayaan untuk menghasilkan manual ini.

Adalah diharapkan agar inisiatif ini dapat mencapai misi Bahagian Distribution Network, TNB di dalam DN Journey Towards ESG Excellence.

WAN NAZMY BIN WAN MAHMOOD
Chief Distribution Network Of�cer
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Penghargaan

Sekalung penghargaan dan terima kasih yang tidak terhingga diucapkan kepada pihak pengurusan Bahagian

Distribution Network. TNB di atas peluang dan sokongan yang diberi untuk menghasilkan dan menerbitkan

“Panduan Piawai Reka Bentuk Pencawang Elektrik, Distribution Network, Edisi 2.0” ini.

Tahniah diucapkan kepada ahli kumpulan kerja yang diinspirasikan oleh Asset Management Department,

Asset Planning Operation Department dan SBU Asset Development Department di atas idea dan usaha yang

berterusan untuk merealisasikan penerbitan manual ini. Setinggi-tinggi penghargaan juga diucapkan kepada

semua pihak yang terlibat secara langsung atau tidak langsung atas sumbangan berharga dan pandangan yang

telah diberikan dalam membangunkan manual ini.

Pasukan projek juga ingin merakamkan ucapan terima kasih kepada penulis daripada Universiti Tenaga Nasional

atas usaha berterusan untuk menyiapkan dan menerbitkan manual ini. Segala usaha berterusan dan kesabaran

semua pihak dalam menjayakan penerbitan manual ini adalah sangat dihargai.

Adalah diharapkan agar manual ini dapat dijadikan sebagai bahan rujukan kepada semua anggota kerja dalam

melahirkan tenaga kerja yang lebih kompeten dan berdaya-saing.

IR. ZAHARI BIN HJ DOLLAH
Head of Asset Management
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1

Pengenalan

Manual Panduan Piawai Reka Bentuk Pencawang Elektrik untuk kegunaan di

bahagian Distribution Network, TNB ini adalah edisi 2.0 yang telah dikemas

kini dengan mengambil kira keperluan dan piawaian yang terkini. Manual ini

merangkumi semua aspek utama reka bentuk pencawang elektrik di bahagian

Distribution Network. Pengemaskinian manual ini dilakukan untuk memastikan

reka bentuk terkini pencawang elektrik diguna pakai.

1.1 Objektif

Objektif pembangunan dan pengemaskinian manual ini adalah seperti berikut:

(a) Memastikan keseragaman reka bentuk pencawang elektrik di bahagian

Distribution Network.

(b) Memastikan semua reka bentuk pencawang elektrik di bahagian Distribution

Network memenuhi piawaian yang telah ditetapkan untuk memastikan

bekalan elektrik dapat diberikan kepada pelanggan dengan selamat, tahap

kualiti yang tinggi dan berdayaharap.

(c) Memperkenalkan piawai terbaru reka bentuk pencawang elektrik di

Distribution Network termasuk Pencawang Elektrik (PE) 11/0.4 kV, Stesen

Suis Utama (SSU) 11 kV, SSU 11 kV dengan alatubah 11/0.4 kV, SSU 33 kV dan

Pencawang Pembahagian Utama (PPU) 33/11 kV.

(d) Menjadi dokumen rujukan piawai.

1.2 Skop

Manual Panduan Piawai Reka Bentuk Pencawang Elektrik ini merangkumi skop

berikut:

(a) Reka bentuk PE jenis padat 11/ 0.4 kV.

(b) Reka bentuk PE 11/ 0.4 kV.

(c) Reka bentuk SSU 11 kV.

(d) Reka bentuk SSU 33 kV.

(e) Reka bentuk PPU 33/11 kV.

(f) Struktur asas bangunan pencawang elektrik.

(g) Keperluan pepasangan elektrik dalaman bangunan pencawang elektrik dan

pembumian serta penangkap kilat.

(h) Keperluan bollard, pintu dan tingkap di bangunan pencawang.

(i) Keperluan paip dan peparit kabel di pencawang.

(j) Keperluan cat untuk bangunan pencawang.

(k) Keperluan rawatan slab bumbung.

(l) Sistem pemadam kebakaran.
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2

Pencawang Elektrik 11/0.4 kV

Seksyen kedua ini menerangkan piawai untuk reka bentuk baru Pencawang

Elektrik (PE) 11/0.4 kV. Secara amnya, PE jenis padat 11/0.4 kV atau Compact

Substation Unit (CSU) 11/0.4 kV yang dilengkapi dengan Supervisory Control

and Data Acquisition (SCADA) adalah reka bentuk pencawang piawai yang perlu

digunakan untuk pemasangan di kawasan pembinaan bekalan baru sekiranya

keadaan dan lokasi adalah bersesuaian. PE 11/0.4 kV perlu digunakan sekiranya

pemasangan PE jenis padat tidak bersesuaian.

2.1 Kriteria Pemilihan Jenis dan Lokasi Pencawang

Elektrik

Seksyen ini akan menerangkan kriteria pemilihan jenis PE 11/0.4 kV dan Stesen

Suis Utama (SSU) 11 kV yang bersesuaian dengan pembangunan. Selain daripada

itu, kriteria pemilihan lokasi bagi menempatkan PE 11/0.4 kV dan SSU 11 kV secara

strategik adalah penting untuk memastikan pengagihan beban dapat dilaksanakan

secara optima.

2.1.1 Kriteria Pemilihan Jenis Pencawang Elektrik 11/0.4 kV dan

Stesen Suis Utama 11 kV

Pencawang Elektrik jenis padat 11/0.4 kV perlu dijadikan pilihan utama di antara

semua jenis pencawang elektrik 11/0.4 kV yang lain bagi semua jenis pembangunan

merangkumi domestik, komersial dan industri. Kebaikan penggunaan Pencawang

Elektrik jenis padat 11/0.4 kV dapat menjimatkan ruang, kos dan masa pembinaan.

PE dan SSU bagi penyambungan bekalan di kawasan baru perlu mengikut garis

panduan berikut:

(a) Elakkan daripada membina pencawang elektrik bersebelahan atau terlalu

hampir antara satu sama lain.

(b) Pencawang elektrik perlu dibina berhampiran dengan punca bekalan untuk

memastikan beban yang lebih e�sien kepada pengguna.

PIlihan utama jenis pencawang yang dapat memenuhi keperluan SCADA bagi

keadaan seperti di atas atau sebab munasabah yang lain adalah seperti dalam Jadual

2.1.

Jadual 2.1. Pilihan Utama Jenis PE 11/0.4 kV dan SSU 11 kV

Jenis
Pencawang

Kategori Bil. Alatubah Alatsuis Bilik Jangka

PE Bersendirian 1 VCB Ada
PE Bersendirian 2 VCB Ada

PE Bersambung 1 VCB Tiada

PE Bersambung 2 VCB Tiada

SSU Bersendirian 1 – –
SSU Bersambung 2 – –

Pemilihan jenis PE atau SSU 11 kV selain daripada yang dicadangkan seperti di dalam

Jadual 2.1 perlu mendapatkan pandangan teknikal daripada TNB.

3



4 2. Pencawang Elektrik 11/0.4 kV

2.1.2 Pemilihan Lokasi Pencawang Elektrik 11/0.4 kV dan Stesen

Suis Utama 11 kV

PE 11/0.4 kV dan SSU 11 kV perlu dibina di lokasi yang strategik bagi memastikan

pengagihan beban yang e�sien dan optima, keselamatan aset TNB serta

mempertimbangkan kemudahan operasi dan senggaraan TNB.

Pemilihan lokasi PE 11/0.4 kV dan SSU 11 kV perlu mengambil kira faktor seperti

berikut:

(a) Perlu dihadkan kepada satu alatubah di setiap cadangan tapak bagi

pembangunan domestik.

(b) Bagi bekalan ke kilang berpagar, PE 11/0.4 kV dan SSU 11 kV perlu ditempatkan

di bahagian hadapan kawasan kilang dengan pintu masuk (access) yang

berlainan daripada pintu masuk utama kilang.

(c) Berjauhan dengan kebuk sampah dengan jarak minimum 15 m atau berada di

sudut bangunan yang berbeza.

(d) Monsoon drain atau longkang dengan kedalaman melebihi 1.0 m perlu

dielakkan daripada berada di hadapan PE 11/0.4 kV dan SSU 11 kV. Faktor ini

perlu dipertimbangkan bagi memastikan kabel yang keluar dari PE 11/0.4 kV

dan SSU 11 kV dapat mematuhi bending radius yang ditetapkan.

(e) Perlu dielakkan berada di tepi bukit atau cerun dengan mematuhi “Garis

Panduan Perancangan Pembangunan di Kawasan Bukit dan Tanah Tinggi”;

Jabatan Perancangan Bandar dan Desa Semenanjung Malaysia, Kementerian

Perumahan dan Kerajaan Tempatan (KPKT) yang terkini.

(f) Jarak minimum dengan sempadan tanah sewerage treatment plan (STP)

adalah 100 m dari sempadan tanah PE 11/0.4 kV dan SSU 11 kV. Sekiranya

PE 11/0.4 kV tersebut adalah untuk STP atau dikongsi bersama pembangunan

kecil, jarak minimum yang dibenarkan adalah 15 m.

(g) Tapak tersebut perlu mempunyai ketinggian minimum 300 mm di atas aras

banjir (�ood level) untuk memastikan saliran air (water drainage) yang baik

dan mengelakkan daripada bangunan pencawang ditenggelami air sekiranya

berlaku banjir.

2.2 Reka Bentuk Pencawang Elektrik Jenis Padat (CSU)

11/0.4 kV

CSU dapat menjimatkan ruang, kos dan masa pemasangan. CSU 11/0.4

kV (dilengkapi dengan SCADA) perlu dijadikan pencawang piawai untuk

penyambungan bekalan di kawasan baru seperti panduan berikut:

(a) Saiz maksimum bagi CSU 11/0.4 kV untuk pembangunan perumahan baru

bagi pengguna domestik adalah 500 kVA manakala bagi pengguna komersial

dan industri adalah 1000 kVA.

(b) CSU 11/0.4 kV perlu dipasang berhampiran dengan beban utama.

(c) CSU 11/0.4 kV hendaklah berjauhan daripada tempat pembuangan sampah

atau loji kumbahan najis minimum 15 m.

(d) Elakkan daripada memasang CSU 11/0.4 kV terlalu hampir dengan CSU 11/

0.4 kV yang lain untuk memastikan pembahagian beban yang lebih e�sien

kepada pengguna.

(e) Pemilihan jenis CSU 11/0.4 kV perlu mengikut kesesuaian perancangan dan

pengoperasian sistem TNB.

Rujuk Lampiran A.1–A.3 untuk reka bentuk terperinci CSU 11/0.4 kV yang dilengkapi

dengan SCADA. Pemasangan CSU 11/0.4 kV yang dilengkapi dengan SCADA perlu

dielakkan bagi keadaan yang memerlukan pembinaan PE seperti berikut:

(a) Berada di kawasan berkepentingan dan sensitif yang memerlukan tahap

sekuriti yang lebih tinggi di mana melibatkan pemasangan pemutus litar

(circuit breaker ) atau Automatic Transfer Switch (LVATS).

(b) Berada di lokasi yang memerlukan lebih daripada dua punca bekalan 11 kV.

(c) Berada di kawasan berstatus Multimedia Super Corridor (MSC).

(d) Berada di dalam bangunan PE.

Sekiranya pemasangan CSU 11/0.4 kV yang dilengkapi dengan SCADA tidak

bersesuaian, reka bentuk PE 11/0.4 kV (jenis bangunan) perlu digunapakai.
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2. Pencawang Elektrik 11/0.4 kV 5

2.3 Reka Bentuk Pencawang Elektrik 11/0.4 kV

Reka bentuk PE 11/0.4 kV dibahagikan kepada lapan jenis. Jadual 2.2 memberi

ringkasan jenis PE yang sedia ada dan rujukan lampiran reka bentuk.

Jadual 2.2. Jenis PE 11/0.4 kV

Jenis
Pencawang

Bil. Alatubah Alatsuis Bilik Jangka Lampiran

Bersendirian 1 VCB Tiada B.1 – B.2
Bersendirian 2 VCB Tiada B.3 – B.4

Bersendirian 1 VCB Ada B.5 – B.6

Bersendirian 2 VCB Ada B.7 – B.8

Bersambung 1 VCB Tiada C.1 – C.2
Bersambung 2 VCB Tiada C.3 – C.4

Bersambung 1 VCB Ada C.5 – C.6

Bersambung 2 VCB Ada C.7 – C.8

Bersendirian 1 RMU Tiada D.1 – D.2
Bersendirian 2 RMU Tiada D.3 – D.4

Bersendirian 1 RMU Ada D.5 – D.6

Bersendirian 2 RMU Ada D.7 – D.8

Bersambung 1 RMU Tiada E.1 – E.2
Bersambung 2 RMU Tiada E.3 – E.4

Bersambung 1 RMU Ada E.5 – E.6

Bersambung 2 RMU Ada E.7 – E.8

VCB – Vacuum Circuit Breaker, RMU – Ring Main Unit

Reka bentuk PE 11/0.4 kV perlu memenuhi ciri-ciri asas berikut:

(a) Bagi bekalan elektrik pukal 11 kV dengan PE 11/0.4 kV jenis Bersambung

(Attached), di mana bilik jangka tidak dapat disediakan di belakang bilik

alatubah, sebuah bilik jangka bersaiz 2 m × 2 m perlu disediakan

bersebelahan dan bersambung dengan PE. Bilik jangka 2 m × 2 m adalah

terhad untuk pemasangan dua unit meter panel sahaja. Panjang kabel servis

dari alatsuis TNB ke alatsuis pengguna tidak boleh melebihi 30 m.

(b) Bagi bekalan elektrik pukal LPC-LV dengan PE 11/0.4 kV jenis Bersambung

(Attached), penggunaan Ground Mounted Meter Kiosk (GMMK) dibenarkan

di luar bilik lokasi yang berdekatan dengan PE atau di dalam bilik jangka yang

disediakan. Saiz bilik jangka tersebut tertakluk kepada bilangan GMMK yang

akan dipasang dan perlu bersambung dengan PE. Panjang kabel single core

Polyvinyl Chloride (PVC) dari alatubah/feeder pillar TNB ke papan agihan

utama/Main Switch Board (MSB) pengguna tidak melebihi 30 m.

(c) Saiz PE telah mengambil kira keperluan pemasangan SCADA seperti Remote

Terminal Unit (RTU), Remote Control Board (RCB), Dual SIM Router (DSR) dan

sistem DC.

(d) Boleh memuatkan maksimum empat panel VCB untuk jenis pencawang

elektrik dengan pepasangan VCB.

2.4 Saiz Tapak

Saiz tapak PE bersendirian perlu mematuhi keperluan building setback seperti

yang telah ditetapkan oleh Pihak Berkuasa Tempatan (PBT) atau yang berkaitan.

Tapak perlu diisi dengan 150 mm high grade crusher run dan dilapis dengan 60

mm premix. Sekiranya building setback tidak disyaratkan oleh PBT, maka ruang

untuk Advanced Metering Infrastructure (AMI) Tower perlu disediakan dengan saiz

minimum 2 m × 2 m, tidak termasuk 1 m ruang kelegaan minimum di antara AMI

Tower dan dinding pencawang.

Rujuk Lampiran B.1–E.8 untuk reka bentuk terperinci.
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Stesen Suis Utama 11 kV

Seksyen ketiga ini menerangkan reka bentuk baru SSU 11 kV. Secara lazimnya SSU

11 kV dibina untuk:

(a) Memberi bekalan elektrik kepada pengguna kuasa besar 11 kV.

(b) Penyuisan beban/pembekal dengan tujuan memudahkan operasi sistem

pembahagian.

Sebagai contoh, pengguna berada jauh daripada punca bekalan sedia ada atau

jenis reka bentuk sistem untuk memastikan masa menyuap balik bekalan

kepada pengguna sewaktu gangguan bekalan adalah minima.

(c) Untuk meminimumkan bilangan PE di dalam sistem TNB.

3.1 Reka Bentuk Stesen Suis Utama 11 kV

Reka bentuk SSU 11 kV dibahagikan kepada enam jenis. Jadual 3.1 memberi

ringkasan jenis SSU yang sedia ada dan rujukan lampiran reka bentuk.

Jadual 3.1. Jenis SSU 11 kV

Jenis SSU Bil. Alatubah Lampiran

Bersendirian 0 F.1 – F.2
Bersendirian 1 F.3 – F.4

Bersendirian 2 F.5 – F.6

Bersambung 0 F.7 – F.8
Bersambung 1 F.9 – F.10

Bersambung 2 F.11 – F.12

Reka bentuk SSU 11 kV (jenis bangunan) perlu memenuhi ciri-ciri asas berikut:

(a) Boleh memuatkan sekurang-kurangnya lapan panel VCB pembekal dan satu

bus section.

(b) Saiz SSU telah mengambil kira keperluan pemasangan SCADA.

(c) Bagi bekalan elektrik pukal 11 kV dengan SSU 11 kV jenis bersambung

(Attached) di mana bilik jangka tidak dapat disediakan di belakang bilik

alatubah, sebuah bilik jangka bersaiz 2 m × 2 m perlu disediakan

bersebelahan dan bersambung dengan SSU. Bilik jangka 2 m × 2 m adalah

terhad untuk pemasangan dua unit meter panel sahaja. Panjang kabel servis

dari alatsuis TNB ke alatsuis pengguna tidak melebihi 30 m.

(d) Saiz bilik suis boleh dipinda mengikut keperluan sistem (dengan

pertambahan atau pengurangan panel VCB).

3.2 Saiz Tapak

Saiz tapak SSU bersendirian perlu mematuhi keperluan kawasan belakang dan

bidang hadapan (setback dan frontage) seperti yang telah ditetapkan oleh PBT.

Tapak perlu diisi dengan 150 mm high grade crusher run dan dilapis dengan 60 mm

premix. Sekiranya building setback tidak disyaratkan oleh PBT, maka ruang untuk

AMI Tower perlu disediakan dengan saiz minimum 2 m × 2 m, tidak termasuk 1 m

ruang kelegaan minimum di antara AMI Tower dan dinding pencawang.

Rujuk Lampiran F.1–F.12 untuk reka bentuk terperinci.
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Pencawang Pembahagian Utama 33/11 kV Bersendirian
(Stand-alone) & Stesen Suis Utama 33 kV

Garis panduan reka bentuk bangunan tapak untuk PPU 33/11 kV dan SSU 33 kV

adalah seperti berikut:

(a) Reka bentuk bangunan

• Jenis reka bentuk PPU/SSU Bersendirian (Stand-alone) yang diguna

pakai ialah 1 ½ tingkat dengan cable cellar.

(b) Tapak

• Secara dasarnya, ciri-ciri tanah yang sesuai untuk pembangunan

pencawang adalah tanah yang rata dengan saiz dan aras ketinggian yang

mencukupi dan berdekatan dengan punca bekalan/beban.

• Permukaan tanah perlu tersedia rata dan bukan laluan sungai,

berlembah, berbukit-bukau dan berpaya.

• Saiz keluasan tapak tersebut perlulah mencukupi untuk pembinaan

pencawang. Keluasan tapak pencawang perlu mengambil kira anjak-

undur bangunan daripada jalan, rezab taliair, sungai, zon penampan

(buffer zone) di tepi kawasan pembangunan, lereng bukit dan jarak dari

sempadan lot.

• Tapak tersebut perlu mempunyai ketinggian minimum 300 mm di

atas aras banjir (�ood level) untuk memastikan saliran air (water

drainage) yang baik dan mengelakkan daripada bangunan pencawang

ditenggelami air sekiranya berlaku banjir.

• Lokasi tapak perlu berdekatan dengan pusat beban dan punca bekalan.

• Lokasi tapak yang dicadangkan perlu berhampiran dengan sumber

bekalan air dan paip sambungan kumbahan.

• Lokasi tapak bukan di kawasan tapak pelulusan sampah.

• Lokasi tapak bukan di kawasan yang mempunyai aras air tanah yang

tinggi (high ground water level).

• Lokasi tapak bukan di kawasan tambakan tanah (reclaimed land).

• Lokasi tapak bukan di kawasan yang mempunyai rintangan elektrik

tanah yang tinggi (high resistivity ).

• Jarak minimum dengan sempadan tanah sewerage treatment plan

(STP) adalah 100 m dari sempadan tanah PE 11/0.4 kV dan SSU 11 kV.

Sekiranya PE 11/0.4 kV tersebut adalah untuk STP atau dikongsi bersama

pembangunan kecil, jarak minimum yang dibenarkan adalah 15 m.

• Tiada sebarang jenis pembangunan lain di sebelah bawah (stratum) dan

atas tapak yang dicadangkan untuk pembangunan projek PPU.

• Mempunyai laluan masuk yang bersesuaian ke tapak untuk kerja-kerja

pembinaan projek dan seterusnya menjadi laluan masuk utama ke

pencawang.

• Kerja-kerja pembersihan telah dilaksanakan oleh pihak berkaitan.

• Tiada risiko halangan serta bantahan mengenai pembangunan

pencawang berkaitan daripada penduduk setempat dan pihak

berkepentingan yang lain.

• Sekeliling kawasan pencawang perlu dipagar dengan anti-climb fencing

dan dipasang papan tanda "Kawasan Rezab" TNB.
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10 4. Pencawang Pembahagian Utama 33/11 kV Bersendirian (Stand-alone) & Stesen Suis Utama 33 kV

• Faktor-faktor lain yang berkaitan secara khusus untuk sesuatu projek

pencawang bagi memenuhi keperluan-keperluan lain.

(c) Bekalan VR bagi Bangunan SSU 33 kV

• Bekalan VR kepada bangunan SSU 33 kV diambil daripada bekalan sedia

ada yang berhampiran (Normally Closed) dan daripada MSB pengguna

(Normally Open).

Jadual 4.1 meringkaskan garis panduan reka bentuk bangunan pencawang dan

keperluan tapak. Panduan reka bentuk terperinci bangunan pencawang yang

berkaitan disertakan di Lampiran O.1–P.7.

Jadual 4.1. Ciri-ciri Reka Bentuk PPU/SSU, Keperluan Saiz Bangunan dan Tanah

Bangunan PPU Bangunan SSU

• 1 ½ tingkat dengan cable cellar • 1 ½ tingkat dengan cable cellar

• Menempatkan bilik-bilik perkakas suis, kawalan dan bateri di tingkat 1 • Menempatkan bilik-bilik perkakas suis, kawalan dan bateri di tingkat 1

• Kabel ditempatkan di cable cellar (tingkat bawah) • Kabel ditempatkan di cable cellar (tingkat bawah)

• Saiz bangunan: 18 m x 18 m • Saiz bangunan: 14 m x 14 m

• Saiz tanah yang mencukupi iaitu sekurang-kurangnya 45 m x 45 m • Saiz tanah yang mencukupi iaitu sekurang-kurangnya 30 m x 30 m
• Menempatkan ruang alatubah

Nota: Sebarang perubahan terkini akan dikemaskini melalui SENARAI SEMAK PIAT SIVIL PENCAWANG ELEKTRIK 33 kV dan 11 kV.
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Struktur Asas Bangunan Pencawang Elektrik 11/0.4 kV & 11 kV

Seksyen kelima ini menerangkan panduan struktur asas (foundation) bangunan

pencawang. Struktur asas bangunan pencawang hendaklah direka bentuk

mengikut amalan kejuruteraan yang telah ditetapkan untuk memastikan bangunan

pencawang selamat dan dapat menampung beban pencawang.

5.1 Keperluan Struktur Asas

Keperluan struktur asas (foundation) bagi pembinaan PE adalah berdasarkan

kepada keadaan tanah di tapak. Cerucuk (piling ) perlu dipasang sekiranya perlu

untuk memberi sokongan kepada struktur dan memindahkan beban dari struktur

ke tanah. Semua reka bentuk awam (civil) yang dilakukan perlu mendapat

kelulusan daripada Professional Civil and Structural Engineers.

Keperluan struktur asas bangunan pencawang adalah seperti berikut:

(a) 25 mm tebal 1:1 cement sand screen bedding perlu direntang pada ground

beam, selepas lapisan ini kering, dua lapisan 20 mm Mastic Asphalt.

(b) Beban reka bentuk (design load) perlu mematuhi kriteria 10 kN/m2 dengan

peralatan seperti dalam Jadual 5.1.

(c) Semua dinding perlu dibina dengan Well-Burnt-Red Clay Bricks dengan 1:3

cement sand mortar. Dinding perimeter adalah 230 mm tebal, dinding di

antara bilik alatsuis dan bilik alatubah adalah 230 mm tebal dan 2100 mm

tinggi. Semua dinding perlu diperkukuhkan dengan expanded metal (Exmet)

atau kaedah lain yang diluluskan pada setiap 4 lapisan. Kelegaan antara

bahagian bawah beam dan bahagian bawah trench sekurang-kurangnya 600

mm.

Jadual 5.1. Beban Reka Bentuk Pencawang

Jenis Bilik Peralatan Berat

Bilik alatubah Alatubah 7000 kg

Bilik alatsuis VCB 1000 kg setiap panel VCB

Bilik alatsuis RMU 1000 kg setiap RMU

Laporan kajian Geologi Tanah dan reka bentuk bangunan perlu dimajukan kepada

TNB. Penggunaan bahan binaan dinding selain dari Burnt Red Clay Bricks perlu

memenuhi keperluan spesi�kasi yang setara dengan Burnt red Clay Bricks BS

3921:1985 terutamanya dari aspek kekuatan mampatan, ketahanan api selama 2 jam

dan kadar serapan air.

5.2 Plinth Pencawang Elektrik Jenis Padat (CSU)

Keperluan struktur asas Precast Concrete Plinth CSU, Bollards dan Kerbs adalah

seperti berikut:

(a) Tapak (Sitting-base/Plinth) PE Padat dan bollard adalah dari jenis “Pre-Cast”

atau “Pre-Cast IBS” mematuhi ISO 9001:2015.

(b) Premix setebal 60 mm adalah bertujuan menambahbaik keselamatan seperti

semasa pensuisan dari segi step/touch voltage.

(c) Lampiran A.1, A.2, A.3 dan M.4 menunjukkan spesikasi dan reka bentuk

tersebut.

11



12



6

Keperluan Asas Pembinaan Pencawang Elektrik

Seksyen ini menerangkan spesi�kasi bollard, pintu dan tingkap bangunan PE.

Keperluan paip dan peparit kabel untuk kabel, cat bangunan dan rawatan slab

bumbung akan dijelaskan secara terperinci di bahagian seterusnya.

6.1 Keperluan Bollard, Pintu dan Tingkap Bangunan

Pencawang Elektrik 11/0.4 kV & Stesen Suis Utama

11 kV

Seksyen ini memberi penjelasan berkenaan spesi�kasi bollard, pintu dan tingkap

bagi bangunan PE 11/0.4 kV dan SSU 11 kV. Pagar biasa tidak boleh lagi digunakan di

dalam reka bentuk baru PE.

Berikut adalah jenis-jenis pencawang dengan spesi�kasi pembinaan yang

berkenaan.

6.1.1 Pencawang Elektrik Bersendirian (Stand-alone)

Keperluan bollard, pintu dan tingkap bangunan bagi PE jenis bersendirian (Stand-

alone) adalah seperti berikut:

(a) Penggunaan bollard precast concrete 150 mm (diameter) × 1000 mm (tinggi)

dengan tapak (footing ) 375 mm (panjang) × 375 mm (lebar) × 450 mm (tinggi)

serta concrete kerb 150 mm (lebar) × 300 mm (tinggi) untuk menandakan

tapak PE dan menahan premix daripada terkeluar.

(b) Pintu pagar PE diganti dengan removable barriers supaya jalan masuk ke PE

tidak terhalang.

6.1.2 Pencawang Elektrik Bersambung (Attached)

Pencawang jenis ini tidak memerlukan sebarang pagar atau bollard.

6.1.3 Pencawang Elektrik Bersendirian (Stand-alone) dengan Bilik

Jangka

Keperluan pintu dan tingkap bangunan bagi PE jenis bersendirian dengan bilik

jangka adalah seperti berikut:

(a) Pintu PE dibina mengikut spesi�kasi berikut:

Bilik alatsuis

Pintu Komposit Fibre-reinforced plastic (FRP) dengan stainless steel anti

vermin netting, dipasang di bahagian dalam pintu dan rubber skirting di

bawah pintu.

Ukuran: 1500 mm (lebar) × 3000 mm (tinggi).

Bilik alatubah

Pintu Komposit FRP dengan stainless steel anti vermin netting, dipasang di

bahagian dalam pintu dan rubber skirting di bawah pintu.

Ukuran: 2400 mm (lebar) × 3000 mm (tinggi).
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14 6. Keperluan Asas Pembinaan Pencawang Elektrik

(b) Tingkap PE dibina mengikut spesi�kasi berikut:

Batu Angin (Ventilation Cement Block) dengan stainless steel anti vermin

netting dengan rangka stainless steel dipasang di bahagian luar tingkap.

6.1.4 Pencawang Elektrik Bersambung (Attached)

Keperluan pintu bangunan bagi PE jenis bersambung adalah seperti berikut:

(a) Pintu PE dibina mengikut spesi�kasi berikut:

Bilik alatsuis

Pintu Komposit FRP tanpa louvers (solid) dan rubber skirting di bawah pintu.

Ukuran: 1500 mm (lebar) × 3000 mm (tinggi).

Bilik alatubah

Pintu Komposit FRP tanpa louvers (solid) dan rubber skirting di bawah pintu.

Ukuran: 2400 mm (lebar) × 3000 mm (tinggi).

6.2 Keperluan Paip dan Peparit Kabel untuk Kabel di

Pencawang Elektrik 11/0.4 kV & Stesen Suis Utama

11 kV

Seksyen ini menerangkan keperluan paip yang digunakan untuk kabel di PE 11/0.4

kV dan SSU 11 kV. Pemasangan paip untuk kabel hendaklah memenuhi spesi�kasi

yang telah ditetapkan.

Paip yang direntang ke peparit kabel di semua PE perlu daripada jenis unplasticized

Polyvinyl Chloride (uPVC) Class B PN6, dan berada pada tahap kecerunan tertentu

supaya air tidak bertakung. Draw wire juga perlu disediakan di setiap paip.

Kesemua paip perlu direntang dari peparit sehingga melepasi longkang dan /atau

bahu jalan. (Bersesuaian dengan praktis di kawasan masing-masing).

Peparit untuk kabel boleh digunakan bagi lokasi yang tidak dibenarkan pengorekan

semula disebabkan pembinaan permukaan jalan seperti imprint atau interlocking

dan lain-lain seperti kawasan dipenuhi utiliti yang berlainan. Lampiran N

menunjukkan spesi�kasi dan reka bentuk peparit kabel.

Jadual 6.1 menunjukkan spesi�kasi paip yang digunakan untuk jenis pencawang

yang berlainan.

Jadual 6.1. Jenis Pencawang Dengan Spesi�kasi Paip

Jenis Pencawang Bil. Lapisan / Bil. Paip Jenis Paip

Pencawang elektrik

11/0.4 kV jenis RMU

dan jenis VCB

2 / 3 uPVC Class B PN6 150 mmp

Pencawang elektrik

Stesen Suis 11 kV

1 / 4 uPVC Class B PN6 150 mmp

dan dan

1 / 3 uPVC Class B PN6 200 mmp

Feeder Pillar
2 / 4

atau uPVC Class B PN6 150 mmp

1 / 8

6.3 Keperluan Cat Bangunan Pencawang Elektrik

Kesemua bangunan PE perlu dicat dengan warna bersesuaian dengan warna

pembangunan di sekelilingnya atau warna piawai korporat TNB. Lantai di dalam

bangunan PE perlu diratakan dan dilicinkan sebelum dicat dengan Epoxy Green

Paint.

6.4 Keperluan Rawatan Slab Bumbung

Semua bumbung PE/SSU 11 kV perlu direka bentuk dengan menggunakan kaedah

free-�ow seperti di dalam Lampiran M.2. Ini untuk memastikan agar bumbung
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6. Keperluan Asas Pembinaan Pencawang Elektrik 15

pencawang tidak menakung air di dalam segala situasi. Lapisan kalis air dengan

jaminan lima tahun pada slab bumbung konkrit perlu diaplikasikan.

Bagi PE/SSU 11 kV jenis Bersambung (Attached), jika terdapat paip melintasi

bahagian atas pencawang, dua lapisan slab bumbung konkrit kalis air perlu

dibina. Lapisan pertama (yang paling dekat dengan PE) perlu direka bentuk supaya

bumbung pencawang tidak menakung air di dalam segala situasi dan mempunyai

lapisan kalis air.

© Tenaga Nasional Berhad



16



7

Sistem Pemadam Kebakaran

Sistem Pemadam Kebakaran perlu disediakan di setiap bangunan Pencawang

(PPU/SSU/PE) Bersambung (Attached). Segala kerja-kerja senggaraan mestilah

dibuat oleh pemilik bangunan berdasarkan standard NFPA: 2001 and ISO14520.

Kipas sedut asap bersaiz sekurang-kurangnya 16 inci (minimum 16 inch exhaust fan

with �ap) berserta kawalan thermostat dan interlock juga perlu dipasang di PE/SSU

11 kV jenis Bersambung (Attached).

Sistem pemadam kebakaran yang dipasang di premis-premis TNB mestilah

diperakui oleh Standard Antarabangsa berikut:

(a) Sistem Pemadam (Suppression)

MS ISO 14520 – Gases Fire Extinguishing System

NFPA 2001 – Clean Agent Fire Extinguishing System

(b) Sistem Penggeraan dan Pengesanan

ISO 7240 – Fire Detection and Alarm System

NFPA 72 – Standards for Protective Signalling

EN 54 – Standardization for All Component Parts of a Fire System

7.1 Kriteria Sistem Pemadam Kebakaran

PE jenis Bersambung (Attached) memerlukan pemasangan sistem pemadam

kebakaran oleh pemilik bangunan yang memenuhi kriteria-kriteria berikut:

(a) Sistem pemadam kebakaran lengkap yang merangkumi sistem pemadaman

(suppression system), pengesanan dan penggeraan.

(b) Bahan dan komponen yang digunakan haruslah telah diuji dan mendapat

kelulusan dari badan pengujian antarabangsa atau tempatan yang diiktiraf

(UL, FM, LPCB atau yang seumpamanya).

(c) Agen pemadam kebakaran perlu mendapat perakuan dari Bomba untuk

penggunaan limpahan menyeluruh (total �ooding ).

(d) Sistem pemadam kebakaran perlu direka bentuk, diuji dan dipasang sesuai

dengan binaan bangunan dan pencawang.

(e) Agen pemadaman (extinguishing agent) tidak mengotorkan atau

meninggalkan kesan atau mengakibatkan pengaratan kepada perkakasan

elektrikal dan elektronik.

(f) Agen pemadaman mestilah mesra alam sepertimana yang tersenarai dalam

Kyoto Protocol, Montreal Protocol dan EPA SNAP List / EPEE (European

Patnership for Energy and Environment).

(g) Agen pemadaman mestilah sesuai dan selamat untuk digunakan di kawasan

berpenghuni.

(h) Sistem pemadaman mestilah berupaya memadam kebakaran Kelas Api A, B,

C dan E.

(i) Jaminan lima tahun daripada tarikh pemasangan haruslah diberi oleh

pembekal dan merangkumi perkara-perkara di atas. Jika belaku discaj

secara kemalangan (accidental discharge), jaminan tersebut perlu meliputi

kesanggupan pembekal sistem pemadam kebakaran untuk membersih serta

mengganti sistem dan aset TNB yang rosak.
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18 7. Sistem Pemadam Kebakaran

(j) Kerja-kerja senggaraan ke atas sistem pemadam kebakaran di pencawang

adalah menjadi tanggungjawab pemilik bangunan utama seperti mana

tertakluk di dalam Akta UBBL 1984: Uniform Building By-Law Part VII untuk

memperbaharui Fire Certi�cate (FC) bangunan secara tahunan.

© Tenaga Nasional Berhad



8

Pendawaian Elektrik Dalaman Bangunan Pencawang dan Sistem
Pembumian Pencawang Elektrik

Seksyen ini menerangkan keperluan pendawaian elektrik dalaman bangunan dan

sistem pembumian pencawang.

8.1 Pepasangan Elektrik Dalaman Bangunan Pencawang

Pendawaian elektrik dalaman bangunan pencawang perlu disediakan bersama

bangunan PE 11/0.4 kV & SSU 11 kV. Tujuan pendawaian elektrik ini adalah untuk

pencahayaan dalaman dan luaran bangunan, pencahayaan semasa kecemasan,

soket kuasa, exhaust fan sekiranya ada, dan lain-lain. Secara lazimnya, punca

bekalan ke bangunan PE 11/0.4 kV & SSU 11 kV adalah daripada alatubah (local

transformer ) melalui feeder pillar. Reka bentuk pembumian pencawang perlulah

mematuhi piawai terkini IEEE Std: 80-2000 “IEEE Guide for Safety in AC Substation

Grounding” dan Arahan ST 4/2019 (terkini). Semua komponen pembumian perlu

mengguna pakai bahan yang mendapat pengesahan SIRIM dan yang setara.

8.2 Sistem Pembumian

Sistem pembumian di PE terdiri daripada tiga komponen utama iaitu:

(a) Pengalir bumi (earth conductors/copper plate) – Konduktor dengan galangan

rendah yang menyediakan sambungan elektrik di antara pembumian

peralatan (pepasangan atau sistem) dan elektrod bumi bagi memastikan

laluan berasingan untuk arus kerosakan (earth fault current) ke bumi.

(b) Elektrod bumi (solid copper rod)– Rod yang ditanam ke dalam bumi dan

disambung disatu hujungnya dengan pengalir bumi.

(c) Penangkap kilat – Perlu dipasang berdasarkan Arahan Suruhanjaya Tenaga

Bilangan 4 Tahun 2019 dan MS IEC 62305 termasuk bahan bukan radioaktif.

Secara amnya, terdapat tiga objektif pembumian:

(a) Memberi perlindungan terhadap voltan berbahaya yang berlebihan.

(b) Membumikan neutral pada sistem dan menyediakan rujukan voltan sifar.

(c) Melindungi sistem daripada kilat.

8.3 Penyambungan di antara Konduktor Bumi dan

Rod Bumi

Semua penyambungan sistem pembumian hendaklah berkemampuan membawa

arus kerosakan yang mengalir di dalam konduktor bumi. Sambungan yang

dibuat hendaklah mampu menahan daya mekanikal (daya electromagnet) yang

dihasilkan daripada arus kerosakan, dan juga kualiti sistem pembumian tidak

merosot sepanjang jangka hayat pepasangan. Semua pengalir pembumian perlu

dibumikan kepada earth chamber pencawang yang terdekat.
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20 8. Pendawaian Elektrik Dalaman Bangunan Pencawang dan Sistem Pembumian Pencawang Elektrik

8.4 Cara Penyambungan Sistem Pembumian

Teknik penyambungan sistem pembumian perlu dilakukan dengan betul untuk

memastikan rintangan sentuhan adalah minimum. Cara-cara penyambungan yang

digunakan adalah seperti berikut:

(a) Brazing – Teknik penyambungan elektrod bumi dan pengalir bumi ini untuk

aplikasi atas tanah dan bawah tanah.

(b) Bolt dan nut – Teknik ini untuk aplikasi atas tanah sahaja.

(c) Socketing – Teknik ini juga untuk aplikasi atas tanah sahaja.

(d) Kimpalan (exothermic) – Teknik ini untuk aplikasi bawah tanah sahaja.

Contoh kimpalan exothermic yang lazim digunakan adalah teknik Cadweld.

Teknik ini mampu memastikan sambungan adalah kukuh, terhalang daripada

hakisan dan tahan lama apabila terdedah kepada persekitaran yang luar biasa.

© Tenaga Nasional Berhad



9

Saiz Reka Bentuk Piawai Pencawang Elektrik

Seksyen ini menyenaraikan ringkasan saiz reka bentuk piawai PE jenis Bersambung

(Attached) and Bersendirian (Stand-alone) mengikut jenis bangunan.

9.1 Ringkasan Saiz Reka Bentuk Piawai Pencawang

Elektrik 11/0.4 kV Jenis Bersambung (Attached)

Jadual 9.1 menyenaraikan ringkasan saiz reka bentuk piawai PE 11/0.4 kV jenis

Bersambung (Attached) mengikut jenis bangunan. Jenis PE Bersendirian dan

Bersambung boleh dibahagikan kepada satu ruang (single chamber ) dan dua ruang

(double chamber ).

9.2 Ringkasan Saiz Reka Bentuk Piawai Pencawang

Elektrik 11/0.4 kV Jenis Bersendirian (Stand-alone)

Dengan Bilik Jangka

Jadual 9.2 menyenaraikan ringkasan saiz reka bentuk piawai PE 11/0.4 kV

jenis Bersendirian (Stand-alone) mengikut jenis bangunan. Jenis pencawang

bersendirian dan bersambung boleh dibahagikan kepada satu ruang (single

chamber ) dan dua ruang (double chamber ).

9.3 Ringkasan Saiz Reka Bentuk Piawai Pencawang

Elektrik Stesen Suis Utama 11 kV

Jadual 9.3 menyenaraikan ringkasan saiz reka bentuk piawai Pencawang Elektrik

Stesen Suis Utama 11 kV Bersambung (Attached) and Bersendirian (Stand-alone)

mengikut jenis bangunan.
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22 9. Saiz Reka Bentuk Piawai Pencawang Elektrik

Jadual 9.1. Ringkasan Saiz Reka Bentuk Piawai PE 11/0.4 kV Tanpa Bilik Jangka

Jenis Bangunan Alatsuis
Dimensi

Keseluruhan (mm)
Bilik Alatsuis (mm) Bilik Alatubah (mm) Kedalaman (mm)

1 Ruang Bersendirian VCB 7600 × 5100 4600 3000 5100

2 Ruang Bersendirian VCB 10600 × 5100 4600 2 × 3000 5100

1 Ruang Bersambung VCB 8600 × 5700 5600 3000 5700

2 Ruang Bersambung VCB 13000 × 5700 7000 2 × 3000 5700

1 Ruang Bersendirian RMU 7000 × 4000 4000 3000 4000

2 Ruang Bersendirian RMU 10000 × 4000 4000 2 × 3000 4000

1 Ruang Bersambung RMU 8600 × 5700 5000 3000 5700

2 Ruang Bersambung RMU 13000 × 5700 7000 2 × 3000 5700

Nota: Semua ukuran adalah antara center to center dinding (wall)

Jadual 9.2. Ringkasan Saiz Reka Bentuk Piawai PE 11/0.4 kV dengan Bilik Jangka

Jenis Bangunan Alatsuis
Dimensi

Keseluruhan (mm)
Bilik Alatsuis (mm) Bilik Alatubah (mm) Kedalaman (mm)

1 Ruang Bersendirian VCB 7600 × 5700 4600 3000 5700

2 Ruang Bersendirian VCB 10600 × 5700 4600 2 × 3000 5700

1 Ruang Bersambung VCB 7600 × 5700 4600 3000 5700

2 Ruang Bersambung VCB 12000 × 5700 6000 2 × 3000 5700

1 Ruang Bersendirian RMU 7000 × 5700 4000 3000 5700

2 Ruang Bersendirian RMU 10000 × 5700 4000 2 × 3000 5700

1 Ruang Bersambung RMU 7000 × 5700 4000 3000 5700

2 Ruang Bersambung RMU 11000 × 5700 5000 2 × 3000 5700

Nota: Semua ukuran adalah antara center to center dinding (wall)
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9. Saiz Reka Bentuk Piawai Pencawang Elektrik 23

Jadual 9.3. Ringkasan Saiz Reka Bentuk Piawai SSU 11 kV

Jenis Bangunan Alatsuis
Dimensi

Keseluruhan (mm)
Bilik Alatsuis (mm) Bilik Alatubah (mm) Kedalaman (mm)

SSU tanpa Alatubah Bersendirian VCB 7000 × 6000 7000 0 6000

SSU & 1 Alatubah Bersendirian VCB 10600 × 5700 7500 3000 5700

SSU & 2 Alatubah Bersendirian VCB 14000 × 5700 8000 2 × 3000 5700

SSU & Alatubah Bersambung VCB 7000 × 6000 7000 0 6000

SSU & 1 Alatubah Bersambung VCB 10500 × 5700 7500 3000 5700

SSU & 2 Alatubah Bersambung VCB 14000 × 5700 8000 2 × 3000 5700

Nota: Semua ukuran adalah antara center to center dinding (wall)

© Tenaga Nasional Berhad
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LAMPIRAN A

Compact Substation Unit With SCADA Equipped

A.1 Compact Substation Unit With SCADA Equipped – Pelan Tapak & Keratan Rentas

A.2 Compact Substation Unit With SCADA Equipped – Pelan Pandangan Hadapan & Sisi

A.3 Compact Substation Unit With SCADA Equipped – Precast CSU Plinth - Reinforcement Details
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28 Lampiran A. Compact Substation Unit With SCADA Equipped

A.1 Compact Substation Unit With SCADA Equipped – Pelan Tapak & Keratan Rentas
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Lampiran A. Compact Substation Unit With SCADA Equipped 29

A.2 Compact Substation Unit With SCADA Equipped – Pelan Pandangan Hadapan & Sisi
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30 Lampiran A. Compact Substation Unit With SCADA Equipped

A.3 Compact Substation Unit With SCADA Equipped – Precast CSU Plinth - Reinforcement Details
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LAMPIRAN B

PE 11/0.4 kV Bersendirian (VCB)

B.1 PE 11/0.4 kV Bersendirian 1 Ruang Tanpa Bilik Jangka (VCB) – Pelan Tapak & Keratan Rentas

B.2 PE 11/0.4 kV Bersendirian 1 Ruang Tanpa Bilik Jangka (VCB) – Pelan Susunatur, Pandangan Sisi & Pandangan Hadapan

B.3 PE 11/0.4 kV Bersendirian 2 Ruang Tanpa Bilik Jangka (VCB) – Pelan Tapak & Keratan Rentas

B.4 PE 11/0.4 kV Bersendirian 2 Ruang Tanpa Bilik Jangka (VCB) – Pelan Susunatur, Pandangan Sisi & Pandangan Hadapan

B.5 PE 11/0.4 kV Bersendirian 1 Ruang dengan Bilik Jangka (VCB) – Pelan Tapak & Keratan Rentas

B.6 PE 11/0.4 kV Bersendirian 1 Ruang dengan Bilik Jangka (VCB) – Pelan Susunatur, Pandangan Sisi & Pandangan Hadapan

B.7 PE 11/0.4 kV Bersendirian 2 Ruang dengan Bilik Jangka (VCB) – Pelan Tapak & Keratan Rentas

B.8 PE 11/0.4 kV Bersendirian 2 Ruang dengan Bilik Jangka (VCB) – Pelan Susunatur, Pandangan Sisi & Pandangan Hadapan
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32 Lampiran B. PE 11/0.4 kV Bersendirian (VCB)

B.1 PE 11/0.4 kV Bersendirian 1 Ruang Tanpa Bilik Jangka (VCB) – Pelan Tapak & Keratan Rentas
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Lampiran B. PE 11/0.4 kV Bersendirian (VCB) 33

B.2 PE 11/0.4 kV Bersendirian 1 Ruang Tanpa Bilik Jangka (VCB) – Pelan Susunatur, Pandangan Sisi & Pandangan Hadapan
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34 Lampiran B. PE 11/0.4 kV Bersendirian (VCB)

B.3 PE 11/0.4 kV Bersendirian 2 Ruang Tanpa Bilik Jangka (VCB) – Pelan Tapak & Keratan Rentas 
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Lampiran B. PE 11/0.4 kV Bersendirian (VCB) 35

B.4 PE 11/0.4 kV Bersendirian 2 Ruang Tanpa Bilik Jangka (VCB) – Pelan Susunatur, Pandangan Sisi & Pandangan Hadapan
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36 Lampiran B. PE 11/0.4 kV Bersendirian (VCB)

B.5 PE 11/0.4 kV Bersendirian 1 Ruang dengan Bilik Jangka (VCB) – Pelan Tapak & Keratan Rentas
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Lampiran B. PE 11/0.4 kV Bersendirian (VCB) 37

B.6 PE 11/0.4 kV Bersendirian 1 Ruang dengan Bilik Jangka (VCB) – Pelan Susunatur, Pandangan Sisi & Pandangan Hadapan
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38 Lampiran B. PE 11/0.4 kV Bersendirian (VCB)

B.7 PE 11/0.4kV Bersendirian 2 Ruang dengan Bilik Jangka (VCB) – Pelan Tapak & Keratan Rentas 
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Lampiran B. PE 11/0.4 kV Bersendirian (VCB) 39

B.8 PE 11/0.4kV Bersendirian 2 Ruang dengan Bilik Jangka (VCB) – Pelan Susunatur, Pandangan Sisi & Pandangan Hadapan
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LAMPIRAN C

PE 11/0.4 kV Bersambung (VCB)

C.1 PE 11/0.4 kV Bersambung 1 Ruang Tanpa Bilik Jangka (VCB) – Pelan Tapak & Keratan Rentas

C.2 PE 11/0.4 kV Bersambung 1 Ruang Tanpa Bilik Jangka (VCB) – Pelan Susunatur & Pandangan Hadapan

C.3 PE 11/0.4 kV Bersambung 2 Ruang Tanpa Bilik Jangka (VCB) – Pelan Tapak & Keratan Rentas

C.4 PE 11/0.4 kV Bersambung 2 Ruang Tanpa Bilik Jangka (VCB) – Pelan Susunatur & Pandangan Hadapan

C.5 PE 11/0.4 kV Bersambung 1 Ruang dengan Bilik Jangka (VCB) – Pelan Tapak & Keratan Rentas

C.6 PE 11/0.4 kV Bersambung 1 Ruang dengan Bilik Jangka (VCB) – Pelan Susunatur & Pandangan Hadapan

C.7 PE 11/0.4 kV Bersambung 2 Ruang dengan Bilik Jangka (VCB) – Pelan Tapak & Keratan Rentas

C.8 PE 11/0.4 kV Bersambung 2 Ruang dengan Bilik Jangka (VCB) – Pelan Susunatur & Pandangan Hadapan
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42 Lampiran C. PE 11/0.4 kV Bersambung (VCB)

C.1 PE 11/0.4 kV Bersambung 1 Ruang Tanpa Bilik Jangka (VCB) – Pelan Tapak & Keratan Rentas
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Lampiran C. PE 11/0.4 kV Bersambung (VCB) 43

C.2 PE 11/0.4 kV Bersambung 1 Ruang Tanpa Bilik Jangka (VCB) – Pelan Susunatur & Pandangan Hadapan
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44 Lampiran C. PE 11/0.4 kV Bersambung (VCB)

C.3 PE 11/0.4 kV Bersambung 2 Ruang Tanpa Bilik Jangka (VCB) – Pelan Tapak & Keratan Rentas
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Lampiran C. PE 11/0.4 kV Bersambung (VCB) 45

C.4 PE 11/0.4 kV Bersambung 2 Ruang Tanpa Bilik Jangka (VCB) – Pelan Susunatur & Pandangan Hadapan
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46 Lampiran C. PE 11/0.4 kV Bersambung (VCB)

C.5 PE 11/0.4 kV Bersambung 1 Ruang dengan Bilik Jangka (VCB) – Pelan Tapak & Keratan Rentas
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Lampiran C. PE 11/0.4 kV Bersambung (VCB) 47

C.6 PE 11/0.4 kV Bersambung 1 Ruang dengan Bilik Jangka (VCB) – Pelan Susunatur & Pandangan Hadapan
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48 Lampiran C. PE 11/0.4 kV Bersambung (VCB)

C.7 PE 11/0.4 kV Bersambung 2 Ruang dengan Bilik Jangka (VCB) – Pelan Tapak & Keratan Rentas 
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Lampiran C. PE 11/0.4 kV Bersambung (VCB) 49

C.8 PE 11/0.4 kV Bersambung 2 Ruang dengan Bilik Jangka (VCB) – Pelan Susunatur & Pandangan Hadapan
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LAMPIRAN D

PE 11/0.4 kV Bersendirian (RMU)

D.1 PE 11/0.4 kV Bersendirian 1 Ruang Tanpa Bilik Jangka (RMU) – Pelan Tapak & Keratan Rentas

D.2 PE 11/0.4 kV Bersendirian 1 Ruang Tanpa Bilik Jangka (RMU) – Pelan Susunatur, Pandangan Sisi & Pandangan Hadapan

D.3 PE 11/0.4 kV Bersendirian 2 Ruang Tanpa Bilik Jangka (RMU) – Pelan Tapak & Keratan Rentas

D.4 PE 11/0.4 kV Bersendirian 2 Ruang Tanpa Bilik Jangka (RMU) – Pelan Susunatur, Pandangan Sisi & Pandangan Hadapan

D.5 PE 11/0.4 kV Bersendirian 1 Ruang dengan Bilik Jangka (RMU) – Pelan Tapak & Keratan Rentas

D.6 PE 11/0.4 kV Bersendirian 1 Ruang dengan Bilik Jangka (RMU) – Pelan Susunatur, Pandangan Sisi & Pandangan Hadapan

D.7 PE 11/0.4 kV Bersendirian 2 Ruang dengan Bilik Jangka (RMU) – Pelan Tapak & Keratan Rentas

D.8 PE 11/0.4 kV Bersendirian 2 Ruang dengan Bilik Jangka (RMU) – Pelan Susunatur, Pandangan Sisi & Pandangan Hadapan
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52 Lampiran D. PE 11/0.4 kV Bersendirian (RMU)

D.1 PE 11/0.4 kV Bersendirian 1 Ruang Tanpa Bilik Jangka (RMU) – Pelan Tapak & Keratan Rentas
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Lampiran D. PE 11/0.4 kV Bersendirian (RMU) 53

D.2 PE 11/0.4 kV Bersendirian 1 Ruang Tanpa Bilik Jangka (RMU) – Pelan Susunatur, Pandangan Sisi & Pandangan Hadapan
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54 Lampiran D. PE 11/0.4 kV Bersendirian (RMU)

D.3 PE 11/0.4 kV Bersendirian 2 Ruang Tanpa Bilik Jangka (RMU) – Pelan Tapak & Keratan Rentas
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Lampiran D. PE 11/0.4 kV Bersendirian (RMU) 55

D.4 PE 11/0.4 kV Bersendirian 2 Ruang Tanpa Bilik Jangka (RMU) – Pelan Susunatur, Pandangan Sisi & Pandangan Hadapan
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56 Lampiran D. PE 11/0.4 kV Bersendirian (RMU)

D.5 PE 11/0.4 kV Bersendirian 1 Ruang dengan Bilik Jangka (RMU) – Pelan Tapak & Keratan Rentas
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Lampiran D. PE 11/0.4 kV Bersendirian (RMU) 57

D.6 PE 11/0.4 kV Bersendirian 1 Ruang dengan Bilik Jangka (RMU) – Pelan Susunatur, Pandangan Sisi & Pandangan Hadapan
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58 Lampiran D. PE 11/0.4 kV Bersendirian (RMU)

D.7 PE 11/0.4 kV Bersendirian 2 Ruang dengan Bilik Jangka (RMU) – Pelan Tapak & Keratan Rentas
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Lampiran D. PE 11/0.4 kV Bersendirian (RMU) 59

D.8 PE 11/0.4 kV Bersendirian 2 Ruang dengan Bilik Jangka (RMU) – Pelan Susunatur, Pandangan Sisi & Pandangan Hadapan
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LAMPIRAN E

PE 11/0.4 kV Bersambung (RMU)

E.1 PE 11/0.4 kV Bersambung 1 Ruang Tanpa Bilik Jangka (RMU) – Pelan Tapak & Keratan Rentas

E.2 PE 11/0.4 kV Bersambung 1 Ruang Tanpa Bilik Jangka (RMU) – Pelan Susunatur, Pandangan Sisi & Pandangan Hadapan

E.3 PE 11/0.4 kV Bersambung 2 Ruang Tanpa Bilik Jangka (RMU) – Pelan Tapak & Keratan Rentas

E.4 PE 11/0.4 kV Bersambung 2 Ruang Tanpa Bilik Jangka (RMU) – Pelan Susunatur, Pandangan Sisi & Pandangan Hadapan

E.5 PE 11/0.4 kV Bersambung 1 Ruang dengan Bilik Jangka (RMU) – Pelan Tapak & Keratan Rentas

E.6 PE 11/0.4 kV Bersambung 1 Ruang dengan Bilik Jangka (RMU) – Pelan Susunatur, Pandangan Sisi & Pandangan Hadapan

E.7 PE 11/0.4 kV Bersambung 2 Ruang dengan Bilik Jangka (RMU) – Pelan Tapak & Keratan Rentas

E.8 PE 11/0.4 kV Bersambung 2 Ruang dengan Bilik Jangka (RMU) – Pelan Susunatur, Pandangan Sisi & Pandangan Hadapan
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62 Lampiran E. PE 11/0.4 kV Bersambung (RMU)

E.1 PE 11/0.4 kV Bersambung 1 Ruang Tanpa Bilik Jangka (RMU) – Pelan Tapak & Keratan Rentas
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Lampiran E. PE 11/0.4 kV Bersambung (RMU) 63

E.2 PE 11/0.4 kV Bersambung 1 Ruang Tanpa Bilik Jangka (RMU) – Pelan Susunatur, Pandangan Sisi & Pandangan Hadapan
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64 Lampiran E. PE 11/0.4 kV Bersambung (RMU)

E.3 PE 11/0.4 kV Bersambung 2 Ruang Tanpa Bilik Jangka (RMU) – Pelan Tapak & Keratan Rentas 
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Lampiran E. PE 11/0.4 kV Bersambung (RMU) 65

E.4 PE 11/0.4 kV Bersambung 2 Ruang Tanpa Bilik Jangka (RMU) – Pelan Susunatur, Pandangan Sisi & Pandangan Hadapan
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66 Lampiran E. PE 11/0.4 kV Bersambung (RMU)

E.5 PE 11/0.4 kV Bersambung 1 Ruang dengan Bilik Jangka (RMU) – Pelan Tapak & Keratan Rentas
 

 

                        

2
1
00

1
5
00

1
2
00

40003000

4
5
0

1 2 3
7000

1 2 3

A

3000 4000

S/GEAR

ROOM

3
6
0

4
0
0

5
7
00

B

A

9
0
0

1
5
00

1
6
50

6
0
0

760 760

1
0
70

1
5
60

6
0
0

1
1
70

1050100 100

80

80
760400

A
TX

ROOM

7000

4
5
0

3
0
50

3
0
0

150

860 8601050

3
8
10

900 760

1
5
00

4900

B A
5700

800

8080

5
0

2
5
0

1000

C

C

150

75 75

2
1
00

1
5
00

1
2
00

40003000

4
5
0

1 2 3
7000

4
5
0

3
0
50

3
0
0

150

1010 860600
150150

B B

2
5
0

1000

9
0
0

7
6
0

600

760

1260 910

1
0
00

2400

Groove line

1
5
0

1
0
00

1500

Groove line

1
5
0

1000

1
5
00

Groove line

150

KERATAN   A - A KERATAN   B - B

KERATAN   C - C

 

© Tenaga Nasional Berhad



Lampiran E. PE 11/0.4 kV Bersambung (RMU) 67

E.6 PE 11/0.4 kV Bersambung 1 Ruang dengan Bilik Jangka (RMU) – Pelan Susunatur, Pandangan Sisi & Pandangan Hadapan
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68 Lampiran E. PE 11/0.4 kV Bersambung (RMU)

E.7 PE 11/0.4 kV Bersambung 2 Ruang dengan Bilik Jangka (RMU) – Pelan Tapak & Keratan Rentas
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Lampiran E. PE 11/0.4 kV Bersambung (RMU) 69

E.8 PE 11/0.4 kV Bersambung 2 Ruang dengan Bilik Jangka (RMU) – Pelan Susunatur, Pandangan Sisi & Pandangan Hadapan
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LAMPIRAN F

Stesen Suis Utama 11 kV

F.1 SSU 11/0.4 kV Bersendirian Tanpa Alatubah – Pelan Tapak & Keratan Rentas

F.2 SSU 11/0.4 kV Bersendirian Tanpa Alatubah – Pelan Susunatur, Pandangan Sisi & Pandangan Hadapan

F.3 SSU 11/0.4 kV Bersendirian 1 Ruang – Pelan Tapak & Keratan Rentas

F.4 SSU 11/0.4 kV Bersendirian 1 Ruang – Pelan Susunatur, Pandangan Sisi & Pandangan Hadapan

F.5 SSU 11/0.4 kV Bersendirian 2 Ruang – Pelan Tapak & Keratan Rentas

F.6 SSU 11/0.4 kV Bersendirian 2 Ruang – Pelan Susunatur, Pandangan Sisi & Pandangan Hadapan

F.7 SSU 11/0.4 kV Bersambung Tanpa Alatubah – Pelan Tapak & Keratan Rentas

F.8 SSU 11/0.4 kV Bersambung Tanpa Alatubah – Pelan Susunatur, Pandangan Sisi & Pandangan Hadapan

F.9 SSU 11/0.4 kV Bersambung 1 Ruang – Pelan Tapak & Keratan Rentas

F.10 SSU 11/0.4 kV Bersambung 1 Ruang – Pelan Susunatur, Pandangan Sisi & Pandangan Hadapan

F.11 SSU 11/0.4 kV Bersambung 2 Ruang – Pelan Tapak & Keratan Rentas

F.12 SSU 11/0.4 kV Bersambung 2 Ruang – Pelan Susunatur, Pandangan Sisi & Pandangan Hadapan
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72 Lampiran F. Stesen Suis Utama 11 kV

F.1 SSU 11/0.4 kV Bersendirian Tanpa Alatubah – Pelan Tapak & Keratan Rentas
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Lampiran F. Stesen Suis Utama 11 kV 73

F.2 SSU 11/0.4 kV Bersendirian Tanpa Alatubah – Pelan Susunatur, Pandangan Sisi & Pandangan Hadapan

DILARANG
MASUK

BAHAYA

800

2
7000

1
8600

7000

2
8600

800

1

UTAMAKAN KESELAMATAN

NO. PJK:

NO. F/L:TEL 15454

DILARANG MASUK
TANPA KEBENARAN

PENCAWANG ELEKTRIK
TMN SETIA ALAM NO.1

BAHAYA

TENAGA

NASIONAL BERHAD

(200866-W)

SCADA
RCB

16
50

EFI EFI

DSR67
8

62
8

505

SCADA
RCB

EFI EFI

20
0

90
0

150

150

350

200

27
00

16
50

AB

1000

RCB

DSR67
8

600
350

3050 3050

1000

1 nos of
20mm dia.
electrical pvc
pipe for EFI
c/w 2 pair
wire (Bell
type) inside.

90025
0 RCB

900
RCB

800

RTU40
0

B

A

1 2

B
attery

Battery

800

Battery

800

50
0

SRSRSR

W

W

E L E L

22
00

970

Bus-Section1 2 4 5 63

W

1800 200200

800

3050

800

3050

27
00

A B
6000

600

E L

W

800 10506000

8001050

ARAS LANTAI

ARAS TANAH

300mm(l) x 150mm (h) x 125mm (w)
Louvers (Batu Angin)

600

ARAS LANTAI

ARAS TANAH

350
ARAS LANTAI

ARAS JALAN

ARAS TANAH

350
ARAS LANTAI

ARAS JALAN

ARAS TANAH

60
0

PANDANGAN HADAPAN PANDANGAN  BELAKANG

PANDANGAN SISI KANAN

PANDANGAN SISI KIRI

© Tenaga Nasional Berhad



74 Lampiran F. Stesen Suis Utama 11 kV

F.3 SSU 11/0.4 kV Bersendirian 1 Ruang – Pelan Tapak & Keratan Rentas 
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Lampiran F. Stesen Suis Utama 11 kV 75

F.4 SSU 11/0.4 kV Bersendirian 1 Ruang – Pelan Susunatur, Pandangan Sisi & Pandangan Hadapan
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76 Lampiran F. Stesen Suis Utama 11 kV

F.5 SSU 11/0.4 kV Bersendirian 2 Ruang – Pelan Tapak & Keratan Rentas 
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78 Lampiran F. Stesen Suis Utama 11 kV

F.6 SSU 11/0.4 kV Bersendirian 2 Ruang – Pelan Susunatur, Pandangan Sisi & Pandangan Hadapan
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Lampiran F. Stesen Suis Utama 11 kV 79

F.7 SSU 11/0.4 kV Bersambung Tanpa Alatubah – Pelan Tapak & Keratan Rentas
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80 Lampiran F. Stesen Suis Utama 11 kV

F.8 SSU 11/0.4 kV Bersambung Tanpa Alatubah – Pelan Susunatur, Pandangan Sisi & Pandangan Hadapan
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Lampiran F. Stesen Suis Utama 11 kV 81

F.9 SSU 11/0.4 kV Bersambung 1 Ruang – Pelan Tapak & Keratan Rentas
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82 Lampiran F. Stesen Suis Utama 11 kV

F.10 SSU 11/0.4 kV Bersambung 1 Ruang – Pelan Susunatur, Pandangan Sisi & Pandangan Hadapan
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Lampiran F. Stesen Suis Utama 11 kV 83

F.11 SSU 11/0.4 kV Bersambung 2 Ruang – Pelan Tapak & Keratan Rentas

90
0

30
45

S/GEAR
ROOM 36

0
40
0

760400

76
0

60
0

16
50

50
0

90
0

15
60 14
10

760 760

60
0

16
50

14
65

90
0

15
60 14
10

230

2185

4100

760

90
0

90
0

76
0

76
0

45
0

600

1050100 100 1050100 100

80

80

21
00

12
00

15
00

21
00

12
00

15
00

825

825 825

1 2
3000

57
00

B

A
8000

B
14000

4

B

3
3000

3000

1 2

45
0

30
50

30
0

150
3000

3
8000

14000

4

760

80
0

860 8601050 860 8601050

45
0

45
0

60
0

45
0

85

80

80

1800200 200 1800 200

90
0

12
00

20
0

C

C

A A

900 760

15
00

4900

B A
5700

800

8080

50

85

100

90
0

30
0

20
0

50

12
00

100

900 450400200

50

1000 80
300

2150

5050

12
00

900 760

15
00

4900

B A
5700

800

8080 50

25
0

1000

25
0

10
00

2400

Groove line

15
0 10
00

2400

Groove line
15
0

10
00

1500

Groove line

15
0

KERATAN   A - A KERATAN   B - B

KERATAN   C - C

© Tenaga Nasional Berhad



84 Lampiran F. Stesen Suis Utama 11 kV

F.12 SSU 11/0.4 kV Bersambung 2 Ruang – Pelan Susunatur, Pandangan Sisi & Pandangan Hadapan
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LAMPIRAN G

Reka Bentuk & Keperluan Bilik Jangka

G.1 Bilik Jangka (Meter Room)

G.2 Keperluan Bilik Jangka

G.3 Pelan Elevation Pencawang Elektrik
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86 Lampiran G. Reka Bentuk & Keperluan Bilik Jangka

G.1 Bilik Jangka (Meter Room)
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Lampiran G. Reka Bentuk & Keperluan Bilik Jangka 87

G.2 Keperluan Lampu & Soket Elektrik dalam PE 1 Ruang (Bersambung)

Saiz minima bilik jangka adalah 2 m x 2 m. Bilik jangka perlu mempunyai pintu masuk yang berasingan daripada pintu bilik alatubah dan perkakasuis. Laluan ke pintu masuk tersebut tidak boleh dihalang. 
Dinding di antara bilik alatubah dengan bilik jangka berketinggian 2300 mm (7 kaki). Manakala jeriji batu angin perlu dipasang di bahagian atas dinding tersebut sehingga ke siling oleh pemaju / pengguna. 
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88 Lampiran G. Reka Bentuk & Keperluan Bilik Jangka

G.3 Pelan Elevation Pencawang Elektrik
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LAMPIRAN H

Pemasangan Metering CT dan Perentangan Kabel Servis bagi
Pengguna Voltan Rendah Pukal

H.1 Spesi�kasi dan Kriteria

Berikut adalah spesi�kasi dan kriteria bagi pemasangan alatubah arus jangka

(metering CT ) dan perentangan kabel servis bagi pengguna voltan rendah pukal:

(a) Lokasi Alatubah Arus Jangka

• Metering CT perlu dipasang di dalam Ground Mounted Metering Kiosk

(GMMK).

(b) Kabel Servis

• Kabel servis perlu direntang di dalam concrete trench. Concrete trench

perlu diisi penuh dengan pasir selepas kabel servis direntang.

• Kabel servis perlu direntang oleh TNB kepada pengguna sekiranya jarak

bilik papan suis utama (Main Switch Board (MSB)) tidak melebihi 30 m

daripada pencawang elektrik TNB.

• Kabel servis perlu direntang dan diselenggara oleh pemilik/pemaju

kepada pengguna sekiranya jarak MSB melebihi 30 m dengan

mengambil kira syarat-syarat berikut:

(i) Susutan voltan (volt drop).

(ii) Kehilangan tenaga (losses).

(iii) Perlindungan �zikal kabel PVC/PVC supaya kerosakan kabel servis

tidak mudah berlaku.

• Earthing copper tape (extended from transformer star-point

connection) perlu direntang di bawah kabel servis pada bahagian dasar

concrete trench untuk mewujudkan fault current return path bagi kabel

servis.

• GMMK perlu dibumikan kepada common earthing pencawang.

• Pemilik/pemaju perlu melakukan ujian penebatan (insulation test), ujian

keterusan (continuity test) dan ujian fasa (phasing test) sebelum tamatan

kabel dilakukan oleh TNB dan disahkan oleh Orang Kompeten. Satu

salinan laporan ujian-ujian tersebut perlu dimajukan kepada TNB.

• Saiz kabel servis yang boleh dipasang oleh pemilik/pemaju adalah

bergantung kepada beban maksima pengguna dan had mengikut jenis

kabel seperti berikut:

(i) Kabel VR 500 mmp 1 teras (single core) Aluminium, PVC/PVC.

(ii) Kabel VR 500 mmp 1 teras (single core) Copper, PVC/PVC.

(iii) Kabel VR 300 mmp 1 teras (single core) Aluminium, PVC/PVC.

(iv) Kabel VR 4 teras (four cores) Aluminium, PVC/PVC.

• Bilangan kabel servis yang boleh dipasang pada setiap fasa adalah dua.

(c) Semua lukisan Ground Mounted Metering Kiosk (GMMK) perlu mendapatkan

kelulusan Jurutera Profesional dan dimajukan kepada TNB.
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90 Lampiran H. Pemasangan Metering CT dan Perentangan Kabel Servis bagi Pengguna Voltan Rendah Pukal

H.2 Pemasangan Metering CT dalam Ground Mounted Metering Kiosk (GMMK)
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LAMPIRAN I

Reka Bentuk Piawai Papan Tanda Pencawang

I.1 Notis

Spesi�kasi notis di pencawang elektrik berdasarkan Peraturan-Peraturan Elektrik

(Peraturan 38) adalah seperti berikut:

(a) Notis "DILARANG MASUK" hendaklah diletakkan di luar tempat yang

mengandungi kelengkapan elektrik jika gangguan tanpa kebenaran pada

kelengkapan itu adalah dijangkakan dan jika gangguan sedemikian adalah

membahayakan.

(b) Notis hendaklah daripada bahan yang sesuai, bersaiz 350 mm lebar dan 240

mm tinggi dengan huruf berwarna hitam di atas latar belakang berwarna

putih. Perkataan "DILARANG MASUK" hendaklah ditulis dengan besar

ditengah-tengah, dengan tulisan berukuran 290 mm panjang dan 30mm

tinggi dan jarak hurufnya ialah 6 mm.

(c) Notis "BAHAYA" hendaklah diletakkan di tempat yang mudah dilihat

berdekatan dengan papansuis.

(d) Notis "BAHAYA" hendaklah daripada bahan yang sesuai, berukuran 240 mm

lebar dan 350 mm tinggi dengan huruf berwarna "MERAH" di atas latar

belakang berwarna putih, dan di atasnya hendaklah mempunyai tiga (3)

halilintar biasa yang setiapnya berukuran 80 mm tinggi dan 6 mm lebar pada

bahagian yang paling lebar, dan dibawahnya perkataan "BAHAYA" hendaklah

ditulis dengan huruf besar, dengan tulisan 190 mm panjang dan 28 mm tinggi

dan jaraknya ialah 6 mm.

(e) Notis-notis hendaklah mudah dibaca dan ditempatkan di tempat yang mudah

dilihat.

 

Bahagian Pembahagian | TNB 

 

 

63 Panduan Piawai Rekabentuk Pencawang Elektrik 
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Berdasar kepada Peraturan-Peraturan Elekrtik : Peraturan 38 

1. Notis " DILARANG MASUK " hendaklah diletakkan diluar tempat yang mengandungi kelengkapan elektrik jika gangguan tanpa 
kebenaran pada kelengkapan itu adalah dijangkakan dan jika gangguan sedemikian adalah membahayakan. 

2. Notis hendaklah daripada bahan yang sesuai, 350mm lebar dan 240mm tinggi dengan huruf berwarna hitam di atas latar 
belakang berwarna putih, dan perkataan " DILARANG MASUK " hendaklah di tulis dengan besar ditengah-tengah, dengan 
tulisan berukuran 290mm panjang dan 30mm tinggi dan jarak hurufnya ialah 6mm. 

3. Notis " BAHAYA " hendaklah diletakkan di tempat yang mudah dilihat berdekatan dengan papansuis 

4. Notis " BAHAYA " hendaklah daripada bahan yang sesuai, berukuran 240mm lebar dan 350mm tinggi dengan huruf berwarna 
"MERAH" di atas latar belakang berwarna putih, dan di atasnya hendaklah mempunyai tiga (3) halilintar biasa yang setiapnya 
berukuran 80mm tinggi dan 6mm lebar pada bahagian yang paling lebar, dan dibawahnya perkataan " BAHAYA "  hendaklah 
ditulis dengan huruf besar, dengan tulisan 190mm panjang dan 28mm tinggi dan jaraknya ialah 6mm. 

5. Notis-notis hendaklah mudah dibaca dan ditempatkan di tempat yang mudah dilihat. 

 
 
 

I.2 Papan Tanda Arahan Bagi Rawatan Renjatan Elektrik

Spesi�kasi papan tanda di pencawang elektrik berdasarkan Peraturan-Peraturan

Elektrik (Peraturan 39) adalah seperti berikut:

(a) Arahan dalam Bahasa Kebangsaan tentang cara bagi yang sesuai merawat

orang yang terkena renjatan elektrik hendaklah dilekatkan pada mana-mana

pepasangan, selain daripada pepasangan domestik, tempat orang biasanya

diambil kerja dan tempat elektrik dijalankan, diubah atau digunakan.

(b) Pemunya, pengurusan, pemegang lesen atau pihak berkuasa bekalan sesuatu

pepasangan, mengikut mana-mana yang berkenaan, hendaklah memastikan

bahawa mana-mana orang yang diambil kerja di tempat itu memahami dan

tahu mengenai arahan itu.
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92 Lampiran I. Reka Bentuk Piawai Papan Tanda Pencawang

I.3 Jenis Papan Tanda Piawai Pencawang
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LAMPIRAN J

Reka Bentuk Piawai Penanda Alat Pemadam Api

ALAT PEMADAM API
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W1 (mm) 500 800 1000

W2 (mm) 800 800 1000

Standard Sign

White Pictogram On Red

Background

(Flat/Perpendicular to the

wall depending on best

visual sign recognition

Floor Level

PENANDA ALAT PEMADAM API

1
7
0
0

FIRE

EXTINGUISHER

FIRE

EXTINGUISHER

PENANDA ALAT 
PEMADAM API
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LAMPIRAN K

Keperluan Lampu & Soket Elektrik untuk SSU dan PE

K.1 Keperluan Lampu & Soket Elektrik dalam PE 1 Ruang (Bersendirian)

K.2 Keperluan Lampu & Soket Elektrik dalam PE 1 Ruang (Bersambung)

K.3 Keperluan Lampu & Soket Elektrik dalam SSU 2 Ruang (Bersendirian)

K.4 Keperluan Lampu & Soket Elektrik dalam SSU 2 Ruang (Bersambung)
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96 Lampiran K. Keperluan Lampu & Soket Elektrik untuk SSU dan PE

K.1 Keperluan Lampu & Soket Elektrik dalam PE 1 Ruang (Bersendirian)

Wiring and fittings

Single phase wiring is required to be done with G.I Conduit/Heavy-duty orange electrical PVC
conduits complete with Main-switch (63A), RCD, MCB Distribution board and separate Earthing,
source of supply is from the Feeder Pillar.

a. All internal lighting to be T8 AC LED Single Tube Light bare channel c/w angle/mirror reflector.

b. All External lighting to be T8 AC LED Single Tube Light Vapor Tight Fixture c/w Photoelectric Controls
Unit (PECU) and 20A contactor.

c. All lighting to be 9ft (2.7m) above finish floor level.

d. All switches % 13A Switch/Outlet to be 5ft (1.5m) above floor level.

e. All switch to be spring reserve type.

f. Emergency lighting to be T5 LED Tube Light self contained emergency lighting luminaries c/w
Hi-temp Nickel Cadmium battery 3 hrs backup duration to Jabatan Bomba approval.

g. For Attach Building Substation an Auto Venting System (c/w thermostat controls with 20A
contactor) must be use  and to be connected with Substation Fire Fighting System.
· Single Chamber S/S - 1 nos of 400mm x 400mm (16'') Venting to be use
· Double Chamber S/S - 2 nos of 400mm x 400mm (16'') Venting to be use

h. Lighting, Portable Fire Extinguisher and Emergency Light are to be supply and install by Developer.
The number required and positioning of these fittings within the Substation are shown on drawings.

2.0kg CO2 Portable Fire Extinguisher (S/G Room)

Thermostat Controls Unit with 20A contactor for Auto venting System
(For Attach building Substation)

9.0kg ABC Portable Fire Extinguisher (Tx Room)

5A

TC 20
A

5A
PC 20

A Photoelectric Controls Unit (PECU) with 20A contactor for External Lighting

New SS Design 
Drwg_24987_17102022

1 nos of
20mm dia.
electrical pvc
pipe for EFI
c/w 2 pair
wire (Bell
type) inside.
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SYMBOL DESCRIPTIONITEM
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SR
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MAXIMUM 20W (OR LESS THAN 20 WATT) SELF BALLASTED DOUBLE CAPPED T8 LED TUBE
(FROSTED TYPE, LENGTH 1200mm) CEILING MOUNTED LUMINARE BARE CHANNEL TYPE
WITH SUSPENSION ROD (2700mm FFL HEIGHT INCLUDING ALL NECESSARY ACCESORIES)

MAXIMUM 20W (OR LESS THAN 20 WATT) SELF BALLASTED DOUBLE CAPPED T8 LED TUBE
(FROSTED TYPE, LENGTH 1200mm) WALL MOUNTED LUMINARE BARE CHANNEL TYPE
INCLUDING ALL NECESSARY ACCESORIES
MAXIMUM 11W (OR LESS THAN 11 WATT) SELF BALLASTED DOUBLE CAPPED WEATHERPROOF T8
LED TUBE (FROSTED TYPE, LENGTH 600mm) WALL MOUNTED LUMINARE ABOVE DOOR LEVEL
HEIGHT C/W PHOTOELECTRIC CONTROL UNIT (PECU), WEATHERPROOF CASING (IP65) AND 20A
SPN CONTACTOR INCLUDING ALL NECESSARY ACCESSORIES

400mm DIAMETER EXHAUST FAN C/W AUTO SHUTTER (TO BE CONNECTED WITH
CLEAN AGENT SYSTEM), THERMOSTAT CONTROL (300mm BELOW SOFFIT SLAB)

LED LIGHT SELF CONTAINED EMERGENCY LIGHTING LUMINAIRES C/W HI-TEMP
NICKEL CADMIUM BATTERY 3 HOURS BACKUP DURATION APPROVED BY BOMBA

10A SP 1 WAY SWITCH (1500mm ABOVE FINISHED FLOOR LEVEL)

1 GANG 13A 3 PIN SWITCHED SOCKET OUTLET (1500mm ABOVE FINISHED FLOOR LEVEL)

2 GANG 13A 3 PIN SWITCHED SOCKET OUTLET (1500mm ABOVE FINISHED FLOOR LEVEL)

Wiring & Fitting - PE SINGLE CHAMBER STAND ALONE

DISTRIBUTION BOARD - 26 WAY 2 ROW
- 1 x MCB 63A 2 Pole with 2 x BUS-BAR + 2 x RCCB 40A (100mA / 30mA) 2 Pole

SKIMATIK  (SLD) - LAMPU & SOKET

N

5A

DETAIL  A - PERINCIAN SKEMATIK
PHOTO ELECTRIC CONTROL UNIT

(PECU)

20A SPN
CONTACTOR

(AC-5A)
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CONTROL
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DETAIL  B - PERINCIAN SKEMATIK
THERMOSTAT CONTROL
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SEE DETAIL A
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16mm dia. x 3000mm (L) copper jacketed (minimum radial
thickness 0.25mm) steel core earth electrode c/w  precast heavy
duty concrete earth chamber & removable concrete cover etc
NOTE:
THE CONNECTION OF THE CABLE TO THE EARTH ELECTRODE
SHALL BE BY EXOTHERMIC WELDED CONNECTIONS

25mm x 3mm tinned
earthing terminal c/w
2 nos M6 bolts & nuts

1 x 16mm PVC
Green Earth Cable

EC

EC

W W
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Lampiran K. Keperluan Lampu & Soket Elektrik untuk SSU dan PE 97

K.2 Keperluan Lampu & Soket Elektrik dalam PE 1 Ruang (Bersambung)

2.0kg CO2 Portable Fire Extinguisher (S/G Room)

Thermostat Controls Unit with 20A contactor for Auto venting System
(For Attach building Substation)

9.0kg ABC Portable Fire Extinguisher (Tx Room)

Wiring and fittings

Single phase wiring is required to be done with G.I Conduit/Heavy-duty orange electrical PVC
conduits complete with Main-switch (63A), RCD, MCB Distribution board and separate Earthing,
source of supply is from the Feeder Pillar.

a. All internal lighting to be T8 AC LED Single Tube Light bare channel c/w angle/mirror reflector.

b. All External lighting to be T8 AC LED Single Tube Light Vapor Tight Fixture c/w Photoelectric Controls
Unit (PECU) and 20A contactor.

c. All lighting to be 9ft (2.7m) above finish floor level.

d. All switches % 13A Switch/Outlet to be 5ft (1.5m) above floor level.

e. All switch to be spring reserve type.

f. Emergency lighting to be T5 LED Tube Light self contained emergency lighting luminaries c/w
Hi-temp Nickel Cadmium battery 3 hrs backup duration to Jabatan Bomba approval.

g. For Attach Building Substation an Auto Venting System (c/w thermostat controls with 20A
contactor) must be use  and to be connected with Substation Fire Fighting System.
· Single Chamber S/S - 1 nos of 400mm x 400mm (16'') Venting to be use
· Double Chamber S/S - 2 nos of 400mm x 400mm (16'') Venting to be use

h. Lighting, Portable Fire Extinguisher and Emergency Light are to be supply and install by Developer.
The number required and positioning of these fittings within the Substation are shown on drawings.

5A

TC 20
A

5A

PC 20
A Photoelectric Controls Unit (PECU) with 20A contactor for External Lighting

New SS Design 
Drwg_24987_17102022

1 nos of 20mm dia.
electrical pvc pipe for
EFI c/w 2 pair wire
(Bell type) inside.

RCB
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SYMBOL DESCRIPTIONITEM

W

SR

E L

MAXIMUM 20W (OR LESS THAN 20 WATT) SELF BALLASTED DOUBLE CAPPED T8 LED TUBE
(FROSTED TYPE, LENGTH 1200mm) CEILING MOUNTED LUMINARE BARE CHANNEL TYPE
WITH SUSPENSION ROD (2700mm FFL HEIGHT INCLUDING ALL NECESSARY ACCESORIES)

MAXIMUM 20W (OR LESS THAN 20 WATT) SELF BALLASTED DOUBLE CAPPED T8 LED TUBE
(FROSTED TYPE, LENGTH 1200mm) WALL MOUNTED LUMINARE BARE CHANNEL TYPE
INCLUDING ALL NECESSARY ACCESORIES
MAXIMUM 11W (OR LESS THAN 11 WATT) SELF BALLASTED DOUBLE CAPPED WEATHERPROOF T8
LED TUBE (FROSTED TYPE, LENGTH 600mm) WALL MOUNTED LUMINARE ABOVE DOOR LEVEL
HEIGHT C/W PHOTOELECTRIC CONTROL UNIT (PECU), WEATHERPROOF CASING (IP65) AND 20A
SPN CONTACTOR INCLUDING ALL NECESSARY ACCESSORIES

400mm DIAMETER EXHAUST FAN C/W AUTO SHUTTER (TO BE CONNECTED WITH
CLEAN AGENT SYSTEM), THERMOSTAT CONTROL (300mm BELOW SOFFIT SLAB)

LED LIGHT SELF CONTAINED EMERGENCY LIGHTING LUMINAIRES C/W HI-TEMP
NICKEL CADMIUM BATTERY 3 HOURS BACKUP DURATION APPROVED BY BOMBA

10A SP 1 WAY SWITCH (1500mm ABOVE FINISHED FLOOR LEVEL)

1 GANG 13A 3 PIN SWITCHED SOCKET OUTLET (1500mm ABOVE FINISHED FLOOR LEVEL)

DISTRIBUTION BOARD - 26 WAY 2 ROW
- 1 x MCB 63A 2 Pole with 2 x BUS-BAR + 2 x RCCB 40A (100mA / 30mA) 2 Pole

2 GANG 13A 3 PIN SWITCHED SOCKET OUTLET (1500mm ABOVE FINISHED FLOOR LEVEL)

Wiring & Fitting - PE SINGLE CHAMBER ATTACHED

SKIMATIK  (SLD) - LAMPU & SOKET

N

5A

DETAIL  A - PERINCIAN SKEMATIK
PHOTO ELECTRIC CONTROL UNIT

(PECU)

20A SPN
CONTACTOR

(AC-5A)
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DETAIL  B - PERINCIAN SKEMATIK
THERMOSTAT CONTROL
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SEE DETAIL A
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SEE DETAIL B

16mm dia. x 3000mm (L) copper jacketed (minimum radial
thickness 0.25mm) steel core earth electrode c/w  precast heavy
duty concrete earth chamber & removable concrete cover etc
NOTE:
THE CONNECTION OF THE CABLE TO THE EARTH ELECTRODE
SHALL BE BY EXOTHERMIC WELDED CONNECTIONS

25mm x 3mm tinned
earthing terminal c/w
2 nos M6 bolts & nuts

1 x 16mm PVC
Green Earth Cable

EC

EC

W W
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98 Lampiran K. Keperluan Lampu & Soket Elektrik untuk SSU dan PE

K.3 Keperluan Lampu & Soket Elektrik dalam SSU 2 Ruang (Bersendirian)

1 nos of
20mm dia.
electrical pvc
pipe for EFI
c/w 2 pair
wire (Bell
type) inside.

SRSRSR

SR

SR SR

SR

E LE L E L

E L E L

Wiring and fittings

Single phase wiring is required to be done with G.I Conduit/Heavy-duty orange electrical PVC
conduits complete with Main-switch (63A), RCD, MCB Distribution board and separate Earthing,
source of supply is from the Feeder Pillar.

a. All internal lighting to be T8 AC LED Single Tube Light bare channel c/w angle/mirror reflector.

b. All External lighting to be T8 AC LED Single Tube Light Vapor Tight Fixture c/w Photoelectric Controls
Unit (PECU) and 20A contactor.

c. All lighting to be 9ft (2.7m) above finish floor level.

d. All switches % 13A Switch/Outlet to be 5ft (1.5m) above floor level.

e. All switch to be spring reserve type.

f. Emergency lighting to be T5 LED Tube Light self contained emergency lighting luminaries c/w
Hi-temp Nickel Cadmium battery 3 hrs backup duration to Jabatan Bomba approval.

g. For Attach Building Substation an Auto Venting System (c/w thermostat controls with 20A
contactor) must be use  and to be connected with Substation Fire Fighting System.
· Single Chamber S/S - 1 nos of 400mm x 400mm (16'') Venting to be use
· Double Chamber S/S - 2 nos of 400mm x 400mm (16'') Venting to be use

h. Lighting, Portable Fire Extinguisher and Emergency Light are to be supply and install by Developer.
The number required and positioning of these fittings within the Substation are shown on drawings.

Wiring & Fitting - SSU DOUBLE CHAMBER STAND ALONE

W

W W

SYMBOL DESCRIPTIONITEM

W

SR

E L

2.0kg CO2 Portable Fire Extinguisher (S/G Room)

Thermostat Controls Unit with 20A contactor for Auto venting System
(For Attach building Substation)

9.0kg ABC Portable Fire Extinguisher (Tx Room)

5A

TC 20
A

5A
PC 20

A Photoelectric Controls Unit (PECU) with 20A contactor for External Lighting

MAXIMUM 20W (OR LESS THAN 20 WATT) SELF BALLASTED DOUBLE CAPPED T8 LED TUBE
(FROSTED TYPE, LENGTH 1200mm) CEILING MOUNTED LUMINARE BARE CHANNEL TYPE
WITH SUSPENSION ROD (2700mm FFL HEIGHT INCLUDING ALL NECESSARY ACCESORIES)

MAXIMUM 20W (OR LESS THAN 20 WATT) SELF BALLASTED DOUBLE CAPPED T8 LED TUBE
(FROSTED TYPE, LENGTH 1200mm) WALL MOUNTED LUMINARE BARE CHANNEL TYPE
INCLUDING ALL NECESSARY ACCESORIES
MAXIMUM 11W (OR LESS THAN 11 WATT) SELF BALLASTED DOUBLE CAPPED WEATHERPROOF T8
LED TUBE (FROSTED TYPE, LENGTH 600mm) WALL MOUNTED LUMINARE ABOVE DOOR LEVEL
HEIGHT C/W PHOTOELECTRIC CONTROL UNIT (PECU), WEATHERPROOF CASING (IP65) AND 20A
SPN CONTACTOR INCLUDING ALL NECESSARY ACCESSORIES

400mm DIAMETER EXHAUST FAN C/W AUTO SHUTTER (TO BE CONNECTED WITH
CLEAN AGENT SYSTEM), THERMOSTAT CONTROL (300mm BELOW SOFFIT SLAB)

LED LIGHT SELF CONTAINED EMERGENCY LIGHTING LUMINAIRES C/W HI-TEMP
NICKEL CADMIUM BATTERY 3 HOURS BACKUP DURATION APPROVED BY BOMBA

10A SP 1 WAY SWITCH (1500mm ABOVE FINISHED FLOOR LEVEL)

1 GANG 13A 3 PIN SWITCHED SOCKET OUTLET (1500mm ABOVE FINISHED FLOOR LEVEL)

2 GANG 13A 3 PIN SWITCHED SOCKET OUTLET (1500mm ABOVE FINISHED FLOOR LEVEL)

New SS Design 
Drwg_24987_17102022
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DISTRIBUTION BOARD - 26 WAY 2 ROW
- 1 x MCB 63A 2 Pole with 2 x BUS-BAR + 2 x RCCB 40A (100mA / 30mA) 2 Pole

SKIMATIK  (SLD) - LAMPU & SOKET

N
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DETAIL  A - PERINCIAN SKEMATIK
PHOTO ELECTRIC CONTROL UNIT
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DETAIL  B - PERINCIAN SKEMATIK
THERMOSTAT CONTROL
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16mm dia. x 3000mm (L) copper jacketed (minimum radial
thickness 0.25mm) steel core earth electrode c/w  precast heavy
duty concrete earth chamber & removable concrete cover etc
NOTE:
THE CONNECTION OF THE CABLE TO THE EARTH ELECTRODE
SHALL BE BY EXOTHERMIC WELDED CONNECTIONS

25mm x 3mm tinned
earthing terminal c/w
2 nos M6 bolts & nuts

1 x 16mm PVC
Green Earth Cable
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W WW
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K.4 Keperluan Lampu & Soket Elektrik dalam SSU 2 Ruang (Bersambung)

2.0kg CO2 Portable Fire Extinguisher (S/G Room)

Thermostat Controls Unit with 20A contactor for Auto venting System
(For Attach building Substation)

9.0kg ABC Portable Fire Extinguisher (Tx Room)

Wiring and fittings

Single phase wiring is required to be done with G.I Conduit/Heavy-duty orange electrical PVC
conduits complete with Main-switch (63A), RCD, MCB Distribution board and separate Earthing,
source of supply is from the Feeder Pillar.

a. All internal lighting to be T8 AC LED Single Tube Light bare channel c/w angle/mirror reflector.

b. All External lighting to be T8 AC LED Single Tube Light Vapor Tight Fixture c/w Photoelectric Controls
Unit (PECU) and 20A contactor.

c. All lighting to be 9ft (2.7m) above finish floor level.

d. All switches % 13A Switch/Outlet to be 5ft (1.5m) above floor level.

e. All switch to be spring reserve type.

f. Emergency lighting to be T5 LED Tube Light self contained emergency lighting luminaries c/w
Hi-temp Nickel Cadmium battery 3 hrs backup duration to Jabatan Bomba approval.

g. For Attach Building Substation an Auto Venting System (c/w thermostat controls with 20A
contactor) must be use  and to be connected with Substation Fire Fighting System.
· Single Chamber S/S - 1 nos of 400mm x 400mm (16'') Venting to be use
· Double Chamber S/S - 2 nos of 400mm x 400mm (16'') Venting to be use

h. Lighting, Portable Fire Extinguisher and Emergency Light are to be supply and install by Developer.
The number required and positioning of these fittings within the Substation are shown on drawings.

Wiring & Fitting - SSU DOUBLE CHAMBER ATTACHED

5A

TC 20
A

5A

PC 20
A Photoelectric Controls Unit (PECU) with 20A contactor for External Lighting

1 nos of
20mm dia.
electrical pvc
pipe for EFI
c/w 2 pair
wire (Bell
type) inside.

RCB

RTU

E L E L

E L E L

New SS Design 
Drwg_24987_17102022
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MAXIMUM 20W (OR LESS THAN 20 WATT) SELF BALLASTED DOUBLE CAPPED T8 LED TUBE
(FROSTED TYPE, LENGTH 1200mm) CEILING MOUNTED LUMINARE BARE CHANNEL TYPE
WITH SUSPENSION ROD (2700mm FFL HEIGHT INCLUDING ALL NECESSARY ACCESORIES)

MAXIMUM 20W (OR LESS THAN 20 WATT) SELF BALLASTED DOUBLE CAPPED T8 LED TUBE
(FROSTED TYPE, LENGTH 1200mm) WALL MOUNTED LUMINARE BARE CHANNEL TYPE
INCLUDING ALL NECESSARY ACCESORIES
MAXIMUM 11W (OR LESS THAN 11 WATT) SELF BALLASTED DOUBLE CAPPED WEATHERPROOF T8
LED TUBE (FROSTED TYPE, LENGTH 600mm) WALL MOUNTED LUMINARE ABOVE DOOR LEVEL
HEIGHT C/W PHOTOELECTRIC CONTROL UNIT (PECU), WEATHERPROOF CASING (IP65) AND 20A
SPN CONTACTOR INCLUDING ALL NECESSARY ACCESSORIES

400mm DIAMETER EXHAUST FAN C/W AUTO SHUTTER (TO BE CONNECTED WITH
CLEAN AGENT SYSTEM), THERMOSTAT CONTROL (300mm BELOW SOFFIT SLAB)

LED LIGHT SELF CONTAINED EMERGENCY LIGHTING LUMINAIRES C/W HI-TEMP
NICKEL CADMIUM BATTERY 3 HOURS BACKUP DURATION APPROVED BY BOMBA

10A SP 1 WAY SWITCH (1500mm ABOVE FINISHED FLOOR LEVEL)

1 GANG 13A 3 PIN SWITCHED SOCKET OUTLET (1500mm ABOVE FINISHED FLOOR LEVEL)

2 GANG 13A 3 PIN SWITCHED SOCKET OUTLET (1500mm ABOVE FINISHED FLOOR LEVEL)

DISTRIBUTION BOARD - 26 WAY 2 ROW
- 1 x MCB 63A 2 Pole with 2 x BUS-BAR + 2 x RCCB 40A (100mA / 30mA) 2 Pole

SKIMATIK  (SLD) - LAMPU & SOKET

N

5A

DETAIL  A - PERINCIAN SKEMATIK
PHOTO ELECTRIC CONTROL UNIT

(PECU)

20A SPN
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DETAIL  B - PERINCIAN SKEMATIK
THERMOSTAT CONTROL
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SEE DETAIL B

16mm dia. x 3000mm (L) copper jacketed (minimum radial
thickness 0.25mm) steel core earth electrode c/w  precast heavy
duty concrete earth chamber & removable concrete cover etc
NOTE:
THE CONNECTION OF THE CABLE TO THE EARTH ELECTRODE
SHALL BE BY EXOTHERMIC WELDED CONNECTIONS

25mm x 3mm tinned
earthing terminal c/w
2 nos M6 bolts & nuts

1 x 16mm PVC
Green Earth Cable
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W W W
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LAMPIRAN L

Butiran Pepasangan Perlindungan Kilat & Pembumian

L.1 Butiran Asas Pepasangan Perlindungan Kilat (Lightning )

L.2 Butiran Asas Pepasangan Pembumian (Earthing ) Bagi PE & SSU 11 kV

L.3 Butiran Asas Pepasangan Pembumian (Earthing ) Bagi PPU 33 kV – Site Plan

L.4 Butiran Asas Pepasangan Pembumian (Earthing ) Bagi PPU 33 kV Bersambung

L.5 Butiran Asas Pepasangan Pembumian (Earthing ) Bagi PPU 33 kV Bersendirian

L.6 Butiran Asas Pepasangan Pembumian (Earthing ) Bagi SSU 33 kV Bersendirian – Site Plan

L.7 Butiran Asas Pepasangan Pembumian (Earthing ) Bagi SSU 33 kV Bersendirian

L.8 Butiran Asas Pepasangan Pembumian (Earthing ) Bagi SSU 33 kV Bersambung
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102 Lampiran L. Butiran Pepasangan Perlindungan Kilat & Pembumian

L.1 Butiran Asas Pepasangan Perlindungan Kilat (Lightning )

BAHAYA

DILARANG
MASUK

PANDANGAN BELAKANG

FEEDER PILLAR

DETAIL 'G1'

DETAIL 'F1'

FLAT SADDLE MOUNTING TYPE AIR TERMINAL

DETAIL J

SEE DETAIL 'G1'

DETAIL  'H'

DETAIL 'G'

25
00

25
00

SEE DETAIL `F1'

NOTA:
SISTEM PERLINDUNGAN KILAT PERLU
DISAMBUNG KEPADA ELEKTROD
PEMBUMIAN PENCAWANG SEDIADA
(COMMON EARTH)

PANDANGAN SISI KIRI

PERINCIAN SISTEM PERLINDUNGAN KILAT

See Detail H

See Detail G

SEE DETAIL `F1'

SEE DETAIL `F1'SEE DETAIL `F1'
SEE DETAIL `J '

SEE DETAIL `J '

16mm dia. x 3000mm (L) copper jacketed (minimum
radial thickness 0.25mm) steel core earth electrode c/w
precast heavy duty concrete earth chamber &
removable concrete cover etc

NOTE:
THE CONNECTION OF THE COPPER TAPE TO THE EARTH
SHALL BE BY EXOTHERMIC WELDED CONNECTIONS

1000
350

20mm/30mm drop

BACK

FRONT

Opening for rain water discharge

9200

75
50
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Lampiran L. Butiran Pepasangan Perlindungan Kilat & Pembumian 103

L.2 Butiran Asas Pepasangan Pembumian (Earthing ) Bagi PE & SSU 11 kV

Refer Detail B

16mm dia. x 3000mm (L) copper jacketed
(minimum radial thickness 0.25mm) steel
core earth electrode c/w  precast heavy
duty concrete earth chamber &
removable concrete cover etc

NOTE:
THE CONNECTION OF THE COPPER TAPE
TO THE EARTH ''ELECTRODE'' SHALL BE BY
EXOTHERMIC WELDED CONNECTIONS.

REFER DETAIL 'A2'

TYPICAL DETAIL OF EARTH
CHAMBER

FOR ELECTRICAL EARTHING
(NOT TO SCALE)

EARTH CHAMBER

EARTH
ELECTRODE

COPPER
TAPE

EXOTHERMIC
WELDING

Earth Inspection Chamber

Earth Point / Busbar - Trench
DETAIL 'A'

DETAIL 'B'

DETAIL 'C'

DETAIL 'A2'

See Detail C & D

See Detail
A1&A2

See Detail B

EP 4EP 5

EP 2 EP 1

EP 3

EP 6

EP 7

1 nos of 20mm dia.
electrical pvc pipe for
EFI c/w 2 pair wire
(Bell type) inside.

PERINCIAN SISTEM PEMBUMIAN

W

W

SR

E L

SR

E L

SR

E L

SR

W

DETAILS OF COPPER TAPE RUNS ALONG
THE BRICK WALL / TRENCHERS

DETAIL 'D'

WW
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L.3 Butiran Asas Pepasangan Pembumian (Earthing ) Bagi PPU 33 kV – Site Plan

TENAGA
NASIONAL BERHAD
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L.4 Butiran Asas Pepasangan Pembumian (Earthing ) Bagi PPU 33 kV Bersambung
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L.5 Butiran Asas Pepasangan Pembumian (Earthing ) Bagi PPU 33 kV Bersendirian
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L.6 Butiran Asas Pepasangan Pembumian (Earthing ) Bagi SSU 33 kV Bersendirian – Site Plan
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FIRE DETECTION / ACTIVE SYSTEM
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PREMIX
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6000MM (W) X 2400MM (H)

DOUBLE LEAF SWING GATE

HOT DIPPED GALVANISED IRON

ANTICLIMB, ANTICUT

MESH 75MM X 12.5MM X 4MM DIA.

C/W CROSS BAR SUPPORT

WITH MIN. 4 NOS HEAVY DUTY ROLLERS

6000MM (W) X 3000MM

(H)  INTERLOCKING

PAVEMENT

24 NOS OF DUCTING PVC CLASS B/HDPE PN10/HDPE

CORRUGATED DOUBLE WALL 150 MM DIAMETER AND

EXTENDED 1000 MM BEYOND PERIMETER FENCING  C/W

WATER TIGHT ENDCAP BOTH END

(OUT GOING CABLE -- 33KV)

KERB
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L.7 Butiran Asas Pepasangan Pembumian (Earthing ) Bagi SSU 33 kV Bersendirian
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L.8 Butiran Asas Pepasangan Pembumian (Earthing ) Bagi SSU 33 kV Bersambung

GROUND FLOOR PLAN

FIRST FLOOR PLAN

NOTE:

D1

FD1

D1

3
0

0
0

RS1

SWITCHGEAR ROOM

CONTROL ROOM

D
1

D
1

D
1

D
1

D
1

BATTERY ROOM

METER

ROOM

TOILET
STORE

L
O

A
D

I
N

G
 
B

A
Y

W2

D1

D1

B1
GP

B1
GP

B1
EP

W2

W2

V3

EF

V3EFV3EF

C
O

2

ft

sink

m
i
r
r

C
O

2

CO2 CO2

C
O

2

C
O

2
C

O
2

W2

W2

W2W2W2

RAMP

W2 W2W2V1 W2W2V1 V1

V1 W2W2W2V1 V1 V1V1 V1 V1

W2W2V1V1

D2 D2

W2V1

CABLE CELLAR

A
B

C
A

B
C

A
B

C
A

B
C

RAMP TO

CONSUMER

© Tenaga Nasional Berhad



110



LAMPIRAN M

Pelan Elevation Pencawang Elektrik

M.1 Pelan Elevation Pencawang Elektrik - Pandangan Sisi, Hadapan & Belakang

M.2 Pelan Elevation Pencawang Elektrik - Bumbung PE – Free Flow

M.3 Pelan Sempadan Tapak PE - Pandangan Sisi, Hadapan & Belakang

M.4 Pelan Sempadan Tapak PE Jenis Padat - Kerb, Bollard & Cover Slab

M.5 Pelan Sempadan Tapak PE - Kerb & Bollard
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M.1 Pelan Elevation Pencawang Elektrik - Pandangan Sisi, Hadapan & Belakang

BAHAYA

DILARANG
MASUK

DILARANG
MASUK

BAHAYA

PANDANGAN BELAKANG

BAHAYA

DILARANG
MASUK

RC Roof to Engr's Details
- Roof RC Slab (min. Gred 30) must be min 150mm thickness with 1/80

fall to the rain water outlet (gutter)
- Water proofing membrane with 5 years warranty certificate. (by OM)

1500mm (w) x 3000mm (h) -
Composite-Fibre Reinforced Plastic
(with louvered) c/w stainless steel mesh
netting mounted on stainless steel frame
fixed on the inside of the door.

Louvers (Batu Angin)
300mm(l) x 150mm(h) x 125mm(w)
c/w stainless steel mesh netting
mounted on stainless steel frame
fixed on the outside of the door.

27
00

90
0

150

150

PANDANGAN SISI KIRI

PANDANGAN SISI KANAN

Loding Bay

PANDANGAN HADAPAN

230mm Thick Wall
c/w Plastering on both sides

2400mm (w) x 3000mm (h) -
Composite-Fibre Reinforced Plastic
(with louvered) c/w stainless steel mesh
netting mounted on stainless steel frame
fixed on the inside of the door.

230mm Thick Wall
c/w Plastering on both sides

Loding Bay

350600

200

1000

UTAMAKAN KESELAMATAN

NO. PJK:

NO. F/L:TEL 15454

DILARANG MASUK
TANPA KEBENARAN

PENCAWANG ELEKTRIK
TMN SETIA ALAM NO.1

BAHAYA

TENAGA

NASIONAL BERHAD

(200866-W)

230mm Thick Wall
c/w Plastering on both sides

20
0

350

1000

350

350350

27
00

90
0

150

150

Louvers (Batu Angin)
300mm(l) x 150mm(h) x 125mm(w)
c/w stainless steel mesh netting
mounted on stainless steel frame
fixed on the outside of the door.

230mm Thick Wall
c/w Plastering on both sides

600

20
0

350

1000

1500mm (w) x 3000mm (h) -
Composite-Fibre Reinforced Plastic
(with louvered) c/w stainless steel mesh
netting mounted on stainless steel frame
fixed on the inside of the door.
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M.2 Pelan Elevation Pencawang Elektrik - Bumbung PE – Free Flow
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(Gred 30) with 1/80 fall to the
rain water outlet (gutter) to
Engr's Details

2 layer Water Proofing &
30mm Cement Mortar Topping

20mm/30mm drop

Roof
- Roof RC Slab (gred 30) must be min 150mm thickness with

1/80 fall to the rain water outlet (gutter) to Engr's Details
- 2 layer Water proofing (with 5 years warranty certificate by

OM) & 30mm Cement Mortar Topping.

5700800

B A
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20mm/30mm drop
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M.3 Pelan Sempadan Tapak PE - Pandangan Sisi, Hadapan & Belakang
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M.4 Pelan Sempadan Tapak PE Jenis Padat - Kerb, Bollard & Cover Slab

COVER SLAB

TYPE

A

SLAB SCHEDULE - STANDARD

SLAB SIZE (l x b)

1100mm x 150mm

THICKNESS (d)
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M.5 Pelan Sempadan Tapak PE - Kerb & Bollard
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LAMPIRAN N

Peparit Kabel Elektrikal untuk Kabel HV (11 kV) dan LV

N.1 Peparit Kabel Elektrikal untuk Kabel HV (11 kV)

N.2 Peparit Kabel Elektrikal untuk Kabel HV (11 kV) - Main Road

N.3 Peparit Kabel Elektrikal untuk Kabel LV

N.4 Peparit Kabel Elektrikal untuk Kabel LV - Main Road

N.5 Peparit Kabel Elektrikal untuk Kabel LV (Attached Building ) (FP)

N.6 Peparit Kabel Elektrikal untuk Kabel LV (Stand-alone Building ) (FP)

N.7 Peparit Kabel Elektrikal untuk Kabel HV, LV dan LV (FP) - Slab

N.8 Contoh Slab Peparit Kabel dengan Angle Iron Frame
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N.1 Peparit Kabel Elektrikal untuk Kabel HV (11 kV)
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N.2 Peparit Kabel Elektrikal untuk Kabel HV (11 kV) - Main Road
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N.3 Peparit Kabel Elektrikal untuk Kabel LV
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N.4 Peparit Kabel Elektrikal untuk Kabel LV - Main Road
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122 Lampiran N. Peparit Kabel Elektrikal untuk Kabel HV (11 kV) dan LV

N.5 Peparit Kabel Elektrikal untuk Kabel LV (Attached Building ) (FP)
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N.6 Peparit Kabel Elektrikal untuk Kabel LV (Stand-alone Building ) (FP)
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124 Lampiran N. Peparit Kabel Elektrikal untuk Kabel HV (11 kV) dan LV

N.7 Peparit Kabel Elektrikal untuk Kabel HV, LV dan LV (FP) - Slab
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N.8 Contoh Slab Peparit Kabel dengan Angle Iron Frame
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LAMPIRAN O

Pencawang Pembahagian Utama 33/11 kV

O.1 PPU 33/11 kV Bersendirian - Ground Floor Plan, Transformer Bay, Cap Bay, Ner Bay & Local Tx

O.2 PPU 33/11 kV Bersendirian - First Floor Plan, Switchgear Room, Control Room & Battery Room

O.3 PPU 33/11 kV Bersendirian - Roof Floor

O.4 PPU 33/11 kV Bersendirian - Door Schedule, Section A-A

O.5 PPU 33/11 kV Bersendirian - Front & Rear View

O.6 PPU 33/11 kV Bersendirian - Left & Right View

O.7 PPU 33/11 kV Bersendirian - Signage 1

O.8 PPU 33/11 kV Bersendirian - Signage 2

O.9 PPU 33/11 kV Bersambung - Ground Floor Plan, Transformer Bay, Cap Bay, Ner Bay & Local Tx

O.10 PPU 33/11 kV Bersambung - First Floor Plan, Switchgear Room, Control Room & Battery Room

O.11 PPU 33/11 kV Bersambung - Doors & Windows Schedule Section A-A

O.12 PPU 33/11 kV Bersambung - Front & Rear View

O.13 PPU 33/11 kV Bersambung - Ground Floor Plan, Transformer Bay, Cap Bay, Ner Bay & Local Tx Signages

O.14 PPU 33/11 kV Bersambung - First Floor Plan, Switchgear Room, Control Room & Battery Room Signages
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128 Lampiran O. Pencawang Pembahagian Utama 33/11 kV

O.1 PPU 33/11 kV Bersendirian - Ground Floor Plan, Transformer Bay, Cap Bay, Ner Bay & Local Tx
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LEGEND :
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FLOOR CONSTRUCTION

- 100MM THK. MASS CONC FLOOR SLAB.

- 150MM THK. HARDCORE.

- 150MM THK 30 - 50MM DIA. STONE
CHIPPING

150MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES

OFF-FORM SKIM COAT WITH 1 LAYER OF SEALER AND MIN. 2 LAYER
OF EMULSION / WHEATHERBOND PAINT ( WHERE APPLICABLE )

SC

- 25MM THK. LEAN CONCRETE.

- 100MM THK COMPACTED HARDCORE
AT COMPACTED EARTHFILL.

CT PC
FFL+ 0.050
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WALL

CEMENT RENDER

CERAMIC TILES

CR

CT

3MM THK. GRADE 'A' SKIM COATING SYSTEM WITH 2 COATS OF
WEATHER SHIELD PAINT ON THE EXTERNAL

FULL HIGH CERAMIC WALL TILES COMPLETE  WITH UPVC TILE-TRIM ON
THE INTERNAL.

HEAVYDUTY - ANTI ACID FLOOR TILESHD

HD 2100MM HIGH ALL ROUND HEAVY DUTY ANTI ACID WALL TILES WITH ABOVE
2100MM HIGH PAINT WITH WHITE EMULSION ICI PAINT OR EQUIVALENT

ITEM LOCATION PAINT TYPE COLOR CODE UNDERCOAT PRIMER

EXTERNAL WALLS1. WEATHER
SHIELD
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TENAGA RED
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ALKALI RESISTING WALL

SEALER

V2
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600mm x 2400mm HIGH LEVEL ALUMN. FRAME OBSCURED GLASS TOP HUNG
WINDOW TO MANUFR'S DETAIL

D1

D2

D3

FD1

RS1

FD2

FD3

1100MM x 2400MM REMOVABLE FENCING AND GATE TO DETAILS (ANTI-CLIMB)

900MM X 2100MM SINGLE LEAF MILD STEEL  DOOR TO MANUF'S DETAIL
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TO BE DICHARGED TO NEAREST DRAIN

CR2SC

B1

PP

V2

V2 V2

W3

D3
drop 50mm

27
00

CRSC

FFL+ 0.150

V2

CABLE TRENCH  900 x 900 mm (D)
TO COVER WITH  6mm THK. REINFORCED
CHEQUERED PLATE C/W LIFTING HOOK.

1

90
0

75007500

900

incoming  33KV

E1E1

OPENING
300-600mm

OPENING
300-600mm

OPENING
300-600mm

OPENING
300-600mm

OPENING
300-600mm

900

F F

E E

35
00

35
00

35
00

50
00

30
00

30
00

60
00

12
00

0

18
00

0

GT1

GT2

GT2

V2
V2

30
00

50015
00

35
00

900 900 900

900 900

900900 900

90
0

90
0

90
0

90
0

900
4000  x 2000

CAP
5 TONNE

600

600

REMOVABLE FENCING & GATE
TO DETAILS. (GT2)

400

400

GT1

150mm THK. 25-38mm dia.
STONE CHIPPING

150mm THK. 25-38mm dia.
STONE CHIPPING

TO COVER WITH 6mm  REINFORCED
CHEQUER PLATE AND ALLOW 600 mm
GAP ON TOP OF RAMP FOR CABLE

600

RAMP

RAMP23
00

23
00

TO COVER WITH 6mm  REINFORCED
CHEQUER PLATE AND ALLOW 600 mm
GAP ON TOP OF RAMP FOR CABLE

TOILET
1. FLOOR - FLOOR TILES
2. WALL FINISHES - CERAMIC TILES FULL HEIGHT
3. DOOR - MILD STEEL DOOR  900x2100 (H)
4. WASH HAND BASIN
5. MIRROR - 18"x18" C/W ALUMINIUM FRAMEFT

m
irr

or

sink

out going
11kv

RC STAIRCASE
WITH ANTI-SLIP C/W ANTI-SLIP NOSING TILES.

900

D3

GT2

900

900

TR
X

-2
42

00
X

20
00

60
 T

O
N

N
E

2500MM (HEIGHT) REMOVABLE FENCING HOT DIPPED GALVANISED IRON FRAME
WITH HOT DIPPED GALVANISED ANTI CLIMB, ANTICUT MESH SIZE 12.5 X75 X 4
MM D

1

150mm Ø UPVC RWDP(EXPOSED)

D3

CABLE TRENCH  600 x 900 mm (D)
TO COVER WITH  6mm THK. REINFORCED
CHEQUERED PLATE C/W LIFTING HOOK.

A
B

C
9K

G
A

B
C

9K
G

TO PROVIDE SECURITY SYSTEM (CCTV) AS PER TNB SPEC

LV METER KIOSK/PANEL

LV METER KIOSK/PANEL

1066,97

FIRE DETECTION / ACTIVE SYSTEM
(SUBJECT TO BOMBA APPROVAL)

EF

W3 ALUMINIUM LOUVERS  C/W ANTI-VERMIN NETTING (BOTH SIDES)

1100mm HIGH 50mm dia.
STAINLESS STEEL HANDRAIL
DETAIL.

225 mm THK. CLAY
BRICKWALL WITH
20 mm THK. CEMENT
PLASTER
ON BOTHSIDES.

GENERAL NOTES:
1) THIS LAYOUT DRAWING SHALL BE USED AS A PRELIMINARY DESIGN GUIDELINE ONLY.

CONSULTANT SHALL ACQUIRE FINAL APPROVAL FROM TNB PRIOR TO SUBSTATION
CONSTRUCTION STAGE.

2)  FIRE FIGHTING NOZZLE, SMOKE & HEAT DETECTOR SHALL BE INSTALLED AT CLEAR AREA
AND AWAY FROM SLOT OPENING.

3) MINIMUM CLEAR HEIGHT FOR CABLE CELLAR - 2400MM

D2 K

drop 50mm

D2

A
B

C
9K

G
A

B
C

9K
G

A
B

C
9K

G
A

B
C

9K
G

ABC
9KG

ABC
9KG

ABC
9KG

A
B

C
9K

G
A

B
C

9K
G

CTSC

B1
CT2

To provide sump &
discharge pipe/
submersible pump

18 NOS OF DUCTING PVC CLASS B/HDPE PN10/HDPE
CORRUGATED DOUBLE WALL 200MM DIAMETER
TO CONNECT WITH SIX (6) NOS OF CABLE JOINT PIT
AND EXTENDED 1000 MM BEYOND PERIMETER FENCING
C/W WATER TIGHT ENDCAP BOTH END
(OUT GOING CABLE -- 11KV)
NOTE: PRECAST MASTER JOINT PIT REFER DETAIL
DWG

12 NOS OF DUCTING PVC CLASS B/HDPE PN10/HDPE
CORRUGATED DOUBLE WALL 150 MM DIAMETER
4 NOS OF DUCTING PVC CLASS B/HDPE PN10/HDPE
CORRUGATED DOUBLE WALL 100 MM DIAMETER
TO CONNECT WITH TWO (2) NOS OF CABLE JOINT PIT
AND EXTENDED 1000 MM BEYOND PERIMETER FENCING
C/W WATER TIGHT ENDCAP BOTH END
(OUT GOING CABLE -- 33KV)
NOTE: PRECAST MASTER JOINT PIT REFER DETAIL
DWG
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O.2 PPU 33/11 kV Bersendirian - First Floor Plan, Switchgear Room, Control Room & Battery Room

DNDN

DN

9

9

8

8

7

7

6

6

5

5

43

3

2

2

D1

C C

B B

A A

G G

D D

I

H

FD2

33/11 kV SWITCH ROOM
16000

CONTROL ROOM

1st  FLOOR LAYOUT

void

VOID

225 mm THK. CLAY BRICKWALL WITH
20 mm THK. CEMENT PLASTER
ON BOTHSIDES.

LO
A

D
IN

G
 B

A
Y

225 mm THK. CLAY BRICKWALL WITH
20 mm THK. CEMENT PLASTER
ON BOTHSIDES.
(4800 mm HEIGHT)

225 mm THK. CLAY BRICKWALL WITH
20 mm THK. CEMENT PLASTER
ON BOTHSIDES.

W2W2

W2

FD3

600
15600

BATTERY
ROOM

15
00

1200

WATER TANK 150 Gallon

50
00

W2

K

K

K

C
O

²
C

O
²

C
O

²
C

O
²

C
O

²
CO²

B1
EP

B1
EP

B1
EP10

00

W3

CR2SC

CR2SC

HDSC

CR-

1200mm WIDE SWITCH GEAR  (11kv)
SLOT C/W 500mm CANTILEVERED
HACKABLE SLAB ON BOTH SIDES
TO BE COVERED WITH 6mm THK. STEEL
CHEQUERED PLATE C/W LIFTING HOOK.

1200mm WIDE SWITCH GEAR   (33kv)
SLOT C/W 500mm CANTILEVERED
HACKABLE SLAB ON BOTH SIDES
TO BE COVERED WITH 6mm THK. STEEL
CHEQUERED PLATE C/W LIFTING HOOK.

drop 50mm

W2

1100mm HIGH 50mm dia.
STAINLESS STEEL HANDRAIL
DETAIL.

600mm WIDE CONTROL PANEL SLOT
TO BE COVERED WITH 6mm THK. STEEL
CHEQUERED PLATE C/W LIFTING HOOK.

1

1

1500 3750 3750 1500 4500

W2W2

FD2

90
00

60
00

E1

dr
op

 50
mm

12
00

W2

W1 30
00

RS1

12
00

F F

E E

30
00

35
00

30
00

95
00

7500 7500 6000

1500 3000 3000

35
00

35
00

600

FD1

1738

1737
3000

1138

11000

10
00

13000

30
00

30
00

1500 3750 5250 4500 1500 3000 3000

30
00

30
00

35
00

35
00

15
00

35
00

30
00

30
00

35
00

1000

1000

50
0

15
00

EF

EF ft
sinkm

irr

B1
HD

200 500

Slot opening 200x500
covered 6mm thk. reinforced
chequered plate c/w lifting hooks

RC STAIRCASE
RISER   : 165 mm
TREAD  : 285 mm
WITH ANTI-SLIP C/W ANTI-SLIP NOSING TILES.

1000

18000

60
00

12
00

0

15
00

18000

VOID
FIRE  FIGHTING SYSTEM

FIRE  FIGHTING SYSTEM

AIR CONDITIONING SYSTEM & LINK
TO FIRE FIGHTING SYSTEM

AIR CONDITIONING SYSTEM & LINK
TO FIRE FIGHTING SYSTEM

CEILING FINISHESFINISH FLOOR LEVEL

AREA

FLOOR FINISH SPACE CODE

LEGEND :

FLOOR FINISHES

CEILING FINISHES
3.2MM THK x 600MM x 1200MM CEMENT BOARD CEILING PANEL ON
RIGID H.W TIMBER FRAMEAF

WALL CONSTRUCTION

B

WALL FINISHES

WP

CT2

DOOR

WINDOW

FLOOR CONSTRUCTION

- 100MM THK. MASS CONC FLOOR SLAB.

- 150MM THK. HARDCORE.

- 150MM THK 30 - 50MM DIA. STONE
CHIPPING

150MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES

OFF-FORM SKIM COAT WITH 1 LAYER OF SEALER AND MIN. 2 LAYER
OF EMULSION / WHEATHERBOND PAINT ( WHERE APPLICABLE )

SC

- 25MM THK. LEAN CONCRETE.

- 100MM THK COMPACTED HARDCORE
AT COMPACTED EARTHFILL.

CT PC
FFL+ 0.050

WALL FINISHES

WALL

CEMENT RENDER

CERAMIC TILES

CR

CT

3MM THK. GRADE 'A' SKIM COATING SYSTEM WITH 2 COATS OF
WEATHER SHIELD PAINT ON THE EXTERNAL

FULL HIGH CERAMIC WALL TILES COMPLETE  WITH UPVC TILE-TRIM ON
THE INTERNAL.

HEAVYDUTY - ANTI ACID FLOOR TILESHD

HD 2100MM HIGH ALL ROUND HEAVY DUTY ANTI ACID WALL TILES WITH ABOVE
2100MM HIGH PAINT WITH WHITE EMULSION ICI PAINT OR EQUIVALENT

ITEM LOCATION PAINT TYPE COLOR CODE UNDERCOAT PRIMER

EXTERNAL WALLS1. WEATHER
SHIELD

RIM GREY ALKALI RESISTING WALL
TENAGA RED
TENAGA BLUE

SEALER

DOORS & WINDOWS2. RIM GREY
GLOSS PAINT

TENAGA BLUE
TENAGA RED UNDERCOATALL METAL & TIMBER

SURFACES

& CEILING
INTERNAL WALLS3. WHITEEMULSION

ALKALI RESISTING WALL

SEALER

V2

2500MM (HEIGHT) REMOVABLE FENCING HOT DIPPED GALVANISED IRON FRAME
WITH HOT DIPPED GALVANISED ANTI CLIMB, ANTICUT MESH SIZE 12.5 X75 X 4
MM D

600mm x 1200mm HIGH LEVEL ALUMN. FRAME OBSCURED GLASS TOP HUNG
WINDOW TO MANUFR'S DETAIL

600mm x 2400mm HIGH LEVEL ALUMN. FRAME OBSCURED GLASS TOP HUNG
WINDOW TO MANUFR'S DETAIL

D1

D2

D3

FD1

RS1

FD2

FD3

1100MM x 2400MM REMOVABLE FENCING AND GATE TO DETAILS (ANTI-CLIMB)

900MM X 2100MM SINGLE LEAF MILD STEEL  DOOR TO MANUF'S DETAIL

2000MM x 2700MM DOUBLE LEAF 2HR. FIRE RATED DOOR C/W RUBBER 
SKIRTING AND DOOR CLOSER TO BOMBA APPROVAL TO MANUF'S DETAIL

3000MM x 3500MM MS ROLLER SHUTTER TO MANUF'S DETAIL TO BE LINKED
TO THE FIRE FIGHTING SYSTEM WITH CLOSING TIME LESS THAN 30 SECONDS

1800MM X 2100MM DOUBLE LEAF SOLID MILD STEEL DOOR C/W
RUBBER    SKIRTING TO MANUFCT'S (CABLE ROOM)

1000MM x 2100MM 2HR. FIRE RATED SINGLE LEAF DOOR TO BOMBA APPROVAL 
TO MANUF'S DETAIL / MILD STEEL DOOR TO MANUF’S DETAIL

1000MM X 2100MM 2HR. FIRE RATED SINGLE LEAF DOOR C/W RUBBER SKIRTING
AND DOOR CLOSER TO BOMBA APPROVAL TO MANUF'S DETAIL

ITEM DESCRIPTION

1800MM X 600MM 225MM THK. P.C VENT BLOCK WITH ANTI-VERMIN ALUM.
WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY
3000MM X 600MM 225MM THK. P.C VENT BLOCK WITH ANTI-VERMIN
ALUM.   WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY

GT1

POWER FLOAT, FLOOR HARDENER C/W GREEN EPOXY FLOOR FINISHESCR1

POWER FLOAT, FLOOR HARDENER WITH 10kN/M DESIGN LOAD  C/W GREEN
EPOXY FLOOR FINISHES

CR2

EP 2100MM HIGH WALL PAINT WITH TNB GREY GLOSS ICI PAINT OR EQUI. ABOVE
2100MM HIGH LEVEL PAINT WITH WHITE EMULSION ICI PAINT OR EQUIVALENT

PP CEMENT PLASTER AT FULL HEIGHT ALL ROUND C/W WHITE EMULSION
PAINT ICI OR EQUIVALENT

B1 230MM THK. BRICKWALL (WELL BURN CLAY BRICK ) WITH CEMT PLASTER ON
BOTHSIDES

VENTILATION BLOCK  SCHEDULE

COLOUR SCHEME FOR SUBSTATION BUILDING

5.22m2

B1
EP

W1

W2

V1

GT2 2500MM (HEIGHT) REMOVABLE FENCING HOT DIPPED GALVANISED IRON FRAME
WITH HOT DIPPED GALVANISED ANTI CLIMB, ANTICUT MESH SIZE 12.5 X75 X 4
MM D

TO PROVIDE SECURITY SYSTEM (CCTV) AS PER TNB SPEC

FD2

FD2

W2

W3 ALUMINIUM LOUVERS  C/W ANTI-VERMIN NETTING (BOTH SIDES)

GENERAL NOTES:
1) THIS LAYOUT DRAWING SHALL BE USED AS A PRELIMINARY DESIGN GUIDELINE ONLY.

CONSULTANT SHALL ACQUIRE FINAL APPROVAL FROM TNB PRIOR TO SUBSTATION
CONSTRUCTION STAGE.

2)  FIRE FIGHTING NOZZLE, SMOKE & HEAT DETECTOR SHALL BE INSTALLED AT CLEAR AREA
AND AWAY FROM SLOT OPENING.

3) Loading bay - to construct with gradient and clear from water ponding

C
O

²
C

O
²

drop 50mm

RC STAIRCASE WITH ANTI-SLIP C/W
ANTI-SLIP NOSING TILES.

BATTERY ROOM
Design Load : 10kn/m2

1. FLOOR & WALL TILES 2100 MM HIGH AROUND FINISHES :
ANTI ACID / HOMOG FLOOR TILES

2. WALL ABOVE 2100 MM PAINT WITH WHITE EMULSION
PAINT

3. LAB TYPE WASH HAND BASIN SIZE  560 x 560 x 235
C/W FLEXIBLE GOOSENECK WATER TAP.
- 18"x18" MIRROR C/W ALUMINIUM FRAME.
- STOP COCK - NEARBY WASH HAND BASIN
- WATER - DIRECT WATER SUPPLY.

4.  ALUMINIUM LOUVERS  C/W ANTI-VERMIN NETTING 
(BOTH SIDES) - W3

5.  EXHAUST FAN  (1 NOS)

1100mm HIGH 50mm dia.
REMOVABLE/SWING/FOLDERBLE
STAINLESS STEEL HANDRAIL.

10
00

50
0

200
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O.3 PPU 33/11 kV Bersendirian - Roof Floor

9

9

8

8

7

7

6

6

5

5

43

3

2

2

D1 D1

C C

B B

A A

G G

D D

I

H

RC  FLAT ROOF

ROOF LAYOUT

0.48 mm TCT  METAL DECK ROOFING MATERIAL ON LIGHT
WEIGHT STEEL TRUSS SYSTEM AT 5° PITCH TO ENGR'S
DETAIL WITH RC SLAB BELOW
C/W WATER PROOFING

150 mm DIA UPVC
RWDP

150MM DIA UPVC
RWDP

150 mm UPVC
R.W.D.P

  GUTTER

1

E1

F

E

1500 3750 3750 1500 4500 1500 3000 3000

30
00

35
00

30
00

35
00

15
00

35
00

35
00

30
00

30
00

CEILING FINISHESFINISH FLOOR LEVEL

AREA

FLOOR FINISH SPACE CODE

LEGEND :

FLOOR FINISHES

CEILING FINISHES
- 3.2MM THK x 600MM x 1200MM CEMENT BOARD CEILING PANEL ON

RIGID H.W TIMBER FRAME
AF

WALL CONSTRUCTION

B

WALL FINISHES

WP

CT2

DOOR

WINDOW

FLOOR CONSTRUCTION

- 100MM THK. MASS CONC FLOOR SLAB.

- 150MM THK. HARDCORE.

- 150MM THK 30 - 50MM DIA. STONE
CHIPPING

- 150MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES

- OFF-FORM SKIM COAT WITH 1 LAYER OF SEALER AND MIN. 2 LAYER OF
EMULTION / WHEATHERBOND PAINT ( WHERE APPLICABLE )

SC

- 25MM THK. LEAN CONCRETE.

- 100MM THK COMPACTED HARDCORE
AT COMPACTED EARTHFILL.

CT PC
FFL+ 0.050

WALL FINISHES

WALL

CEMENT RENDER

CERAMIC TILES

CR

CT

3MM THK. GRADE 'A' SKIM COATING SYSTEM WITH 2 COATS OF WEATHER
SHIELD PAINT ON THE EXTERNAL

1500MM HIGH CERAMIC WALL TILES COMPLETE  WITH UPVC TILE-TRIM ON
THE INTERNAL.

HEAVYDUTY - ANTI ACID FLOOR TILESHD

HD
2100MM HIGH ALL ROUND HEAVY DUTY ANTI ACID WALL TILES WITH ABOVE

ITEM LOCATION PAINT TYPE
(ICI) COLOR CODE UNDERCOAT PRIMER

EXTERNAL WALLS1. WEATHER
SHIELD

RIM GREY - 10397 ALKALI RESISTING WALL
TENAGA RED - 14238
TENAGA BLUE - 11326

SEALER
A931-18177

DOORS & WINDOWS2.
SPEED

RIM GREY - 10051
GLOSS PAINT

TENAGA BLUE - 11296
TENAGA RED - 14225

A545-101
UNDERCOATALL METAL & TIMBER

SURFACES

& CEILING
INTERNAL WALLS3.

WHITE
EMULSION

ALKALI RESISTING WALL

A931-18177
SEALER

V2

- 2500MM (HEIGHT) REMOVABLE FENCING HOT DIPPED GALVANISED IRON FRAME
WITH HOT DIPPED GALVANISED ANTI CLIMB, ANTICUT MESH SIZE 12.5 X75 X 4 MM D

COATING OR APPROVE EQUIVALENTS.

- 600mm x 1200mm HIGH LEVEL ALUMN. FRAME OBSCURED GLASS TOP HUNG
WINDOW TO MANUFR'S DETAIL

- 600mm x 2400mm HIGH LEVEL ALUMN. FRAME OBSCURED GLASS TOP HUNG
WINDOW TO MANUFR'S DETAIL

D1

D2

D3

FD1

RS1

FD2

FD3

- 1100MM x 2400MM REMOVABLE FENCING AND GATE TO DETAILS (ANTI-CLIMB)

- 900MM X 2100MM SINGLE LEAF MILD STEEL  DOOR TO MANUF'S DETAIL

- 2000MM x 2700MM DOUBLE LEAF 2HR. FIRE RATED DOOR C/W RUBBER
SKIRTING AND DOOR CLOSER TO BOMBA APPROVAL TO MANUF'S DETAIL

- 3000MM x 3500MM MS ROLLER SHUTTER TO MANUF'S DETAIL TO BE LINKED
TO THE FIRE FIGHTING SYSTEM WITH CLOSING TIME LESS THAN 30 SECONDS

- 1800MM X 2100MM DOUBLE LEAF SOLID MILD STEEL DOOR C/W RUBBER
   SKIRTING TO MANUFCT'S (CABLE ROOM)

- 1000MM x 2100MM 2HR. FIRE RATED SINGLE LEAF DOOR
TO BOMBA APPROVAL TO MANUF'S DETAIL / MILD STEEL DOOR TO MANUF’S DETAIL

- 1000MM X 2100MM 2HR. FIRE RATED SINGLE LEAF DOOR C/W RUBBER
SKIRTING AND DOOR CLOSER TO BOMBA APPROVAL TO MANUF'S DETAIL

ITEM DESCRIPTION

- 1800MM X 600MM 225MM THK. P.C VENT BLOCK WITH ANTI-VERMIN ALUM.
WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY

- 3000MM X 600MM 225MM THK. P.C VENT BLOCK WITH ANTI-VERMIN ALUM.
WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY

GT1

POWER FLOAT, FLOOR HARDENER C/W GREEN EPOXY FLOOR
FINISHESCR1

CR2

EP
2100MM HIGH WALL PAINT WITH TNB GREY GLOSS ICI PAINT OR EQUIVALENT
ABOVE 2100MM HIGH LEVEL PAINT WITH WHITE EMULSION ICI PAINT OR
EQUIVALENT

2100MM HIGH PAINT WITH WHITE EMULSION ICI PAINT OR EQUIVALENT

PP CEMENT PLASTER AT FULL HEIGHT ALL ROUND C/W WHITE EMULSION PAINT
ICI OR EQUIVALENT

B1 230MM THK. BRICKWALL (WELL BURN CLAY BRICK ) WITH CEMT PLASTER ON BOTHSIDES

VENTILATION BLOCK  SCHEDULE

COLOUR SCHEME FOR SUBSTATION BUILDING

5.22m2

B1
EP

* 2100mm HIGH INTERNAL WALL MUST PAINTED WITH EXPOXY COPON EA-4 PROTECTIVE

W1

W2

V1

GT2 - 2500MM (HEIGHT) REMOVABLE FENCING HOT DIPPED GALVANISED IRON FRAME
WITH HOT DIPPED GALVANISED ANTI CLIMB, ANTICUT MESH SIZE 12.5 X75 X 4 MM D

W3 - ALUMINIUM LOUVERS  C/W ANTI-VERMIN NETTING (BOTH SIDES)

GENERAL NOTES:
1) THIS LAYOUT DRAWING SHALL BE USED AS A PRELIMINARY DESIGN GUIDELINE ONLY.

CONSULTANT SHALL ACQUIRE FINAL APPROVAL FROM TNB PRIOR TO SUBSTATION
CONSTRUCTION STAGE.

2)  FIRE FIGHTING NOZZLE, SMOKE & HEAT DETECTOR SHALL BE INSTALLED AT CLEAR AREA
AND AWAY FROM SLOT OPENING.

POWER FLOAT, FLOOR HARDENER WITH 10kN/M DESIGN LOAD  C/W GREEN EPOXY FLOOR
FINISHES
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O.4 PPU 33/11 kV Bersendirian - Door Schedule, Section A-A

D1CBA GD IH

W2 W2

V2 V2

SECTION A-A

GROUND LEVEL

1ST FLOOR LEVEL

ROOF LEVEL

TRANSFORMER ROOF LEVEL

0.48TCT THK CLIP-LOCK METAL DECK ROOFING MATERIAL
ON LIGHT WEIGHT STEEL TRUSS SYSTEM AT 5° PITCH TO
ENGR'S DETAIL WITH RC SLAB BELOW C/W
WATERPROOFING

SWITCH ROOM CONTROL ROOM

ROOF SLAB 150mm THK.

E1 FE

5001200 10001200 500

V2

900

90
0

4750

48
00

28
00

20
00

30
00

600600 10001000

9500 12000 6000

W2

V2

1500 500

2 HOURS FIRE RATED MILD STEEL DOOR
C/W DOOR CLOSER TO MANUF'S DETAILS

1000

21
00

DOOR SCHEDULE

2 HOURS FIRE RATED DOOR C/W
DOOR CLOSER TO MANUF'S DETAILS

21
00

900

DOUBLE LEAF MILD STEEL DOOR
TO MANUF'S DETAILS

(2hr FIRE DOOR)

21
00

1800

TYPE D1 D2

SIZE 900 x
2100

1800 x 2100 2000 x 2700 1000 x 2100

FD1 FD2

QUANTITY 1
NOS

1 NOS 4 NOS

SINGLE LEAF M.S DOOR TO MANUF'S
DETAIL

2 NOS

ALUMINIUM  TOP HUNG WINDOW WITH
TINTED 3mm SCOTCHED

OR APPROVED EQUIVALENT PANEL &
ALUMN FRAME TO MANUF'S DETAILS

60
0

24001200600 600 1800

 P.C VENT BLOCK WITH ANTI-VERMIN
ALUM. WIRE NETTING FIXED ON
INTERNALLY AND EXTERNALLY.

600

3000

TYPICAL GLASS PANEL WINDOW

ALUMINIUM  TOP HUNG WINDOW WITH
TINTED 3mm SCOTCHED

OR APPROVED EQUIVALENT PANEL &
ALUMN FRAME TO MANUF'S DETAILS

 P.C VENT BLOCK WITH ANTI-VERMIN
ALUM. WIRE NETTING FIXED ON INTERNALLY

AND EXTERNALLY.

600 x 1200 600 x 2400 600 x 1800 600 x 3000

W1 W2 V1 V2

2 NOS 8 NOS 7 NOS1 NOS

35
00

3000

3000MM x 3500MM MS ROLLER SHUTTER TO
MANUF'S DETAIL TO BE LINKED TO THE FIRE
FIGHTING SYSTEM WITH CLOSING TIME LESS

THAN 30 SECONDS

3000 x 3500

RS1

1 NOS

2 HOURS FIRE RATED DOOR C/W
DOOR CLOSER TO MANUF'S DETAILS

1000

21
00

1000 x 2100
1 NOS

TIMBER DOOR MILD STEEL DOOR TIMBER DOOR

FD3

ANTI CLIMB WIRE MESH
(SEE DETAILS)

WIRE DIAMETER 4mm.

750

125

ANTI-CLIMB WIRE MESH DETAIL

GT 1 & D3 GT 2 & D3

ANTI-CLIMB REMOVEABLE EXPANDED
METAL MESH FENCING

( FOR TRANSFORMER AREA )

7500(L) x 2500 (h)

2 NOS

ANTI-CLIMB REMOVEABLE EXPANDED
METAL MESH FENCING

3500(L)/3000(L) x 4800 (h)

3 NOS

DOOR SCHEDULE

D3 D3

100

25
00

11001100

25
00

48
00

CEILING FINISHESFINISH FLOOR LEVEL

AREA

FLOOR FINISH SPACE CODE

LEGEND :

FLOOR FINISHES

CEILING FINISHES
- 3.2MM THK x 600MM x 1200MM CEMENT BOARD CEILING PANEL ON

RIGID H.W TIMBER FRAME
AF

WALL CONSTRUCTION

B

WALL FINISHES

WP

CT2

DOOR

WINDOW

FLOOR CONSTRUCTION

- 100MM THK. MASS CONC FLOOR SLAB.

- 150MM THK. HARDCORE.

- 150MM THK 30 - 50MM DIA. STONE
CHIPPING

- 150MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES

- OFF-FORM SKIM COAT WITH 1 LAYER OF SEALER AND MIN. 2 LAYER OF
EMULTION / WHEATHERBOND PAINT ( WHERE APPLICABLE )

SC

- 25MM THK. LEAN CONCRETE.

- 100MM THK COMPACTED HARDCORE
AT COMPACTED EARTHFILL.

CT PC
FFL+ 0.050

WALL FINISHES

WALL

CERAMIC TILES

CR

CT

3MM THK. GRADE 'A' SKIM COATING SYSTEM WITH 2 COATS OF WEATHER
SHIELD PAINT ON THE EXTERNAL

1500MM HIGH CERAMIC WALL TILES COMPLETE  WITH UPVC TILE-TRIM ON
THE INTERNAL.

HEAVYDUTY - ANTI ACID FLOOR TILESHD

HD
2100MM HIGH ALL ROUND HEAVY DUTY ANTI ACID WALL TILES WITH ABOVE

ITEM LOCATION
PAINT TYPE

(ICI) COLOR CODE UNDERCOAT PRIMER

EXTERNAL WALLS1. WEATHER
SHIELD

RIM GREY - 10397 ALKALI RESISTING WALL
TENAGA RED - 14238
TENAGA BLUE - 11326

SEALER
A931-18177

DOORS & WINDOWS2.
SPEED

RIM GREY - 10051
GLOSS PAINT

TENAGA BLUE - 11296
TENAGA RED - 14225

A545-101
UNDERCOATALL METAL & TIMBER

SURFACES

& CEILING
INTERNAL WALLS3.

WHITE
EMULSION

ALKALI RESISTING WALL

A931-18177
SEALER

V2

- 2500MM (HEIGHT) REMOVABLE FENCING HOT DIPPED GALVANISED IRON FRAME
WITH HOT DIPPED GALVANISED ANTI CLIMB, ANTICUT MESH SIZE 12.5 X75 X 4 MM D

COATING OR APPROVE EQUIVALENTS.

- 600mm x 1200mm HIGH LEVEL ALUMN. FRAME OBSCURED GLASS TOP HUNG
WINDOW TO MANUFR'S DETAIL

- 600mm x 2400mm HIGH LEVEL ALUMN. FRAME OBSCURED GLASS TOP HUNG
WINDOW TO MANUFR'S DETAIL

D1

D2

D3

FD1

RS1

FD2

FD3

- 1100MM x 2400MM REMOVABLE FENCING AND GATE TO DETAILS (ANTI-CLIMB)

- 900MM X 2100MM SINGLE LEAF MILD STEEL  DOOR TO MANUF'S DETAIL

- 2000MM x 2700MM DOUBLE LEAF 2HR. FIRE RATED DOOR C/W RUBBER
SKIRTING AND DOOR CLOSER TO BOMBA APPROVAL TO MANUF'S DETAIL

- 3000MM x 3500MM MS ROLLER SHUTTER TO MANUF'S DETAIL TO BE LINKED
TO THE FIRE FIGHTING SYSTEM WITH CLOSING TIME LESS THAN 30 SECONDS

- 1800MM X 2100MM DOUBLE LEAF SOLID MILD STEEL DOOR C/W RUBBER
   SKIRTING TO MANUFCT'S (CABLE ROOM)

- 1000MM x 2100MM 2HR. FIRE RATED SINGLE LEAF DOOR
TO BOMBA APPROVAL TO MANUF'S DETAIL / MILD STEEL DOOR TO MANUF’S DETAIL

- 1000MM X 2100MM 2HR. FIRE RATED SINGLE LEAF DOOR C/W RUBBER
SKIRTING AND DOOR CLOSER TO BOMBA APPROVAL TO MANUF'S DETAIL

ITEM DESCRIPTION

- 1800MM X 600MM 225MM THK. P.C VENT BLOCK WITH ANTI-VERMIN ALUM.
WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY

- 3000MM X 600MM 225MM THK. P.C VENT BLOCK WITH ANTI-VERMIN ALUM.
WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY

GT1

CR1

CR2

EP
2100MM HIGH WALL PAINT WITH TNB GREY GLOSS ICI PAINT OR EQUIVALENT
ABOVE 2100MM HIGH LEVEL PAINT WITH WHITE EMULSION ICI PAINT OR
EQUIVALENT

2100MM HIGH PAINT WITH WHITE EMULSION ICI PAINT OR EQUIVALENT

PP CEMENT PLASTER AT FULL HEIGHT ALL ROUND C/W WHITE EMULSION PAINT
ICI OR EQUIVALENT

B1 230MM THK. BRICKWALL (WELL BURN CLAY BRICK ) WITH CEMT PLASTER ON BOTHSIDES

VENTILATION BLOCK  SCHEDULE

COLOUR SCHEME FOR SUBSTATION BUILDING

5.22m2

B1
EP

* 2100mm HIGH INTERNAL WALL MUST PAINTED WITH EXPOXY COPON EA-4 PROTECTIVE

W1

W2

V1

GT2 - 2500MM (HEIGHT) REMOVABLE FENCING HOT DIPPED GALVANISED IRON FRAME
WITH HOT DIPPED GALVANISED ANTI CLIMB, ANTICUT MESH SIZE 12.5 X75 X 4 MM D

Height :  2100 mm
Wire Diameter :  4 mm
Vertical Spacing :  75 mm
Horizontal Spacing :  12.5 mm
(mesh : 75 x 12.5 )
Width :  2400 mm

Post Size :
RHS Hollow Section :  50mm x 75mm x 2.3mm
Flat Bar :  38mm x 2.3 mm

Post Size
Square Hollow Section :  65mm x 65 mm

ANTI CLIMB FENCE

24002400

200

21
00

ANTI CLIMB FENCE

ANTI CLIMB FENCE
2100 mm HEIGHT.

21
00

600mmØ CONCERTINA RAZOR WIRE COIL TO MANUF'S
DETAIL AND SPECIFICATION CONCERTINA SUPER H TYPE
GALVANISED WIRE  WITH GALVANISED BLADES

CHIPPING STONE SIZE 38-50mmØ
150mm THK.

1000 1000

SECTION B-B
N.T.S.

  MAIN GATE ( ELEVATION )

TENAGA
NASIONAL BERHAD
PENCAWANG PEMBAHAGI UTAMA (PPU) 33/11 kV
PEKAN PASIR PENAMBANG, KUALA SELANGOR, SELANGOR
TALIAN KECEMASAN 15454

3001200 5000 1200

300

R.C COLUMN 300 x 300

22
00

BRICKWALL

2000

27
00

W3 - ALUMINIUM LOUVERS  C/W ANTI-VERMIN NETTING (BOTH SIDES)

GENERAL NOTES:
1) THIS LAYOUT DRAWING SHALL BE USED AS A PRELIMINARY DESIGN GUIDELINE ONLY.

CONSULTANT SHALL ACQUIRE FINAL APPROVAL FROM TNB PRIOR TO SUBSTATION
CONSTRUCTION STAGE.

2)  FIRE FIGHTING NOZZLE, SMOKE & HEAT DETECTOR SHALL BE INSTALLED AT CLEAR AREA
AND AWAY FROM SLOT OPENING.

POWER FLOAT, FLOOR HARDENER C/W GREEN EPOXY FLOOR
FINISHES

POWER FLOAT, FLOOR HARDENER WITH 10kN/M DESIGN LOAD  C/W GREEN EPOXY FLOOR
FINISHES

KERB KERB

CEMENT RENDER
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O.5 PPU 33/11 kV Bersendirian - Front & Rear View

30
00

48
00

225 MM THK BRICKWALL WITH 20MM
PLASTER BOTH SIDES.

METAL ROOFING SHEET WITH PU FOAM (0.48 mm TCT)
 AT 5°  PITCH ON STEEL TRUSSES AS PER ENGINEER'S
DETAILS

R.W.D.P 150 mm UPVC PIPE

48
00

W2

V2 V2

C B AG DI H

D2

FD2FD2FD2

W3

E1F E

V2

W2 W2

V1

EXHAUST FAN TO MANUFCT'S

1100mm HIGH WITH 50mm dia
STAINLESS STEEL RAILING TO ENGR'S DETAIL

EF EF

28
00

48
00

30
00

GROUND FLOOR

1ST FLOOR

ROOF  LEVEL

R.W.D.P

0.48 mm THK. CLIP-LOCK METAL DECK ROOFING MATERIAL
ON LIGHT WEIGHT STEEL TRUSS SYSTEM AT 5° PITCH TO
ENGR'S DETAIL WITH RC SLAB BELOW C/W WATER
PROOFING

225 MM THK BRICKWALL WITH 20MM PLASTER
WITH GROOVE LINE EXTERNAL  WALL AND  20MM
PLASTER INTERNAL WALL.

W1

W2

V2

D1CBA GD IH

GT2

D1 D2

RS1

REMOVABLE FENCING & GATE
(USE ANTI CLIMB FENCE ) TO DETAIL'S

E1 FE

W2

GT2

15
00

3000 3500 3000 3000 2000 3500 3500 3000 3000

48
00

GT2

FRONT VIEW

REAR VIEW

CEILING FINISHESFINISH FLOOR LEVEL

AREA

FLOOR FINISH SPACE CODE

LEGEND :

FLOOR FINISHES

CEILING FINISHES
- 3.2MM THK x 600MM x 1200MM CEMENT BOARD CEILING PANEL ON

RIGID H.W TIMBER FRAME
AF

WALL CONSTRUCTION

B

WALL FINISHES

WP

CT2

DOOR

WINDOW

FLOOR CONSTRUCTION

- 100MM THK. MASS CONC FLOOR SLAB.

- 150MM THK. HARDCORE.

- 150MM THK 30 - 50MM DIA. STONE
CHIPPING

- 150MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES

- OFF-FORM SKIM COAT WITH 1 LAYER OF SEALER AND MIN. 2 LAYER OF
EMULTION / WHEATHERBOND PAINT ( WHERE APPLICABLE )

SC

- 25MM THK. LEAN CONCRETE.

- 100MM THK COMPACTED HARDCORE
AT COMPACTED EARTHFILL.

CT PC
FFL+ 0.050

WALL FINISHES

WALL

CERAMIC TILES

CR

CT

3MM THK. GRADE 'A' SKIM COATING SYSTEM WITH 2 COATS OF WEATHER
SHIELD PAINT ON THE EXTERNAL

1500MM HIGH CERAMIC WALL TILES COMPLETE  WITH UPVC TILE-TRIM ON
THE INTERNAL.

HEAVYDUTY - ANTI ACID FLOOR TILESHD

HD
2100MM HIGH ALL ROUND HEAVY DUTY ANTI ACID WALL TILES WITH ABOVE

ITEM LOCATION
PAINT TYPE

(ICI) COLOR CODE UNDERCOAT PRIMER

EXTERNAL WALLS1. WEATHER
SHIELD

RIM GREY - 10397 ALKALI RESISTING WALL
TENAGA RED - 14238
TENAGA BLUE - 11326

SEALER
A931-18177

DOORS & WINDOWS2.
SPEED

RIM GREY - 10051
GLOSS PAINT

TENAGA BLUE - 11296
TENAGA RED - 14225

A545-101
UNDERCOATALL METAL & TIMBER

SURFACES

& CEILING
INTERNAL WALLS3.

WHITE
EMULSION

ALKALI RESISTING WALL

A931-18177
SEALER

V2

- 2500MM (HEIGHT) REMOVABLE FENCING HOT DIPPED GALVANISED IRON FRAME
WITH HOT DIPPED GALVANISED ANTI CLIMB, ANTICUT MESH SIZE 12.5 X75 X 4 MM D

COATING OR APPROVE EQUIVALENTS.

- 600mm x 1200mm HIGH LEVEL ALUMN. FRAME OBSCURED GLASS TOP HUNG
WINDOW TO MANUFR'S DETAIL

- 600mm x 2400mm HIGH LEVEL ALUMN. FRAME OBSCURED GLASS TOP HUNG
WINDOW TO MANUFR'S DETAIL

D1

D2

D3

FD1

RS1

FD2

FD3

- 1100MM x 2400MM REMOVABLE FENCING AND GATE TO DETAILS (ANTI-CLIMB)

- 900MM X 2100MM SINGLE LEAF MILD STEEL  DOOR TO MANUF'S DETAIL

- 2000MM x 2700MM DOUBLE LEAF 2HR. FIRE RATED DOOR C/W RUBBER
SKIRTING AND DOOR CLOSER TO BOMBA APPROVAL TO MANUF'S DETAIL

- 3000MM x 3500MM MS ROLLER SHUTTER TO MANUF'S DETAIL TO BE LINKED
TO THE FIRE FIGHTING SYSTEM WITH CLOSING TIME LESS THAN 30 SECONDS

- 1800MM X 2100MM DOUBLE LEAF SOLID MILD STEEL DOOR C/W RUBBER
   SKIRTING TO MANUFCT'S (CABLE ROOM)

- 1000MM x 2100MM 2HR. FIRE RATED SINGLE LEAF DOOR
TO BOMBA APPROVAL TO MANUF'S DETAIL / MILD STEEL DOOR TO MANUF’S DETAIL

- 1000MM X 2100MM 2HR. FIRE RATED SINGLE LEAF DOOR C/W RUBBER
SKIRTING AND DOOR CLOSER TO BOMBA APPROVAL TO MANUF'S DETAIL

ITEM DESCRIPTION

- 1800MM X 600MM 225MM THK. P.C VENT BLOCK WITH ANTI-VERMIN ALUM.
WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY

- 3000MM X 600MM 225MM THK. P.C VENT BLOCK WITH ANTI-VERMIN ALUM.
WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY

GT1

CR1

POWER FLOAT, FLOOR HARDENER WITH 10kN/M DESIGN LOAD  C/W GREEN
EPOXYCR2

- COPON EA-4 EVERGREEN 1461

EP
2100MM HIGH WALL PAINT WITH TNB GREY GLOSS ICI PAINT OR EQUIVALENT
ABOVE 2100MM HIGH LEVEL PAINT WITH WHITE EMULSION ICI PAINT OR
EQUIVALENT

2100MM HIGH PAINT WITH WHITE EMULSION ICI PAINT OR EQUIVALENT

PP CEMENT PLASTER AT FULL HEIGHT ALL ROUND C/W WHITE EMULSION PAINT
ICI OR EQUIVALENT

B1 230MM THK. BRICKWALL (WELL BURN CLAY BRICK ) WITH CEMT PLASTER ON BOTHSIDES

VENTILATION BLOCK  SCHEDULE

COLOUR SCHEME FOR SUBSTATION BUILDING

5.22m2

B1
EP

* 2100mm HIGH INTERNAL WALL MUST PAINTED WITH EXPOXY COPON EA-4 PROTECTIVE

W1

W2

V1

GT2 - 2500MM (HEIGHT) REMOVABLE FENCING HOT DIPPED GALVANISED IRON FRAME
WITH HOT DIPPED GALVANISED ANTI CLIMB, ANTICUT MESH SIZE 12.5 X75 X 4 MM D

W3 - ALUMINIUM LOUVERS  C/W ANTI-VERMIN NETTING (BOTH SIDES)

GENERAL NOTES:
1) THIS LAYOUT DRAWING SHALL BE USED AS A PRELIMINARY DESIGN GUIDELINE ONLY.

CONSULTANT SHALL ACQUIRE FINAL APPROVAL FROM TNB PRIOR TO SUBSTATION
CONSTRUCTION STAGE.

2)  FIRE FIGHTING NOZZLE, SMOKE & HEAT DETECTOR SHALL BE INSTALLED AT CLEAR AREA
AND AWAY FROM SLOT OPENING.

CEMENT RENDER

POWER FLOAT, FLOOR HARDENER C/W GREEN EPOXY FLOOR
FINISHES
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O.6 PPU 33/11 kV Bersendirian - Left & Right View

987654321

225 mm thk. BRICKWALL  AND
PLASTER BOTH SIDED.

GT1 D3 GT1 D3

3000150045001500375037501500

28
00

20
00

30
00

76
00

WATER TANK 150 GALLON

3000

30
00

48
00

30
00

STAIRCASE TO DETAILS
Rise : 156 mm
Tread : 285 mm

9 8 7 6 5 4 3 2 1

 APRON & DRAINGROUND FLOOR

1 st FLOOR  LEVEL

ROOF LEVEL

V2

W2 W2 W2

V2 V2

W2

WATER TANK
150 GALLON TO MANUF'S
DETAIL

METAL ROOFING SHEET WITH PU FOAM (0.48 mm TCT) AT
5°  PITCH ON STEEL TRUSSES AS PER ENGINEER'S
DETAILS

20
00

28
00

3000 3000 1500 4500 1500 3750 3750 1500

48
00

RIGHT VIEW

LEFT VIEW

CEILING FINISHESFINISH FLOOR LEVEL

AREA

FLOOR FINISH SPACE CODE

LEGEND :

FLOOR FINISHES

CEILING FINISHES
- 3.2MM THK x 600MM x 1200MM CEMENT BOARD CEILING PANEL ON

RIGID H.W TIMBER FRAME
AF

WALL CONSTRUCTION

B

WALL FINISHES

WP

CT2

DOOR

WINDOW

FLOOR CONSTRUCTION

- 100MM THK. MASS CONC FLOOR SLAB.

- 150MM THK. HARDCORE.

- 150MM THK 30 - 50MM DIA. STONE
CHIPPING

- 150MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES

- OFF-FORM SKIM COAT WITH 1 LAYER OF SEALER AND MIN. 2 LAYER OF
EMULTION / WHEATHERBOND PAINT ( WHERE APPLICABLE )

SC

- 25MM THK. LEAN CONCRETE.

- 100MM THK COMPACTED HARDCORE
AT COMPACTED EARTHFILL.

CT PC
FFL+ 0.050

WALL FINISHES

WALL

CEMENT RENDER

CERAMIC TILES

CR

CT

3MM THK. GRADE 'A' SKIM COATING SYSTEM WITH 2 COATS OF WEATHER
SHIELD PAINT ON THE EXTERNAL

1500MM HIGH CERAMIC WALL TILES COMPLETE  WITH UPVC TILE-TRIM ON
THE INTERNAL.

HEAVYDUTY - ANTI ACID FLOOR TILESHD

HD
2100MM HIGH ALL ROUND HEAVY DUTY ANTI ACID WALL TILES WITH ABOVE

ITEM LOCATION
PAINT TYPE

(ICI) COLOR CODE UNDERCOAT PRIMER

EXTERNAL WALLS1. WEATHER
SHIELD

RIM GREY - 10397 ALKALI RESISTING WALL
TENAGA RED - 14238
TENAGA BLUE - 11326

SEALER
A931-18177

DOORS & WINDOWS2.
SPEED

RIM GREY - 10051
GLOSS PAINT

TENAGA BLUE - 11296
TENAGA RED - 14225

A545-101
UNDERCOATALL METAL & TIMBER

SURFACES

& CEILING
INTERNAL WALLS3.

WHITE
EMULSION

ALKALI RESISTING WALL

A931-18177
SEALER

V2

- 2500MM (HEIGHT) REMOVABLE FENCING HOT DIPPED GALVANISED IRON FRAME
WITH HOT DIPPED GALVANISED ANTI CLIMB, ANTICUT MESH SIZE 12.5 X75 X 4 MM D

COATING OR APPROVE EQUIVALENTS.

- 600mm x 1200mm HIGH LEVEL ALUMN. FRAME OBSCURED GLASS TOP HUNG
WINDOW TO MANUFR'S DETAIL

- 600mm x 2400mm HIGH LEVEL ALUMN. FRAME OBSCURED GLASS TOP HUNG
WINDOW TO MANUFR'S DETAIL

D1

D2

D3

FD1

RS1

FD2

FD3

- 1100MM x 2400MM REMOVABLE FENCING AND GATE TO DETAILS (ANTI-CLIMB)

- 900MM X 2100MM SINGLE LEAF MILD STEEL  DOOR TO MANUF'S DETAIL

- 2000MM x 2700MM DOUBLE LEAF 2HR. FIRE RATED DOOR C/W RUBBER
SKIRTING AND DOOR CLOSER TO BOMBA APPROVAL TO MANUF'S DETAIL

- 3000MM x 3500MM MS ROLLER SHUTTER TO MANUF'S DETAIL TO BE LINKED
TO THE FIRE FIGHTING SYSTEM WITH CLOSING TIME LESS THAN 30 SECONDS

- 1800MM X 2100MM DOUBLE LEAF SOLID MILD STEEL DOOR C/W RUBBER
   SKIRTING TO MANUFCT'S (CABLE ROOM)

- 1000MM x 2100MM 2HR. FIRE RATED SINGLE LEAF DOOR
TO BOMBA APPROVAL TO MANUF'S DETAIL / MILD STEEL DOOR TO MANUF’S DETAIL 

- 1000MM X 2100MM 2HR. FIRE RATED SINGLE LEAF DOOR C/W RUBBER
SKIRTING AND DOOR CLOSER TO BOMBA APPROVAL TO MANUF'S DETAIL

ITEM DESCRIPTION

- 1800MM X 600MM 225MM THK. P.C VENT BLOCK WITH ANTI-VERMIN ALUM.
WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY

- 3000MM X 600MM 225MM THK. P.C VENT BLOCK WITH ANTI-VERMIN ALUM.
WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY

GT1

CEMENT RENDER C/W GREEN EPOXY FLOOR FINISHES
CR1 - COPON EA-4 EVERGREEN 1461

FLOOR HARDENER WITH 10kN/M DESIGN LOAD  C/W GREEN EPOXYCR2

- COPON EA-4 EVERGREEN 1461
FLOOR FINISHES

EP
2100MM HIGH WALL PAINT WITH TNB GREY GLOSS ICI PAINT OR EQUIVALENT
ABOVE 2100MM HIGH LEVEL PAINT WITH WHITE EMULSION ICI PAINT OR
EQUIVALENT

2100MM HIGH PAINT WITH WHITE EMULSION ICI PAINT OR EQUIVALENT

PP CEMENT PLASTER AT FULL HEIGHT ALL ROUND C/W WHITE EMULSION PAINT
ICI OR EQUIVALENT

B1 - 230MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES

VENTILATION BLOCK  SCHEDULE

COLOUR SCHEME FOR SUBSTATION BUILDING

5.22m2

B1
EP

* 2100mm HIGH INTERNAL WALL MUST PAINTED WITH EXPOXY COPON EA-4 PROTECTIVE

W1

W2

V1

GT2 - 2500MM (HEIGHT) REMOVABLE FENCING HOT DIPPED GALVANISED IRON FRAME
WITH HOT DIPPED GALVANISED ANTI CLIMB, ANTICUT MESH SIZE 12.5 X75 X 4 MM D

W3 - ALUMINIUM LOUVERS  C/W ANTI-VERMIN NETTING (BOTH SIDES)

GENERAL NOTES:
1) THIS LAYOUT DRAWING SHALL BE USED AS A PRELIMINARY DESIGN GUIDELINE ONLY.

CONSULTANT SHALL ACQUIRE FINAL APPROVAL FROM TNB PRIOR TO SUBSTATION
CONSTRUCTION STAGE.

2)  FIRE FIGHTING NOZZLE, SMOKE & HEAT DETECTOR SHALL BE INSTALLED AT CLEAR AREA
AND AWAY FROM SLOT OPENING.
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O.7 PPU 33/11 kV Bersendirian - Signage 1

CEILING FINISHESFINISH FLOOR LEVEL

AREA

FLOOR FINISH SPACE CODE

LEGEND :

FLOOR FINISHES

CEILING FINISHES
- 3.2MM THK x 600MM x 1200MM CEMENT BOARD CEILING PANEL ON

  RIGID H.W TIMBER FRAME

AF

WALL CONSTRUCTION

B

WALL FINISHES

WP

CT2

DOOR

WINDOW

FLOOR CONSTRUCTION

- 100MM THK. MASS CONC FLOOR SLAB.

- 150MM THK. HARDCORE.

- 150MM THK 30 - 50MM DIA. STONE

  CHIPPING

- 150MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES

- OFF-FORM SKIM COAT WITH 1 LAYER OF SEALER AND MIN. 2 LAYER OF

  EMULTION / WHEATHERBOND PAINT ( WHERE APPLICABLE )

SC

- 25MM THK. LEAN CONCRETE.

- 100MM THK COMPACTED HARDCORE

AT COMPACTED EARTHFILL.

CT PC
FFL+ 0.050

WALL FINISHES

WALL

CEMENT RENDER

CERAMIC TILES

CR

CT

3MM THK. GRADE 'A' SKIM COATING SYSTEM WITH 2 COATS OF WEATHER

SHIELD PAINT ON THE EXTERNAL

1500MM HIGH CERAMIC WALL TILES COMPLETE  WITH UPVC TILE-TRIM ON

THE INTERNAL.

HEAVYDUTY - ANTI ACID FLOOR TILES

HD

HD
2100MM HIGH ALL ROUND HEAVY DUTY ANTI ACID WALL TILES WITH ABOVE

ITEM

LOCATION

PAINT TYPE

(ICI)

COLOR CODE

UNDERCOAT PRIMER

EXTERNAL WALLS

1.

WEATHER

SHIELD

RIM GREY - 10397 ALKALI RESISTING WALL

TENAGA RED - 14238

TENAGA BLUE - 11326

SEALER

A931-18177

DOORS & WINDOWS

2.

SPEED

RIM GREY - 10051

GLOSS PAINT

TENAGA BLUE - 11296

TENAGA RED - 14225

A545-101

UNDERCOAT

ALL METAL & TIMBER

SURFACES

& CEILING

INTERNAL WALLS

3.

WHITE

EMULSION

ALKALI RESISTING WALL

A931-18177

SEALER

V2

- 2500MM (HEIGHT) REMOVABLE FENCING HOT DIPPED GALVANISED IRON FRAME

WITH HOT DIPPED GALVANISED ANTI CLIMB, ANTICUT MESH SIZE 12.5 X75 X 4 MM D

COATING OR APPROVE EQUIVALENTS.

- 600mm x 1200mm HIGH LEVEL ALUMN. FRAME OBSCURED GLASS TOP HUNG

  WINDOW TO MANUFR'S DETAIL

- 600mm x 2400mm HIGH LEVEL ALUMN. FRAME OBSCURED GLASS TOP HUNG

  WINDOW TO MANUFR'S DETAIL

D1

D2

D3

FD1

RS1

FD2

FD3

- 1100MM x 2400MM REMOVABLE FENCING AND GATE TO DETAILS (ANTI-CLIMB)

- 900MM X 2100MM SINGLE LEAF MILD STEEL  DOOR TO MANUF'S DETAIL

- 2000MM x 2700MM DOUBLE LEAF 2HR. FIRE RATED DOOR C/W RUBBER

  SKIRTING AND DOOR CLOSER TO BOMBA APPROVAL TO MANUF'S DETAIL

- 3000MM x 3500MM MS ROLLER SHUTTER TO MANUF'S DETAIL TO BE LINKED

  TO THE FIRE FIGHTING SYSTEM WITH CLOSING TIME LESS THAN 30 SECONDS

- 1800MM X 2100MM DOUBLE LEAF SOLID MILD STEEL DOOR C/W RUBBER

   SKIRTING TO MANUFCT'S (CABLE ROOM)

- 1000MM x 2100MM 2HR. FIRE RATED SINGLE LEAF DOOR

  TO BOMBA APPROVAL TO MANUF'S DETAIL / MILD STEEL DOOR TO MANUF’S DETAIL

- 1000MM X 2100MM 2HR. FIRE RATED SINGLE LEAF DOOR C/W RUBBER

SKIRTING AND DOOR CLOSER TO BOMBA APPROVAL TO MANUF'S DETAIL

ITEM DESCRIPTION

- 1800MM X 600MM 225MM THK. P.C VENT BLOCK WITH ANTI-VERMIN ALUM.

  WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY

- 3000MM X 600MM 225MM THK. P.C VENT BLOCK WITH ANTI-VERMIN ALUM.

  WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY

GT1

POWER FLOAT, FLOOR HARDENER C/W GREEN EPOXY FLOOR

FINISHES

CR1

FLOOR HARDENER WITH 10kN/M DESIGN LOAD  C/W GREEN EPOXY

CR2

- COPON EA-4 EVERGREEN 1461

FLOOR FINISHES

EP
2100MM HIGH WALL PAINT WITH TNB GREY GLOSS ICI PAINT OR EQUIVALENT

ABOVE 2100MM HIGH LEVEL PAINT WITH WHITE EMULSION ICI PAINT OR

EQUIVALENT

2100MM HIGH PAINT WITH WHITE EMULSION ICI PAINT OR EQUIVALENT

PP CEMENT PLASTER AT FULL HEIGHT ALL ROUND C/W WHITE EMULSION PAINT

ICI OR EQUIVALENT

B1 - 230MM THK. BRICKWALL (WELL BURN CLAY BRICK ) WITH CEMT PLASTER ON BOTHSIDES

VENTILATION BLOCK  SCHEDULE

COLOUR SCHEME FOR SUBSTATION BUILDING
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* 2100mm HIGH INTERNAL WALL MUST PAINTED WITH EXPOXY COPON EA-4 PROTECTIVE
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- 2500MM (HEIGHT) REMOVABLE FENCING HOT DIPPED GALVANISED IRON FRAME

WITH HOT DIPPED GALVANISED ANTI CLIMB, ANTICUT MESH SIZE 12.5 X75 X 4 MM D

D3

SIGNAGE
S1 - STANDARD LIGHTED SIGNBOARD

S2 - STANDARD SIGNBOARD AT GATE
WALL

S3

- BILIK PEKAKASUIS  SIGNAGES4

S5

- RUANG KABEL (ROOM SIGNAGE)

S6

- BILIK N.E.R (ROOM SIGNAGE)

S7

S8

- BILIK KAWALAN (ROOM SIGNAGE)

S9

- BILIK ALATUBAH 1 (ROOM
SIGNAGE)

S10

- BILIK CAP. BANK (ROOM
SIGNAGE)

- TANDAS (ROOM SIGNAGE)

- BILIK BATERI (ROOM SIGNAGE)

- BILIK ALATUBAH 2 (ROOM
SIGNAGE)

S11

S12

S13

S14

- BILIK L.T (ROOM SIGNAGE)

- DILARANG MEROKOK SIGNAGE

- BAHAYA SIGNAGES15

S16 - DILARANG MASUK SIGNAGE

S17 - SEMS SIGNBOARD

S18

- CPR SIGNAGE

S19

- UTAMAKAN KESELAMATAN SIGNAGE

- PONDOK PENGAWAL SIGNAGE

S1

S3

S15

S16
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S15

S16

S3

S15

S16

S11

S10

S15

S16

S9

S15 S16S7

S15 S16S8

S12

W3 - ALUMINIUM LOUVERS  C/W ANTI-VERMIN NETTING (BOTH SIDES)

GENERAL NOTES:

1) THIS LAYOUT DRAWING SHALL BE USED AS A PRELIMINARY DESIGN GUIDELINE ONLY.

CONSULTANT SHALL ACQUIRE FINAL APPROVAL FROM TNB PRIOR TO SUBSTATION

CONSTRUCTION STAGE.

2)  FIRE FIGHTING NOZZLE, SMOKE & HEAT DETECTOR SHALL BE INSTALLED AT CLEAR AREA

AND AWAY FROM SLOT OPENING.
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Lampiran O. Pencawang Pembahagian Utama 33/11 kV 135

O.8 PPU 33/11 kV Bersendirian - - Signage 2
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33/11 kV SWITCH ROOM

CONTROL ROOM
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W1

drop 50mm

W2

W2W2

W2

W1

RS1
W2

EF

EF

ft

sink

m
i
r
r

VOID

CEILING FINISHESFINISH FLOOR LEVEL

AREA

FLOOR FINISH SPACE CODE

LEGEND :

FLOOR FINISHES

CEILING FINISHES
- 3.2MM THK x 600MM x 1200MM CEMENT BOARD CEILING PANEL ON

  RIGID H.W TIMBER FRAME

AF

WALL CONSTRUCTION

B

WALL FINISHES

WP

CT2

DOOR

WINDOW

FLOOR CONSTRUCTION

- 100MM THK. MASS CONC FLOOR SLAB.

- 150MM THK. HARDCORE.

- 150MM THK 30 - 50MM DIA. STONE

  CHIPPING

- 150MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES

- OFF-FORM SKIM COAT WITH 1 LAYER OF SEALER AND MIN. 2 LAYER OF

  EMULTION / WHEATHERBOND PAINT ( WHERE APPLICABLE )

SC

- 25MM THK. LEAN CONCRETE.

- 100MM THK COMPACTED HARDCORE

AT COMPACTED EARTHFILL.

CT PC
FFL+ 0.050

WALL FINISHES

WALL

CEMENT RENDER

CERAMIC TILES

CR

CT

3MM THK. GRADE 'A' SKIM COATING SYSTEM WITH 2 COATS OF WEATHER

SHIELD PAINT ON THE EXTERNAL

1500MM HIGH CERAMIC WALL TILES COMPLETE  WITH UPVC TILE-TRIM ON

THE INTERNAL.

HEAVYDUTY - ANTI ACID FLOOR TILES

HD

HD
2100MM HIGH ALL ROUND HEAVY DUTY ANTI ACID WALL TILES WITH ABOVE

ITEM

LOCATION

PAINT TYPE

(ICI)

COLOR CODE

UNDERCOAT PRIMER

EXTERNAL WALLS

1.

WEATHER

SHIELD

RIM GREY - 10397 ALKALI RESISTING WALL

TENAGA RED - 14238

TENAGA BLUE - 11326

SEALER

A931-18177

DOORS & WINDOWS

2.

SPEED

RIM GREY - 10051

GLOSS PAINT

TENAGA BLUE - 11296

TENAGA RED - 14225

A545-101

UNDERCOAT

ALL METAL & TIMBER

SURFACES

& CEILING

INTERNAL WALLS

3.

WHITE

EMULSION

ALKALI RESISTING WALL

A931-18177

SEALER

V2

- 2500MM (HEIGHT) REMOVABLE FENCING HOT DIPPED GALVANISED IRON FRAME

WITH HOT DIPPED GALVANISED ANTI CLIMB, ANTICUT MESH SIZE 12.5 X75 X 4 MM D

COATING OR APPROVE EQUIVALENTS.

- 600mm x 1200mm HIGH LEVEL ALUMN. FRAME OBSCURED GLASS TOP HUNG

  WINDOW TO MANUFR'S DETAIL

- 600mm x 2400mm HIGH LEVEL ALUMN. FRAME OBSCURED GLASS TOP HUNG

  WINDOW TO MANUFR'S DETAIL

D1

D2

D3

FD1

RS1

FD2

FD3

- 1100MM x 2400MM REMOVABLE FENCING AND GATE TO DETAILS (ANTI-CLIMB)

- 900MM X 2100MM SINGLE LEAF MILD STEEL  DOOR TO MANUF'S DETAIL

- 2000MM x 2700MM DOUBLE LEAF 2HR. FIRE RATED DOOR C/W RUBBER

  SKIRTING AND DOOR CLOSER TO BOMBA APPROVAL TO MANUF'S DETAIL

- 3000MM x 3500MM MS ROLLER SHUTTER TO MANUF'S DETAIL TO BE LINKED

  TO THE FIRE FIGHTING SYSTEM WITH CLOSING TIME LESS THAN 30 SECONDS

- 1800MM X 2100MM DOUBLE LEAF SOLID MILD STEEL DOOR C/W RUBBER

   SKIRTING TO MANUFCT'S (CABLE ROOM)

- 1000MM x 2100MM 2HR. FIRE RATED SINGLE LEAF DOOR

  TO BOMBA APPROVAL TO MANUF'S DETAIL / MILD STEEL DOOR TO MANUF’S DETAIL

- 1000MM X 2100MM 2HR. FIRE RATED SINGLE LEAF DOOR C/W RUBBER

SKIRTING AND DOOR CLOSER TO BOMBA APPROVAL TO MANUF'S DETAIL

ITEM DESCRIPTION

- 1800MM X 600MM 225MM THK. P.C VENT BLOCK WITH ANTI-VERMIN ALUM.

  WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY

- 3000MM X 600MM 225MM THK. P.C VENT BLOCK WITH ANTI-VERMIN ALUM.

  WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY

GT1

POWER FLOAT, FLOOR HARDENER C/W GREEN EPOXY FLOOR

FINISHES

CR1

FLOOR HARDENER WITH 10kN/M DESIGN LOAD  C/W GREEN EPOXY

CR2

- COPON EA-4 EVERGREEN 1461

FLOOR FINISHES

EP
2100MM HIGH WALL PAINT WITH TNB GREY GLOSS ICI PAINT OR EQUIVALENT

ABOVE 2100MM HIGH LEVEL PAINT WITH WHITE EMULSION ICI PAINT OR

EQUIVALENT

2100MM HIGH PAINT WITH WHITE EMULSION ICI PAINT OR EQUIVALENT

PP CEMENT PLASTER AT FULL HEIGHT ALL ROUND C/W WHITE EMULSION PAINT

ICI OR EQUIVALENT

B1 - 230MM THK. BRICKWALL (WELL BURN CLAY BRICK ) WITH CEMT PLASTER ON BOTHSIDES

VENTILATION BLOCK  SCHEDULE

COLOUR SCHEME FOR SUBSTATION BUILDING

5.22m2

B1
EP

* 2100mm HIGH INTERNAL WALL MUST PAINTED WITH EXPOXY COPON EA-4 PROTECTIVE

W1

W2

V1

GT2

- 2500MM (HEIGHT) REMOVABLE FENCING HOT DIPPED GALVANISED IRON FRAME

WITH HOT DIPPED GALVANISED ANTI CLIMB, ANTICUT MESH SIZE 12.5 X75 X 4 MM D
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S1 - STANDARD LIGHTED SIGNBOARD

S2 - STANDARD SIGNBOARD AT GATE
WALL

S3

- BILIK PEKAKASUIS  SIGNAGES4

S5

- RUANG KABEL (ROOM SIGNAGE)
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- BILIK N.E.R (ROOM SIGNAGE)
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- BILIK ALATUBAH 1 (ROOM
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- BILIK BATERI (ROOM SIGNAGE)
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S13

S14

- BILIK L.T (ROOM SIGNAGE)

- DILARANG MEROKOK SIGNAGE

- BAHAYA SIGNAGES15

S16 - DILARANG MASUK SIGNAGE
S17 - SEMS SIGNBOARD

S18

- CPR SIGNAGE

S19

- UTAMAKAN KESELAMATAN SIGNAGE

- PONDOK PENGAWAL SIGNAGE
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- ALUMINIUM LOUVERS  C/W ANTI-VERMIN NETTING (BOTH SIDES)
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136 Lampiran O. Pencawang Pembahagian Utama 33/11 kV

O.9 PPU 33/11 kV Bersambung - Ground Floor Plan, Transformer Bay, Cap Bay, Ner Bay & Local Tx
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(OUT GOING CABLE -- 11KV)
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CHEQUERED PLATE C/W LIFTING HOOK.
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TOILET
1. FLOOR - FLOOR TILES
2. WALL FINISHES - CERAMIC TILES FULL HEIGHT
3. DOOR - MILD STEEL DOOR  900x2100 (H)
4. WASH HAND BASIN
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RC STAIRCASE
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24 NOS OF DUCTING PVC CLASS B/HDPE PN10/HDPE
CORRUGATED DOUBLE WALL 150 MM DIAMETER AND
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WATER TIGHT ENDCAP BOTH END
(OUT GOING CABLE -- 33KV)
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GENERAL NOTES:
1) THIS LAYOUT DRAWING SHALL BE USED AS A PRELIMINARY DESIGN GUIDELINE ONLY.

CONSULTANT SHALL ACQUIRE FINAL APPROVAL FROM TNB PRIOR TO SUBSTATION
CONSTRUCTION STAGE.

2)  FIRE FIGHTING NOZZLE, SMOKE & HEAT DETECTOR SHALL BE INSTALLED AT CLEAR AREA
AND AWAY FROM SLOT OPENING.

3) MINIMUM HEIGHT FOR CABLE CELLAR - 2400MM
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FIRE  FIGHTING SYSTEM FIRE  FIGHTING SYSTEM

FIRE  FIGHTING SYSTEM
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CUSTOMER'S BUILDING

SECONDARY EXIT

CEILING FINISHESFINISH FLOOR LEVEL

AREA

FLOOR FINISH SPACE CODE

LEGEND :

FLOOR FINISHES

CEILING FINISHES
- 3.2MM THK x 600MM x 1200MM CEMENT BOARD CEILING PANEL ON

RIGID H.W TIMBER FRAME
AF

WALL CONSTRUCTION

B

WALL FINISHES

WP

CT2

DOOR

FLOOR CONSTRUCTION

- 100MM THK. MASS CONC FLOOR SLAB.

- 150MM THK. HARDCORE.

- 150MM THK 30 - 50MM DIA. STONE
CHIPPING

- 150MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES

- OFF-FORM SKIM COAT WITH 1 LAYER OF SEALER AND MIN. 2 LAYER OF
EMULTION / WHEATHERBOND PAINT ( WHERE APPLICABLE )

SC

CT PC
FFL+ 0.050

WALL FINISHES

WALL

CEMENT RENDER

CERAMIC TILES

CR

CT

3MM THK. GRADE 'A' SKIM COATING SYSTEM WITH 2 COATS OF WEATHER
SHIELD PAINT ON THE EXTERNAL

1500MM HIGH CERAMIC WALL TILES COMPLETE  WITH UPVC TILE-TRIM ON
THE INTERNAL.

HEAVYDUTY - ANTI ACID FLOOR TILESHD

HD
2100MM HIGH ALL ROUND HEAVY DUTY ANTI ACID WALL TILES WITH ABOVE

ITEM LOCATION
PAINT TYPE

(ICI) COLOR CODE UNDERCOAT PRIMER

EXTERNAL WALLS1. WEATHER
SHIELD

RIM GREY - 10397
TENAGA RED - 14238
TENAGA BLUE - 11326

SEALER
A931-18177

DOORS & WINDOWS2.
SPEED

RIM GREY - 10051
GLOSS PAINT

TENAGA BLUE - 11296
TENAGA RED - 14225

A545-101
UNDERCOATALL METAL & TIMBER

SURFACES

& CEILING
INTERNAL WALLS3.

WHITE
EMULSION

A931-18177
SEALER

V2

COATING OR APPROVE EQUIVALENTS.

D1

D2

D3

RS1

ITEM DESCRIPTION

CR1

CR2

EP
2100MM HIGH WALL PAINT WITH TNB GREY GLOSS ICI PAINT OR EQUIVALENT
ABOVE 2100MM HIGH LEVEL PAINT WITH WHITE EMULSION ICI PAINT OR
EQUIVALENT

2100MM HIGH PAINT WITH WHITE EMULSION ICI PAINT OR EQUIVALENT

PP CEMENT PLASTER AT FULL HEIGHT ALL ROUND C/W WHITE EMULSION PAINT
ICI OR EQUIVALENT

B1 230MM THK. BRICKWALL (WELL BURN CLAY BRICK ) WITH CEMT PLASTER ON BOTHSIDES

5.22m2

B1
EP

* 2100mm HIGH INTERNAL WALL MUST PAINTED WITH EXPOXY COPON EA-4 PROTECTIVE

W1

W2

V1

RS2

RS3

- 5000MM x 6000MM (H) MS ROLLER SHUTTER TO MANUF'S DETAIL TO BE LINKED
TO THE FIRE FIGHTING SYSTEM WITH CLOSING TIME LESS THAN 30 SECONDS

- 2000MM x 3000MM (H) MS ROLLER SHUTTER TO MANUF'S DETAIL TO BE LINKED
TO THE FIRE FIGHTING SYSTEM WITH CLOSING TIME LESS THAN 30 SECONDS

- 600mm x 1200mm HIGH LEVEL ALUMN. FRAME OBSCURED GLASS TOP HUNG
WINDOW TO MANUFR'S DETAIL

- 600mm x 2400mm HIGH LEVEL ALUMN. FRAME OBSCURED GLASS TOP HUNG
WINDOW TO MANUFR'S DETAIL

WINDOW

- 1000MM X 2100MM 2HR. FIRE RATED SINGLE LEAF DOOR C/W RUBBER
SKIRTING AND DOOR CLOSER TO BOMBA APPROVAL TO MANUF'S DETAIL

FD3

FD2

FD1 - 2000MM x 2700MM DOUBLE LEAF 2HR. FIRE RATED DOOR C/W RUBBER
SKIRTING AND DOOR CLOSER TO BOMBA APPROVAL TO MANUF'S DETAIL

- 1000MM x 2100MM 2HR. FIRE RATED SINGLE LEAF DOOR
TO BOMBA APPROVAL TO MANUF'S DETAIL

RS4

- 3000MM x 3500MM (H) MS ROLLER SHUTTER TO MANUF'S DETAIL TO BE LINKED
TO THE FIRE FIGHTING SYSTEM WITH CLOSING TIME LESS THAN 30 SECONDS

- 900MM X 2100MM SINGLE LEAF MILD STEEL  DOOR TO MANUF'S DETAIL

- 1800MM X 2100MM DOUBLE LEAF MILD STEEL DOOR C/W RUBBER
SKIRTING TO MANUFCT'S (CABLE ROOM)

- 25MM THK. LEAN CONCRETE.

- 100MM THK COMPACTED HARDCORE
AT COMPACTED EARTHFILL.

- 1800MM X 600MM 225MM THK. P.C VENT BLOCK WITH ANTI-VERMIN ALUM.
WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY

- 3000MM X 600MM 225MM THK. P.C VENT BLOCK WITH ANTI-VERMIN ALUM.
WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY

VENTILATION BLOCK  SCHEDULE

- 1000MM X 2100MM SINGLE LEAF MILD STEEL  DOOR TO MANUF'S DETAIL

D4 - 900MM X 2100MM SINGLE LEAF MILD STEEL  DOOR TO MANUF'S DETAIL

- 1500MM x 3000MM (H) MS ROLLER SHUTTER TO MANUF'S DETAIL TO BE LINKED
TO THE FIRE FIGHTING SYSTEM WITH CLOSING TIME LESS THAN 30 SECONDS

COLOUR SCHEME FOR SUBSTATION BUILDING
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W3 - ALUMINIUM LOUVERS  C/W ANTI-VERMIN NETTING (BOTH SIDES)

1100mm HIGH 50mm dia.
STAINLESS STEEL HANDRAIL
DETAIL.

225 mm THK. CLAY
BRICKWALL WITH
20 mm THK. CEMENT
PLASTER
ON BOTHSIDES.
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POWER FLOAT, FLOOR HARDENER C/W GREEN EPOXY FLOOR FINISHES

POWER FLOAT, FLOOR HARDENER WITH 10kN/M DESIGN LOAD  C/W GREEN
EPOXY FLOOR FINISHES
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O.10 PPU 33/11 kV Bersambung - First Floor Plan, Switchgear Room, Control Room & Battery Room
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225 mm THK. CLAY BRICKWALL WITH
20 mm THK. CEMENT PLASTER
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225 mm THK. CLAY BRICKWALL WITH
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1200mm WIDE SWITCH GEAR  (11kV)
SLOT C/W 500mm CANTILEVERED
HACKABLE SLAB ON BOTH SIDES
TO BE COVERED WITH 6mm THK. STEEL
CHEQUERED PLATE C/W LIFTING HOOK.

1200mm WIDE SWITCH GEAR   (33kv)
SLOT C/W 500mm CANTILEVERED
HACKABLE SLAB ON BOTH SIDES
TO BE COVERED WITH 6mm THK. STEEL
CHEQUERED PLATE C/W LIFTING HOOK.

drop 50mm

W2

600mm WIDE CONTROL PANEL SLOT
TO BE COVERED WITH 6mm THK. STEEL
CHEQUERED PLATE C/W LIFTING HOOK.
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CUSTOMER'S BUILDING

CEILING FINISHESFINISH FLOOR LEVEL

AREA

FLOOR FINISH SPACE CODE

LEGEND :

FLOOR FINISHES

CEILING FINISHES
- 3.2MM THK x 600MM x 1200MM CEMENT BOARD CEILING PANEL ON

RIGID H.W TIMBER FRAME
AF

WALL CONSTRUCTION

B

WALL FINISHES

WP

CT2

DOOR

FLOOR CONSTRUCTION

- 100MM THK. MASS CONC FLOOR SLAB.

- 150MM THK. HARDCORE.

- 150MM THK 30 - 50MM DIA. STONE
CHIPPING

- 150MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES

- OFF-FORM SKIM COAT WITH 1 LAYER OF SEALER AND MIN. 2 LAYER OF
EMULTION / WHEATHERBOND PAINT ( WHERE APPLICABLE )

SC

CT PC
FFL+ 0.050

WALL FINISHES

WALL

CEMENT RENDER

CERAMIC TILES

CR

CT

3MM THK. GRADE 'A' SKIM COATING SYSTEM WITH 2 COATS OF WEATHER
SHIELD PAINT ON THE EXTERNAL

1500MM HIGH CERAMIC WALL TILES COMPLETE  WITH UPVC TILE-TRIM ON
THE INTERNAL.

HEAVYDUTY - ANTI ACID FLOOR TILESHD

HD
2100MM HIGH ALL ROUND HEAVY DUTY ANTI ACID WALL TILES WITH ABOVE

ITEM LOCATION
PAINT TYPE

(ICI) COLOR CODE UNDERCOAT PRIMER

EXTERNAL WALLS1. WEATHER
SHIELD

RIM GREY - 10397
TENAGA RED - 14238
TENAGA BLUE - 11326

SEALER
A931-18177

DOORS & WINDOWS2.
SPEED

RIM GREY - 10051
GLOSS PAINT

TENAGA BLUE - 11296
TENAGA RED - 14225

A545-101
UNDERCOATALL METAL & TIMBER

SURFACES

& CEILING
INTERNAL WALLS3.

WHITE
EMULSION

A931-18177
SEALER

V2

COATING OR APPROVE EQUIVALENTS.

D1

D2

D3

RS1

ITEM DESCRIPTION

CR1

CR2

EP
2100MM HIGH WALL PAINT WITH TNB GREY GLOSS ICI PAINT OR EQUIVALENT
ABOVE 2100MM HIGH LEVEL PAINT WITH WHITE EMULSION ICI PAINT OR
EQUIVALENT

2100MM HIGH PAINT WITH WHITE EMULSION ICI PAINT OR EQUIVALENT

PP CEMENT PLASTER AT FULL HEIGHT ALL ROUND C/W WHITE EMULSION PAINT
ICI OR EQUIVALENT

B1 230MM THK. BRICKWALL (WELL BURN CLAY BRICK ) WITH CEMT PLASTER ON BOTHSIDES

5.22m2

B1
EP

* 2100mm HIGH INTERNAL WALL MUST PAINTED WITH EXPOXY COPON EA-4 PROTECTIVE

W1

W2

V1

RS2

RS3

- 5000MM x 6000MM (H) MS ROLLER SHUTTER TO MANUF'S DETAIL TO BE LINKED
TO THE FIRE FIGHTING SYSTEM WITH CLOSING TIME LESS THAN 30 SECONDS

- 2000MM x 3000MM (H) MS ROLLER SHUTTER TO MANUF'S DETAIL TO BE LINKED
TO THE FIRE FIGHTING SYSTEM WITH CLOSING TIME LESS THAN 30 SECONDS

- 600mm x 1200mm HIGH LEVEL ALUMN. FRAME OBSCURED GLASS TOP HUNG
WINDOW TO MANUFR'S DETAIL

- 600mm x 2400mm HIGH LEVEL ALUMN. FRAME OBSCURED GLASS TOP HUNG
WINDOW TO MANUFR'S DETAIL

WINDOW

- 1000MM X 2100MM 2HR. FIRE RATED SINGLE LEAF DOOR C/W RUBBER
SKIRTING AND DOOR CLOSER TO BOMBA APPROVAL TO MANUF'S DETAIL

FD3

FD2

FD1 - 2000MM x 2700MM DOUBLE LEAF 2HR. FIRE RATED DOOR C/W RUBBER
SKIRTING AND DOOR CLOSER TO BOMBA APPROVAL TO MANUF'S DETAIL

- 1000MM x 2100MM 2HR. FIRE RATED SINGLE LEAF DOOR
TO BOMBA APPROVAL TO MANUF'S DETAIL

RS4

- 3000MM x 3500MM (H) MS ROLLER SHUTTER TO MANUF'S DETAIL TO BE LINKED
TO THE FIRE FIGHTING SYSTEM WITH CLOSING TIME LESS THAN 30 SECONDS

- 900MM X 2100MM SINGLE LEAF MILD STEEL  DOOR TO MANUF'S DETAIL

- 1800MM X 2100MM DOUBLE LEAF SOLID MILD STEEL DOOR C/W RUBBER
SKIRTING TO MANUFCT'S (CABLE ROOM)

- 25MM THK. LEAN CONCRETE.

- 100MM THK COMPACTED HARDCORE
AT COMPACTED EARTHFILL.

- 1800MM X 600MM 225MM THK. P.C VENT BLOCK WITH ANTI-VERMIN ALUM.
WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY

- 3000MM X 600MM 225MM THK. P.C VENT BLOCK WITH ANTI-VERMIN ALUM.
WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY

VENTILATION BLOCK  SCHEDULE

- 1000MM X 2100MM SINGLE LEAF MILD STEEL  DOOR TO MANUF'S DETAIL

D4 - 900MM X 2100MM SINGLE LEAF MILD STEEL  DOOR TO MANUF'S DETAIL

- 1500MM x 3000MM (H) MS ROLLER SHUTTER TO MANUF'S DETAIL TO BE LINKED
TO THE FIRE FIGHTING SYSTEM WITH CLOSING TIME LESS THAN 30 SECONDS

COLOUR SCHEME FOR SUBSTATION BUILDING

FD2

W3 - ALUMINIUM LOUVERS  C/W ANTI-VERMIN NETTING (BOTH SIDES)

GENERAL NOTES:
1) THIS LAYOUT DRAWING SHALL BE USED AS A PRELIMINARY DESIGN GUIDELINE ONLY.

CONSULTANT SHALL ACQUIRE FINAL APPROVAL FROM TNB PRIOR TO SUBSTATION
CONSTRUCTION STAGE.

2)  FIRE FIGHTING NOZZLE, SMOKE & HEAT DETECTOR SHALL BE INSTALLED AT CLEAR AREA
AND AWAY FROM SLOT OPENING.

C
O

²
C

O
²

drop 50mm

RC STAIRCASE WITH ANTI-SLIP C/W
ANTI-SLIP NOSING TILES.

BATTERY ROOM
Design Load : 10kn/m2

1.  FLOOR & WALL TILES 2100 MM HIGH AROUND FINISHES : 
ANTI ACID / HOMOG FLOOR TILES

2.  WALL ABOVE 2100 MM PAINT WITH WHITE EMULSION 
PAINT

3.  LAB TYPE WASH HAND BASIN SIZE  560 x 560 x 235
C/W FLEXIBLE GOOSENECK WATER TAP.

-  18"x18" MIRROR C/W ALUMINIUM FRAME.
-  STOP COCK - NEARBY WASH HAND BASIN
-  WATER - DIRECT WATER SUPPLY.

4.  ALUMINIUM LOUVERS  C/W ANTI-VERMIN NETTING
(BOTH SIDES) - W3

5.  EXHAUST FAN  (1 NOS)

POWER FLOAT, FLOOR HARDENER C/W GREEN EPOXY FLOOR FINISHES

POWER FLOAT, FLOOR HARDENER WITH 10kN/M DESIGN LOAD  C/W GREEN
EPOXY FLOOR FINISHES

1100mm HIGH 50mm dia. 
REMOVABLE/SWING/FOLDERBLE 
STAINLESS STEEL HANDRAIL.
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O.11 PPU 33/11 kV Bersambung - Doors & Windows Schedule Section A-A

W2 W2

V2 V2

SECTION A-A

GROUND LEVEL

1ST FLOOR LEVEL

ROOF LEVEL

SWITCH ROOM CONTROL ROOM

ROOF SLAB

5001200 10001200 500

V2

900

90
0

48
00

30
00

600600 10001000

12000 6000

W2

V2

1500 500

DOOR SCHEDULE

21
00

900

DOUBLE LEAF MILD STEEL DOOR
TO MANUF'S DETAILS

(2hr FIRE DOOR)

21
00

1800

TYPE D1 D2

SIZE 900 x 2100 1800 x 2100

QUANTITY 1 NOS

SINGLE LEAF M.S DOOR TO MANUF'S
DETAIL

2 NOS

ALUMINIUM  TOP HUNG WINDOW WITH
TINTED 3mm SCOTCHED

OR APPROVED EQUIVALENT PANEL &
ALUMN FRAME TO MANUF'S DETAILS

60
0

24001200600 600 1800

 P.C VENT BLOCK WITH ANTI-VERMIN
ALUM. WIRE NETTING FIXED ON INTERNALLY

AND EXTERNALLY.

600

3000

TYPICAL GLASS PANEL WINDOW

ALUMINIUM  TOP HUNG WINDOW WITH
TINTED 3mm SCOTCHED

OR APPROVED EQUIVALENT PANEL &
ALUMN FRAME TO MANUF'S DETAILS

 P.C VENT BLOCK WITH ANTI-VERMIN
ALUM. WIRE NETTING FIXED ON INTERNALLY

AND EXTERNALLY.

600 x 1200 600 x 2400 600 x 1800 600 x 3000

W1 W2 V1 V2

2 NOS 8 NOS 7 NOS1 NOS

80
00MINIMUM HEAD ROOM

CLEARANCE

CEILING FINISHESFINISH FLOOR LEVEL

AREA

FLOOR FINISH SPACE CODE

LEGEND :

FLOOR FINISHES

CEILING FINISHES
- 3.2MM THK x 600MM x 1200MM CEMENT BOARD CEILING PANEL ON

RIGID H.W TIMBER FRAME
AF

WALL CONSTRUCTION

B

WALL FINISHES

WP

CT2

DOOR

FLOOR CONSTRUCTION

- 100MM THK. MASS CONC FLOOR SLAB.

- 150MM THK. HARDCORE.

- 150MM THK 30 - 50MM DIA. STONE
CHIPPING

- 150MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES

- OFF-FORM SKIM COAT WITH 1 LAYER OF SEALER AND MIN. 2 LAYER OF
EMULTION / WHEATHERBOND PAINT ( WHERE APPLICABLE )

SC

CT PC
FFL+ 0.050

WALL FINISHES

WALL

CEMENT RENDER

CERAMIC TILES

CR

CT

3MM THK. GRADE 'A' SKIM COATING SYSTEM WITH 2 COATS OF WEATHER
SHIELD PAINT ON THE EXTERNAL

1500MM HIGH CERAMIC WALL TILES COMPLETE  WITH UPVC TILE-TRIM ON
THE INTERNAL.

HEAVYDUTY - ANTI ACID FLOOR TILESHD

HD
2100MM HIGH ALL ROUND HEAVY DUTY ANTI ACID WALL TILES WITH ABOVE

ITEM LOCATION
PAINT TYPE

(ICI) COLOR CODE UNDERCOAT PRIMER

EXTERNAL WALLS1. WEATHER
SHIELD

RIM GREY - 10397
TENAGA RED - 14238
TENAGA BLUE - 11326

SEALER
A931-18177

DOORS & WINDOWS2.
SPEED

RIM GREY - 10051
GLOSS PAINT

TENAGA BLUE - 11296
TENAGA RED - 14225

A545-101
UNDERCOATALL METAL & TIMBER

SURFACES

& CEILING
INTERNAL WALLS3.

WHITE
EMULSION

A931-18177
SEALER

V2

COATING OR APPROVE EQUIVALENTS.

D1

D2

D3

RS1

ITEM DESCRIPTION

CR1

CR2

EP
2100MM HIGH WALL PAINT WITH TNB GREY GLOSS ICI PAINT OR EQUIVALENT
ABOVE 2100MM HIGH LEVEL PAINT WITH WHITE EMULSION ICI PAINT OR
EQUIVALENT

2100MM HIGH PAINT WITH WHITE EMULSION ICI PAINT OR EQUIVALENT

PP CEMENT PLASTER AT FULL HEIGHT ALL ROUND C/W WHITE EMULSION PAINT
ICI OR EQUIVALENT

B1 - 230MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES

5.22m2

B1
EP

* 2100mm HIGH INTERNAL WALL MUST PAINTED WITH EXPOXY COPON EA-4 PROTECTIVE

W1

W2

V1

RS2

RS3

- 5000MM x 6000MM (H) MS ROLLER SHUTTER TO MANUF'S DETAIL TO BE LINKED
TO THE FIRE FIGHTING SYSTEM WITH CLOSING TIME LESS THAN 30 SECONDS

- 2000MM x 3000MM (H) MS ROLLER SHUTTER TO MANUF'S DETAIL TO BE LINKED
TO THE FIRE FIGHTING SYSTEM WITH CLOSING TIME LESS THAN 30 SECONDS

- 600mm x 1200mm HIGH LEVEL ALUMN. FRAME OBSCURED GLASS TOP HUNG
WINDOW TO MANUFR'S DETAIL

- 600mm x 2400mm HIGH LEVEL ALUMN. FRAME OBSCURED GLASS TOP HUNG
WINDOW TO MANUFR'S DETAIL

WINDOW

- 1000MM X 2100MM 2HR. FIRE RATED SINGLE LEAF DOOR C/W RUBBER
SKIRTING AND DOOR CLOSER TO BOMBA APPROVAL TO MANUF'S DETAIL

FD3

FD2

FD1 - 2000MM x 2700MM DOUBLE LEAF 2HR. FIRE RATED DOOR C/W RUBBER
SKIRTING AND DOOR CLOSER TO BOMBA APPROVAL TO MANUF'S DETAIL

- 1000MM x 2100MM 2HR. FIRE RATED SINGLE LEAF DOOR
TO BOMBA APPROVAL TO MANUF'S DETAIL

RS4

- 3000MM x 3500MM (H) MS ROLLER SHUTTER TO MANUF'S DETAIL TO BE LINKED
TO THE FIRE FIGHTING SYSTEM WITH CLOSING TIME LESS THAN 30 SECONDS

- 900MM X 2100MM SINGLE LEAF MILD STEEL  DOOR TO MANUF'S DETAIL

- 1800MM X 2100MM DOUBLE LEAF SOLID MILD STEEL DOOR C/W RUBBER
SKIRTING TO MANUFCT'S (CABLE ROOM)

- 25MM THK. LEAN CONCRETE.

- 100MM THK COMPACTED HARDCORE
AT COMPACTED EARTHFILL.

- 1800MM X 600MM 225MM THK. P.C VENT BLOCK WITH ANTI-VERMIN ALUM.
WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY

- 3000MM X 600MM 225MM THK. P.C VENT BLOCK WITH ANTI-VERMIN ALUM.
WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY

VENTILATION BLOCK  SCHEDULE

- 1000MM X 2100MM SINGLE LEAF MILD STEEL  DOOR TO MANUF'S DETAIL

D4 - 900MM X 2100MM SINGLE LEAF MILD STEEL  DOOR TO MANUF'S DETAIL

- 1500MM x 3000MM (H) MS ROLLER SHUTTER TO MANUF'S DETAIL TO BE LINKED
TO THE FIRE FIGHTING SYSTEM WITH CLOSING TIME LESS THAN 30 SECONDS

COLOUR SCHEME FOR SUBSTATION BUILDING

CUSTOMER'S BUILDING CUSTOMER'S BUILDING

2 HOURS FIRE RATED MILD STEEL
DOOR C/W DOOR CLOSER TO

MANUF'S DETAILS

1000

21
00

2 HOURS FIRE RATED DOOR C/W
DOOR CLOSER TO MANUF'S DETAILS

2000 x 2700 1000 x 2100

FD1 FD2

1 NOS 3 NOS

3000MM (W) x 3500MM (H) MS ROLLER SHUTTER TO
MANUF'S DETAIL TO BE LINKED TO THE FIRE

FIGHTING SYSTEM WITH CLOSING TIME LESS THAN 30
SECONDS

3000 (W) x 3500 (H)

RS1

2 NOS

2 HOURS FIRE RATED DOOR C/W
DOOR CLOSER TO MANUF'S DETAILS

1000

21
00

1000 x 2100

1 NOS

FD3

5000MM (W) x 6000MM (H) MS ROLLER SHUTTER TO
MANUF'S DETAIL TO BE LINKED TO THE FIRE

FIGHTING SYSTEM WITH CLOSING TIME LESS THAN 30
SECONDS

5000 (W) x 6000 (H)

RS2

2 NOS

2000MM (W) x 3000MM (H) MS ROLLER SHUTTER TO
MANUF'S DETAIL TO BE LINKED TO THE FIRE

FIGHTING SYSTEM WITH CLOSING TIME LESS THAN 30
SECONDS

2000 (W) x 3000 (H)

RS3

1 NOS

1500MM (W) x 3000MM (H) MS ROLLER SHUTTER TO
MANUF'S DETAIL TO BE LINKED TO THE FIRE

FIGHTING SYSTEM WITH CLOSING TIME LESS THAN 30
SECONDS

1500 (W) x 3000 (H)

RS4

1 NOS

21
00

1000

D3

900 x 2100

1 NOS

SINGLE LEAF M.S DOOR TO MANUF'S
DETAIL

3000

35
00

5000

60
00

2000

30
00

30
00

1500

CABLE CELLAR

TRANSFORMER ROOM

2000

27
00

W3 - ALUMINIUM LOUVERS  C/W ANTI-VERMIN NETTING (BOTH SIDES)

GENERAL NOTES:
1) THIS LAYOUT DRAWING SHALL BE USED AS A PRELIMINARY DESIGN GUIDELINE ONLY.

CONSULTANT SHALL ACQUIRE FINAL APPROVAL FROM TNB PRIOR TO SUBSTATION
CONSTRUCTION STAGE.

2)  FIRE FIGHTING NOZZLE, SMOKE & HEAT DETECTOR SHALL BE INSTALLED AT CLEAR AREA
AND AWAY FROM SLOT OPENING.

POWER FLOAT, FLOOR HARDENER C/W GREEN EPOXY FLOOR FINISHES

POWER FLOAT, FLOOR HARDENER WITH 10kN/M DESIGN LOAD  C/W GREEN
EPOXY FLOOR FINISHES
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O.12 PPU 33/11 kV Bersambung - Front & Rear View
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00

GROUND FLOOR

1ST FLOOR

ROOF  LEVEL

5000 3500 3000 3000 2000 3500 3500 3000 3000
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00

FRONT VIEW

750075001500

50
00
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00

6000

LEFT VIEW

30
00

CEILING FINISHESFINISH FLOOR LEVEL

AREA

FLOOR FINISH SPACE CODE

LEGEND :

FLOOR FINISHES

CEILING FINISHES
- 3.2MM THK x 600MM x 1200MM CEMENT BOARD CEILING PANEL ON

RIGID H.W TIMBER FRAME
AF

WALL CONSTRUCTION

B

WALL FINISHES

WP

CT2

DOOR

FLOOR CONSTRUCTION

- 100MM THK. MASS CONC FLOOR SLAB.

- 150MM THK. HARDCORE.

- 150MM THK 30 - 50MM DIA. STONE
CHIPPING

- 150MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES

- OFF-FORM SKIM COAT WITH 1 LAYER OF SEALER AND MIN. 2 LAYER OF
EMULTION / WHEATHERBOND PAINT ( WHERE APPLICABLE )

SC

CT PC
FFL+ 0.050

WALL FINISHES

WALL

CEMENT RENDER

CERAMIC TILES

CR

CT

3MM THK. GRADE 'A' SKIM COATING SYSTEM WITH 2 COATS OF WEATHER
SHIELD PAINT ON THE EXTERNAL

1500MM HIGH CERAMIC WALL TILES COMPLETE  WITH UPVC TILE-TRIM ON
THE INTERNAL.

HEAVYDUTY - ANTI ACID FLOOR TILESHD

HD
2100MM HIGH ALL ROUND HEAVY DUTY ANTI ACID WALL TILES WITH ABOVE

ITEM LOCATION
PAINT TYPE

(ICI) COLOR CODE UNDERCOAT PRIMER

EXTERNAL WALLS1. WEATHER
SHIELD

RIM GREY - 10397
TENAGA RED - 14238
TENAGA BLUE - 11326

SEALER
A931-18177

DOORS & WINDOWS2.
SPEED

RIM GREY - 10051
GLOSS PAINT

TENAGA BLUE - 11296
TENAGA RED - 14225

A545-101
UNDERCOATALL METAL & TIMBER

SURFACES

& CEILING
INTERNAL WALLS3.

WHITE
EMULSION

A931-18177
SEALER

V2

COATING OR APPROVE EQUIVALENTS.

D1

D2

D3

RS1

ITEM DESCRIPTION

CR1

CR2

EP
2100MM HIGH WALL PAINT WITH TNB GREY GLOSS ICI PAINT OR EQUIVALENT
ABOVE 2100MM HIGH LEVEL PAINT WITH WHITE EMULSION ICI PAINT OR
EQUIVALENT

2100MM HIGH PAINT WITH WHITE EMULSION ICI PAINT OR EQUIVALENT

PP CEMENT PLASTER AT FULL HEIGHT ALL ROUND C/W WHITE EMULSION PAINT
ICI OR EQUIVALENT

B1 - 230MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES

5.22m2

B1
EP

* 2100mm HIGH INTERNAL WALL MUST PAINTED WITH EXPOXY COPON EA-4 PROTECTIVE

W1

W2

V1

RS2

RS3

- 5000MM x 6000MM (H) MS ROLLER SHUTTER TO MANUF'S DETAIL TO BE LINKED
TO THE FIRE FIGHTING SYSTEM WITH CLOSING TIME LESS THAN 30 SECONDS

- 2000MM x 3000MM (H) MS ROLLER SHUTTER TO MANUF'S DETAIL TO BE LINKED
TO THE FIRE FIGHTING SYSTEM WITH CLOSING TIME LESS THAN 30 SECONDS

- 600mm x 1200mm HIGH LEVEL ALUMN. FRAME OBSCURED GLASS TOP HUNG
WINDOW TO MANUFR'S DETAIL

- 600mm x 2400mm HIGH LEVEL ALUMN. FRAME OBSCURED GLASS TOP HUNG
WINDOW TO MANUFR'S DETAIL

WINDOW

- 1000MM X 2100MM 2HR. FIRE RATED SINGLE LEAF DOOR C/W RUBBER
SKIRTING AND DOOR CLOSER TO BOMBA APPROVAL TO MANUF'S DETAIL

FD3

FD2

FD1 - 2000MM x 2700MM DOUBLE LEAF 2HR. FIRE RATED DOOR C/W RUBBER
SKIRTING AND DOOR CLOSER TO BOMBA APPROVAL TO MANUF'S DETAIL

- 1000MM x 2100MM 2HR. FIRE RATED SINGLE LEAF DOOR
TO BOMBA APPROVAL TO MANUF'S DETAIL

RS4

- 3000MM x 3500MM (H) MS ROLLER SHUTTER TO MANUF'S DETAIL TO BE LINKED
TO THE FIRE FIGHTING SYSTEM WITH CLOSING TIME LESS THAN 30 SECONDS

- 900MM X 2100MM SINGLE LEAF MILD STEEL  DOOR TO MANUF'S DETAIL

- 1800MM X 2100MM DOUBLE LEAF SOLID MILD STEEL DOOR C/W RUBBER
SKIRTING TO MANUFCT'S (CABLE ROOM)

- 25MM THK. LEAN CONCRETE.

- 100MM THK COMPACTED HARDCORE
AT COMPACTED EARTHFILL.

- 1800MM X 600MM 225MM THK. P.C VENT BLOCK WITH ANTI-VERMIN ALUM.
WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY

- 3000MM X 600MM 225MM THK. P.C VENT BLOCK WITH ANTI-VERMIN ALUM.
WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY

VENTILATION BLOCK  SCHEDULE

- 1000MM X 2100MM SINGLE LEAF MILD STEEL  DOOR TO MANUF'S DETAIL

D4 - 900MM X 2100MM SINGLE LEAF MILD STEEL  DOOR TO MANUF'S DETAIL

- 1500MM x 3000MM (H) MS ROLLER SHUTTER TO MANUF'S DETAIL TO BE LINKED
TO THE FIRE FIGHTING SYSTEM WITH CLOSING TIME LESS THAN 30 SECONDS

COLOUR SCHEME FOR SUBSTATION BUILDING

RS2RS2

D4D4

D2V2

W2W2

RS4RS3RS1

D4D4D4 W1

D1

CUSTOMER'S BUILDING

CUSTOMER'S BUILDINGCUSTOMER'S BUILDING
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W3 - ALUMINIUM LOUVERS  C/W ANTI-VERMIN NETTING (BOTH SIDES)

GENERAL NOTES:
1) THIS LAYOUT DRAWING SHALL BE USED AS A PRELIMINARY DESIGN GUIDELINE ONLY.

CONSULTANT SHALL ACQUIRE FINAL APPROVAL FROM TNB PRIOR TO SUBSTATION
CONSTRUCTION STAGE.

2)  FIRE FIGHTING NOZZLE, SMOKE & HEAT DETECTOR SHALL BE INSTALLED AT CLEAR AREA
AND AWAY FROM SLOT OPENING.

POWER FLOAT, FLOOR HARDENER C/W GREEN EPOXY FLOOR FINISHES

POWER FLOAT, FLOOR HARDENER WITH 10kN/M DESIGN LOAD  C/W GREEN
EPOXY FLOOR FINISHES
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O.13 PPU 33/11 kV Bersambung - Ground Floor Plan, Transformer Bay, Cap Bay, Ner Bay & Local Tx Signages
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SIGNAGE
S1 - STANDARD LIGHTED SIGNBOARD

S2 - STANDARD SIGNBOARD AT GATE
WALL

S3

- BILIK PEKAKASUIS  SIGNAGES4

S5

- RUANG KABEL (ROOM SIGNAGE)

S6

- BILIK N.E.R (ROOM SIGNAGE)

S7

S8

- BILIK KAWALAN (ROOM SIGNAGE)

S9

- BILIK ALATUBAH 1 (ROOM
SIGNAGE)

S10

- BILIK CAP. BANK (ROOM
  SIGNAGE)

- TANDAS (ROOM SIGNAGE)

- BILIK BATERI (ROOM SIGNAGE)

- BILIK ALATUBAH 2 (ROOM
  SIGNAGE)

S11

S12

S13

S14

- BILIK L.T (ROOM SIGNAGE)

- DILARANG MEROKOK SIGNAGE

- BAHAYA SIGNAGES15

S16 - DILARANG MASUK SIGNAGE

S17 - SEMS SIGNBOARD

S18

- CPR SIGNAGE

S19

- UTAMAKAN KESELAMATAN SIGNAGE

- PONDOK PENGAWAL SIGNAGE

S1

S3

S15

S16

S15

S16

S15

S16

S3

S15

S16

S11

S10

S15

S16

S9

S12

S15 S16S8 S15 S16S7

CEILING FINISHESFINISH FLOOR LEVEL

AREA

FLOOR FINISH SPACE CODE

LEGEND :

FLOOR FINISHES

CEILING FINISHES
- 3.2MM THK x 600MM x 1200MM CEMENT BOARD CEILING PANEL ON

RIGID H.W TIMBER FRAME
AF

WALL CONSTRUCTION

B

WALL FINISHES

WP

CT2

DOOR

FLOOR CONSTRUCTION

- 100MM THK. MASS CONC FLOOR SLAB.

- 150MM THK. HARDCORE.

- 150MM THK 30 - 50MM DIA. STONE
CHIPPING

- 150MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES

- OFF-FORM SKIM COAT WITH 1 LAYER OF SEALER AND MIN. 2 LAYER OF
EMULTION / WHEATHERBOND PAINT ( WHERE APPLICABLE )

SC

CT PC
FFL+ 0.050

WALL FINISHES

WALL

CEMENT RENDER

CERAMIC TILES

CR

CT

3MM THK. GRADE 'A' SKIM COATING SYSTEM WITH 2 COATS OF WEATHER
SHIELD PAINT ON THE EXTERNAL

1500MM HIGH CERAMIC WALL TILES COMPLETE  WITH UPVC TILE-TRIM ON
THE INTERNAL.

HEAVYDUTY - ANTI ACID FLOOR TILESHD

HD
2100MM HIGH ALL ROUND HEAVY DUTY ANTI ACID WALL TILES WITH ABOVE

ITEM LOCATION
PAINT TYPE

(ICI) COLOR CODE UNDERCOAT PRIMER

EXTERNAL WALLS1. WEATHER
SHIELD

RIM GREY - 10397
TENAGA RED - 14238
TENAGA BLUE - 11326

SEALER
A931-18177

DOORS & WINDOWS2.
SPEED

RIM GREY - 10051
GLOSS PAINT

TENAGA BLUE - 11296
TENAGA RED - 14225

A545-101
UNDERCOATALL METAL & TIMBER

SURFACES

& CEILING
INTERNAL WALLS3.

WHITE
EMULSION

A931-18177
SEALER

V2

COATING OR APPROVE EQUIVALENTS.

D1

D2

D3

RS1

ITEM DESCRIPTION

CEMENT RENDER C/W GREEN EPOXY FLOOR FINISHES
CR1 - COPON EA-4 EVERGREEN 1461

FLOOR HARDENER WITH 10kN/M DESIGN LOAD  C/W GREEN EPOXYCR2

- COPON EA-4 EVERGREEN 1461
FLOOR FINISHES

EP
2100MM HIGH WALL PAINT WITH TNB GREY GLOSS ICI PAINT OR EQUIVALENT
ABOVE 2100MM HIGH LEVEL PAINT WITH WHITE EMULSION ICI PAINT OR
EQUIVALENT

2100MM HIGH PAINT WITH WHITE EMULSION ICI PAINT OR EQUIVALENT

PP CEMENT PLASTER AT FULL HEIGHT ALL ROUND C/W WHITE EMULSION PAINT
ICI OR EQUIVALENT

B1 - 230MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES

5.22m2

B1
EP

* 2100mm HIGH INTERNAL WALL MUST PAINTED WITH EXPOXY COPON EA-4 PROTECTIVE

W1

W2

V1

RS2

RS3

- 5000MM x 6000MM (H) MS ROLLER SHUTTER TO MANUF'S DETAIL TO BE LINKED
TO THE FIRE FIGHTING SYSTEM WITH CLOSING TIME LESS THAN 30 SECONDS

- 2000MM x 3000MM (H) MS ROLLER SHUTTER TO MANUF'S DETAIL TO BE LINKED
TO THE FIRE FIGHTING SYSTEM WITH CLOSING TIME LESS THAN 30 SECONDS

- 600mm x 1200mm HIGH LEVEL ALUMN. FRAME OBSCURED GLASS TOP HUNG
WINDOW TO MANUFR'S DETAIL

- 600mm x 2400mm HIGH LEVEL ALUMN. FRAME OBSCURED GLASS TOP HUNG
WINDOW TO MANUFR'S DETAIL

WINDOW

- 1000MM X 2100MM 2HR. FIRE RATED SINGLE LEAF DOOR C/W RUBBER
SKIRTING AND DOOR CLOSER TO BOMBA APPROVAL TO MANUF'S DETAIL

FD3

FD2

FD1 - 2000MM x 2700MM DOUBLE LEAF 2HR. FIRE RATED DOOR C/W RUBBER
SKIRTING AND DOOR CLOSER TO BOMBA APPROVAL TO MANUF'S DETAIL

- 1000MM x 2100MM 2HR. FIRE RATED SINGLE LEAF DOOR
TO BOMBA APPROVAL TO MANUF'S DETAIL

RS4

- 3000MM x 3500MM (H) MS ROLLER SHUTTER TO MANUF'S DETAIL TO BE LINKED
TO THE FIRE FIGHTING SYSTEM WITH CLOSING TIME LESS THAN 30 SECONDS

- 900MM X 2100MM SINGLE LEAF MILD STEEL  DOOR TO MANUF'S DETAIL

- 1800MM X 2100MM DOUBLE LEAF SOLID MILD STEEL DOOR C/W RUBBER
SKIRTING TO MANUFCT'S (CABLE ROOM)

- 25MM THK. LEAN CONCRETE.

- 100MM THK COMPACTED HARDCORE
AT COMPACTED EARTHFILL.

- 1800MM X 600MM 225MM THK. P.C VENT BLOCK WITH ANTI-VERMIN ALUM.
WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY

- 3000MM X 600MM 225MM THK. P.C VENT BLOCK WITH ANTI-VERMIN ALUM.
WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY

VENTILATION BLOCK  SCHEDULE

- 1000MM X 2100MM SINGLE LEAF MILD STEEL  DOOR TO MANUF'S DETAIL

D4 - 900MM X 2100MM SINGLE LEAF MILD STEEL  DOOR TO MANUF'S DETAIL

- 1500MM x 3000MM (H) MS ROLLER SHUTTER TO MANUF'S DETAIL TO BE LINKED
TO THE FIRE FIGHTING SYSTEM WITH CLOSING TIME LESS THAN 30 SECONDS

COLOUR SCHEME FOR SUBSTATION BUILDING
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W3 - ALUMINIUM LOUVERS  C/W ANTI-VERMIN NETTING (BOTH SIDES)

K

A
B

C
9K

G
A

B
C

9K
G

A
B

C
9K

G
A

B
C

9K
G

ABC
9KG

ABC
9KG

ABC
9KG

© Tenaga Nasional Berhad



Lampiran O. Pencawang Pembahagian Utama 33/11 kV 141

O.14 PPU 33/11 kV Bersambung - First Floor Plan, Switchgear Room, Control Room & Battery Room Signages
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void

SIGNAGE
S1 - STANDARD LIGHTED SIGNBOARD

S2 - STANDARD SIGNBOARD AT GATE
WALL

S3

- BILIK PEKAKASUIS  SIGNAGES4

S5

- RUANG KABEL (ROOM SIGNAGE)

S6

- BILIK N.E.R (ROOM SIGNAGE)

S7

S8

- BILIK KAWALAN (ROOM SIGNAGE)

S9

- BILIK ALATUBAH 1 (ROOM
SIGNAGE)

S10

- BILIK CAP. BANK (ROOM
SIGNAGE)

- TANDAS (ROOM SIGNAGE)

- BILIK BATERI (ROOM SIGNAGE)

- BILIK ALATUBAH 2 (ROOM
SIGNAGE)

S11

S12

S13

S14

- BILIK L.T (ROOM SIGNAGE)

- DILARANG MEROKOK SIGNAGE

- BAHAYA SIGNAGES15

S16 - DILARANG MASUK SIGNAGE
S17 - SEMS SIGNBOARD

S18

- CPR SIGNAGE

S19

- UTAMAKAN KESELAMATAN SIGNAGE

- PONDOK PENGAWAL SIGNAGE
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S16
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S4
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void

void

CEILING FINISHESFINISH FLOOR LEVEL

AREA

FLOOR FINISH SPACE CODE

LEGEND :

FLOOR FINISHES

CEILING FINISHES
- 3.2MM THK x 600MM x 1200MM CEMENT BOARD CEILING PANEL ON

RIGID H.W TIMBER FRAME
AF

WALL CONSTRUCTION

B

WALL FINISHES

WP

CT2

DOOR

FLOOR CONSTRUCTION

- 100MM THK. MASS CONC FLOOR SLAB.

- 150MM THK. HARDCORE.

- 150MM THK 30 - 50MM DIA. STONE
CHIPPING

- 150MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES

- OFF-FORM SKIM COAT WITH 1 LAYER OF SEALER AND MIN. 2 LAYER OF
EMULTION / WHEATHERBOND PAINT ( WHERE APPLICABLE )

SC

CT PC
FFL+ 0.050

WALL FINISHES

WALL

CEMENT RENDER

CERAMIC TILES

CR

CT

3MM THK. GRADE 'A' SKIM COATING SYSTEM WITH 2 COATS OF WEATHER
SHIELD PAINT ON THE EXTERNAL

1500MM HIGH CERAMIC WALL TILES COMPLETE  WITH UPVC TILE-TRIM ON
THE INTERNAL.

HEAVYDUTY - ANTI ACID FLOOR TILESHD

HD
2100MM HIGH ALL ROUND HEAVY DUTY ANTI ACID WALL TILES WITH ABOVE

ITEM LOCATION
PAINT TYPE

(ICI) COLOR CODE UNDERCOAT PRIMER

EXTERNAL WALLS1. WEATHER
SHIELD

RIM GREY - 10397
TENAGA RED - 14238
TENAGA BLUE - 11326

SEALER
A931-18177

DOORS & WINDOWS2.
SPEED

RIM GREY - 10051
GLOSS PAINT

TENAGA BLUE - 11296
TENAGA RED - 14225

A545-101
UNDERCOATALL METAL & TIMBER

SURFACES

& CEILING
INTERNAL WALLS3.

WHITE
EMULSION

A931-18177
SEALER

V2

COATING OR APPROVE EQUIVALENTS.

D1

D2

D3

RS1

ITEM DESCRIPTION

CEMENT RENDER C/W GREEN EPOXY FLOOR FINISHES
CR1 - COPON EA-4 EVERGREEN 1461

FLOOR HARDENER WITH 10kN/M DESIGN LOAD  C/W GREEN EPOXYCR2

- COPON EA-4 EVERGREEN 1461
FLOOR FINISHES

EP
2100MM HIGH WALL PAINT WITH TNB GREY GLOSS ICI PAINT OR EQUIVALENT
ABOVE 2100MM HIGH LEVEL PAINT WITH WHITE EMULSION ICI PAINT OR
EQUIVALENT

2100MM HIGH PAINT WITH WHITE EMULSION ICI PAINT OR EQUIVALENT

PP CEMENT PLASTER AT FULL HEIGHT ALL ROUND C/W WHITE EMULSION PAINT
ICI OR EQUIVALENT

B1 - 230MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES

5.22m2

B1
EP

* 2100mm HIGH INTERNAL WALL MUST PAINTED WITH EXPOXY COPON EA-4 PROTECTIVE

W1

W2

V1

RS2

RS3

- 5000MM x 6000MM (H) MS ROLLER SHUTTER TO MANUF'S DETAIL TO BE LINKED
TO THE FIRE FIGHTING SYSTEM WITH CLOSING TIME LESS THAN 30 SECONDS

- 2000MM x 3000MM (H) MS ROLLER SHUTTER TO MANUF'S DETAIL TO BE LINKED
TO THE FIRE FIGHTING SYSTEM WITH CLOSING TIME LESS THAN 30 SECONDS

- 600mm x 1200mm HIGH LEVEL ALUMN. FRAME OBSCURED GLASS TOP HUNG
WINDOW TO MANUFR'S DETAIL

- 600mm x 2400mm HIGH LEVEL ALUMN. FRAME OBSCURED GLASS TOP HUNG
WINDOW TO MANUFR'S DETAIL

WINDOW

- 1000MM X 2100MM 2HR. FIRE RATED SINGLE LEAF DOOR C/W RUBBER
SKIRTING AND DOOR CLOSER TO BOMBA APPROVAL TO MANUF'S DETAIL

FD3

FD2

FD1 - 2000MM x 2700MM DOUBLE LEAF 2HR. FIRE RATED DOOR C/W RUBBER
SKIRTING AND DOOR CLOSER TO BOMBA APPROVAL TO MANUF'S DETAIL

- 1000MM x 2100MM 2HR. FIRE RATED SINGLE LEAF DOOR
TO BOMBA APPROVAL TO MANUF'S DETAIL

RS4

- 3000MM x 3500MM (H) MS ROLLER SHUTTER TO MANUF'S DETAIL TO BE LINKED
TO THE FIRE FIGHTING SYSTEM WITH CLOSING TIME LESS THAN 30 SECONDS

- 900MM X 2100MM SINGLE LEAF MILD STEEL  DOOR TO MANUF'S DETAIL

- 1800MM X 2100MM DOUBLE LEAF SOLID MILD STEEL DOOR C/W RUBBER
SKIRTING TO MANUFCT'S (CABLE ROOM)

- 25MM THK. LEAN CONCRETE.

- 100MM THK COMPACTED HARDCORE
AT COMPACTED EARTHFILL.

- 1800MM X 600MM 225MM THK. P.C VENT BLOCK WITH ANTI-VERMIN ALUM.
WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY

- 3000MM X 600MM 225MM THK. P.C VENT BLOCK WITH ANTI-VERMIN ALUM.
WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY

VENTILATION BLOCK  SCHEDULE

- 1000MM X 2100MM SINGLE LEAF MILD STEEL  DOOR TO MANUF'S DETAIL

D4 - 900MM X 2100MM SINGLE LEAF MILD STEEL  DOOR TO MANUF'S DETAIL

- 1500MM x 3000MM (H) MS ROLLER SHUTTER TO MANUF'S DETAIL TO BE LINKED
TO THE FIRE FIGHTING SYSTEM WITH CLOSING TIME LESS THAN 30 SECONDS

COLOUR SCHEME FOR SUBSTATION BUILDING
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LAMPIRAN P

Stesen Suis Utama 33 kV

P.1 SSU 33 kV Bersendirian - Ground Floor Plan, Cable Cellar

P.2 SSU 33 kV Bersendirian - First Floor Plan, Switchgear Room, Control Room & Battery Room

P.3 SSU 33 kV Bersendirian - Ground Floor Plan

P.4 SSU 33 kV Bersendirian - Elevations Sections

P.5 SSU 33 kV Bersambung - Ground Floor Plan, Cable Cellar

P.6 SSU 33 kV Bersambung - First Floor Plan, Switchgear Room, Control Room & Battery Room

P.7 SSU 33 kV Bersambung - Ground Floor Plan, Roo�ng

P.8 SSU 33 kV Bersambung - Ground Floor Plan, Elevations Sections
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144 Lampiran P. Stesen Suis Utama 33 kV

P.1 SSU 33 kV Bersendirian - Ground Floor Plan, Cable Cellar
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RAMP TO

CONSUMER

A
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G

225 mm THK. CLAY BRICKWALL WITH
20 mm THK. CEMENT PLASTER
ON BOTHSIDES.

LV METER KIOSK/PANEL

LV METER KIOSK/PANEL
FIRE DETECTION / ACTIVE SYSTEM
(SUBJECT TO BOMBA APPROVAL)

GENERAL NOTES:
1) THIS LAYOUT DRAWING SHALL BE USED AS A PRELIMINARY DESIGN GUIDELINE ONLY.

CONSULTANT SHALL ACQUIRE FINAL APPROVAL FROM TNB PRIOR TO SUBSTATION
CONSTRUCTION STAGE.

2)  FIRE FIGHTING NOZZLE, SMOKE & HEAT DETECTOR SHALL BE INSTALLED AT CLEAR AREA
AND AWAY FROM SLOT OPENING.

3) MINIMUM CLEAR HEIGHT FOR CABLE CELLAR - 2400MM

CEILING FINISHESFINISH FLOOR LEVEL

AREA

FLOOR FINISH SPACE CODE

LEGEND :

FLOOR FINISHES

CEILING FINISHES
- 3.2MM THK x 600MM x 1200MM CEMENT BOARD CEILING PANEL ON
  RIGID H.W TIMBER FRAME

AF

WALL CONSTRUCTION

B

WALL FINISHES

WP

CT2

DOOR

WINDOW

FLOOR CONSTRUCTION

- 100MM THK. MASS CONC FLOOR SLAB.

- 150MM THK. HARDCORE.

- 150MM THK 30 - 50MM DIA. STONE
  CHIPPING

150MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES

- OFF-FORM SKIM COAT WITH 1 LAYER OF SEALER AND MIN. 2 LAYER OF
  EMULTION / WHEATHERBOND PAINT ( WHERE APPLICABLE )

SC

- 25MM THK. LEAN CONCRETE.

- 100MM THK COMPACTED HARDCORE
   AT COMPACTED EARTHFILL.

CT PC
FFL+ 0.050

WALL FINISHES

WALL

CEMENT RENDER

CERAMIC TILES

CR

CT

3MM THK. GRADE 'A' SKIM COATING SYSTEM WITH 2 COATS OF WEATHER
SHIELD PAINT ON THE EXTERNAL

1500MM HIGH CERAMIC WALL TILES COMPLETE  WITH UPVC TILE-TRIM ON
THE INTERNAL.

HEAVYDUTY - ANTI ACID FLOOR TILESHD

HD
2100MM HIGH ALL ROUND HEAVY DUTY ANTI ACID WALL TILES WITH ABOVE

ITEM LOCATION
PAINT TYPE

(ICI) COLOR CODE UNDERCOAT PRIMER

EXTERNAL WALLS1. WEATHER
SHIELD

RIM GREY - 10397 ALKALI RESISTING WALL
TENAGA RED - 14238
TENAGA BLUE - 11326

SEALER
A931-18177

DOORS & WINDOWS2.
SPEED

RIM GREY - 10051
GLOSS PAINT

TENAGA BLUE - 11296
TENAGA RED - 14225

A545-101
UNDERCOATALL METAL & TIMBER

SURFACES

& CEILING
INTERNAL WALLS3.

WHITE
EMULSION

ALKALI RESISTING WALL

A931-18177
SEALER

V2

- 2500MM (HEIGHT) REMOVABLE FENCING HOT DIPPED GALVANISED IRON FRAME
WITH HOT DIPPED GALVANISED ANTI CLIMB, ANTICUT MESH SIZE 12.5 X75 X 4 MM D

COATING OR APPROVE EQUIVALENTS.

- 600mm x 1200mm HIGH LEVEL ALUMN. FRAME OBSCURED GLASS TOP HUNG
  WINDOW TO MANUFR'S DETAIL

- 600mm x 2400mm HIGH LEVEL ALUMN. FRAME OBSCURED GLASS TOP HUNG
  WINDOW TO MANUFR'S DETAIL

D1

D2

D3

FD1

RS1

FD2

FD3

- 1100MM x 2400MM REMOVABLE FENCING AND GATE TO DETAILS (ANTI-CLIMB)

- 900MM X 2100MM SINGLE LEAF MILD STEEL  DOOR TO MANUF'S DETAIL

- 2000MM x 2700MM DOUBLE LEAF 2HR. FIRE RATED DOOR C/W RUBBER
  SKIRTING AND DOOR CLOSER TO BOMBA APPROVAL TO MANUF'S DETAIL

- 3000MM x 3500MM MS ROLLER SHUTTER TO MANUF'S DETAIL TO BE LINKED
  TO THE FIRE FIGHTING SYSTEM WITH CLOSING TIME LESS THAN 30 SECONDS

- 1800MM X 2100MM DOUBLE LEAF SOLID MILD STEEL DOOR C/W RUBBER
   SKIRTING TO MANUFCT'S (CABLE ROOM)

- 1000MM x 2100MM 2HR. FIRE RATED SINGLE LEAF DOOR
  TO BOMBA APPROVAL TO MANUF'S DETAIL

- 1000MM X 2100MM 2HR. FIRE RATED SINGLE LEAF DOOR C/W RUBBER
   SKIRTING AND DOOR CLOSER TO BOMBA APPROVAL TO MANUF'S DETAIL

ITEM DESCRIPTION

- 1800MM X 600MM 225MM THK. P.C VENT BLOCK WITH ANTI-VERMIN ALUM.
  WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY

- 3000MM X 600MM 225MM THK. P.C VENT BLOCK WITH ANTI-VERMIN ALUM.
  WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY

GT1

POWER FLOAT, FLOOR HARDENER C/W GREEN EPOXY FLOOR
FINISHESCR1

POWER FLOAT, FLOOR HARDENER WITH 10kN/M DESIGN LOAD  C/W GREEN
EPOXY FLOOR FINISHESCR2

EP
2100MM HIGH WALL PAINT WITH TNB GREY GLOSS ICI PAINT OR EQUIVALENT
ABOVE 2100MM HIGH LEVEL PAINT WITH WHITE EMULSION ICI PAINT OR
EQUIVALENT

2100MM HIGH PAINT WITH WHITE EMULSION ICI PAINT OR EQUIVALENT

PP CEMENT PLASTER AT FULL HEIGHT ALL ROUND C/W WHITE EMULSION PAINT
ICI OR EQUIVALENT

B1

VENTILATION BLOCK  SCHEDULE

COLOUR SCHEME FOR SUBSTATION BUILDING

5.22m2

B1
EP

* 2100mm HIGH INTERNAL WALL MUST PAINTED WITH EPOXY COPON EA-4 PROTECTIVE

W1

W2

V1

GT2 - 2500MM (HEIGHT) REMOVABLE FENCING HOT DIPPED GALVANISED IRON FRAME
WITH HOT DIPPED GALVANISED ANTI CLIMB, ANTICUT MESH SIZE 12.5 X75 X 4 MM D

- 600MM X 600MM ALUM. LOURVES COMPLETE WITH ANTI-VERMIN ALUM.
  WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLYV3

- 400MM X 400MM DIA. EXHAUST FAN COMPLETE WITH ADJUSTABLE FLAPPEREF

24 NOS OF DUCTING PVC CLASS B/HDPE PN10/HDPE
CORRUGATED DOUBLE WALL 150 MM DIAMETER AND
EXTENDED 1000 MM BEYOND PERIMETER FENCING  C/W
WATER TIGHT ENDCAP BOTH END
(OUT GOING CABLE -- 33KV)

A
B

C
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G

A
B

C
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G
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B
C

9K
G

K

drop 50mmD2K

drop 50mm

B1

PP

230MM THK. BRICKWALL (WELL BURN CLAY BRICK ) WITH CEMT PLASTER ON BOTHSIDES

TO COVER WITH 6mm  REINFORCED
CHEQUER PLATE AND ALLOW 600 mm
GAP ON TOP OF RAMP FOR CABLE
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P.2 SSU 33 kV Bersendirian - First Floor Plan, Switchgear Room, Control Room & Battery Room
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1100mm HIGH 50mm dia.
REMOVABLE/FOLDERBLE/SWING
STAINLESS STEEL HANDRAIL

225 mm THK. CLAY BRICKWALL WITH
20 mm THK. CEMENT PLASTER
ON BOTHSIDES.

1100mm HIGH 50mm dia.
STAINLESS STEEL HANDRAIL

RC STAIRCASE WITH ANTI-SLIP
C/W ANTI-SLIP NOSING TILES.

RC STAIRCASE WITH ANTI-SLIP C/W ANTI-SLIP
NOSING TILES.

1100mm HIGH 50mm dia.
STAINLESS STEEL HANDRAIL.

1200mm WIDE SWITCH GEAR   (33kV)
SLOT C/W 500mm CANTILEVERED
HACKABLE SLAB ON BOTH SIDES
TO BE COVERED WITH 6mm THK. STEEL
CHEQUERED PLATE C/W LIFTING HOOK.

C
O

2

FIRE FIGHTING SYSTEM

FIRE FIGHTING SYSTEM
12000

600

12000

CEILING FINISHESFINISH FLOOR LEVEL

AREA

FLOOR FINISH SPACE CODE

LEGEND :

FLOOR FINISHES

CEILING FINISHES
- 3.2MM THK x 600MM x 1200MM CEMENT BOARD CEILING PANEL ON

RIGID H.W TIMBER FRAME
AF

WALL CONSTRUCTION

B

WALL FINISHES

WP

CT2

DOOR

WINDOW

FLOOR CONSTRUCTION

- 100MM THK. MASS CONC FLOOR SLAB.

- 150MM THK. HARDCORE.

- 150MM THK 30 - 50MM DIA. STONE
CHIPPING

- 150MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES

- OFF-FORM SKIM COAT WITH 1 LAYER OF SEALER AND MIN. 2 LAYER OF
EMULTION / WHEATHERBOND PAINT ( WHERE APPLICABLE )

SC

- 25MM THK. LEAN CONCRETE.

- 100MM THK COMPACTED HARDCORE
AT COMPACTED EARTHFILL.

CT PC
FFL+ 0.050

WALL FINISHES

WALL

CEMENT RENDER

CERAMIC TILES

CR

CT

3MM THK. GRADE 'A' SKIM COATING SYSTEM WITH 2 COATS OF WEATHER
SHIELD PAINT ON THE EXTERNAL

1500MM HIGH CERAMIC WALL TILES COMPLETE  WITH UPVC TILE-TRIM ON
THE INTERNAL.

HEAVYDUTY - ANTI ACID FLOOR TILESHD

HD
2100MM HIGH ALL ROUND HEAVY DUTY ANTI ACID WALL TILES WITH ABOVE

ITEM LOCATION
PAINT TYPE

(ICI) COLOR CODE UNDERCOAT PRIMER

EXTERNAL WALLS1. WEATHER
SHIELD

RIM GREY - 10397 ALKALI RESISTING WALL
TENAGA RED - 14238
TENAGA BLUE - 11326

SEALER
A931-18177

DOORS & WINDOWS2.
SPEED

RIM GREY - 10051
GLOSS PAINT

TENAGA BLUE - 11296
TENAGA RED - 14225

A545-101
UNDERCOATALL METAL & TIMBER

SURFACES

& CEILING
INTERNAL WALLS3.

WHITE
EMULSION

ALKALI RESISTING WALL

A931-18177
SEALER

V2

- 2500MM (HEIGHT) REMOVABLE FENCING HOT DIPPED GALVANISED IRON FRAME
WITH HOT DIPPED GALVANISED ANTI CLIMB, ANTICUT MESH SIZE 12.5 X75 X 4 MM D

COATING OR APPROVE EQUIVALENTS.

- 600mm x 1200mm HIGH LEVEL ALUMN. FRAME OBSCURED GLASS TOP HUNG
WINDOW TO MANUFR'S DETAIL

- 600mm x 2400mm HIGH LEVEL ALUMN. FRAME OBSCURED GLASS TOP HUNG
WINDOW TO MANUFR'S DETAIL

D1

D2

D3

FD1

RS1

FD2

FD3

- 1100MM x 2400MM REMOVABLE FENCING AND GATE TO DETAILS (ANTI-CLIMB)

- 900MM X 2100MM SINGLE LEAF MILD STEEL  DOOR TO MANUF'S DETAIL

- 2000MM x 2700MM DOUBLE LEAF 2HR. FIRE RATED DOOR C/W RUBBER
SKIRTING AND DOOR CLOSER TO BOMBA APPROVAL TO MANUF'S DETAIL

- 3000MM x 3500MM MS ROLLER SHUTTER TO MANUF'S DETAIL TO BE LINKED
TO THE FIRE FIGHTING SYSTEM WITH CLOSING TIME LESS THAN 30 SECONDS

- 1800MM X 2100MM DOUBLE LEAF SOLID MILD STEEL DOOR C/W RUBBER
   SKIRTING TO MANUFCT'S (CABLE ROOM)

- 1000MM x 2100MM 2HR. FIRE RATED SINGLE LEAF DOOR
TO BOMBA APPROVAL TO MANUF'S DETAIL

- 1000MM X 2100MM 2HR. FIRE RATED SINGLE LEAF DOOR C/W RUBBER
SKIRTING AND DOOR CLOSER TO BOMBA APPROVAL TO MANUF'S DETAIL

ITEM DESCRIPTION

- 1800MM X 600MM 225MM THK. P.C VENT BLOCK WITH ANTI-VERMIN ALUM.
WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY

- 3000MM X 600MM 225MM THK. P.C VENT BLOCK WITH ANTI-VERMIN ALUM.
WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY

GT1

POWER FLOAT, FLOOR HARDENER C/W GREEN EPOXY FLOOR
FINISHESCR1

POWER FLOAT, FLOOR HARDENER WITH 10kN/M DESIGN LOAD  C/W GREEN
EPOXY FLOOR FINISHESCR2

EP
2100MM HIGH WALL PAINT WITH TNB GREY GLOSS ICI PAINT OR EQUIVALENT
ABOVE 2100MM HIGH LEVEL PAINT WITH WHITE EMULSION ICI PAINT OR
EQUIVALENT

2100MM HIGH PAINT WITH WHITE EMULSION ICI PAINT OR EQUIVALENT

PP CEMENT PLASTER AT FULL HEIGHT ALL ROUND C/W WHITE EMULSION PAINT
ICI OR EQUIVALENT

B1

VENTILATION BLOCK  SCHEDULE

COLOUR SCHEME FOR SUBSTATION BUILDING

5.22m2

B1
EP

* 2100mm HIGH INTERNAL WALL MUST PAINTED WITH EPOXY COPON EA-4 PROTECTIVE

W1

W2

V1

GT2 - 2500MM (HEIGHT) REMOVABLE FENCING HOT DIPPED GALVANISED IRON FRAME
WITH HOT DIPPED GALVANISED ANTI CLIMB, ANTICUT MESH SIZE 12.5 X75 X 4 MM D

- 600MM X 600MM ALUM. LOURVES COMPLETE WITH ANTI-VERMIN ALUM.
WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLYV3

- 400MM X 400MM DIA. EXHAUST FAN COMPLETE WITH ADJUSTABLE FLAPPER
.EF

ALL SLOT OPENING SHALL BE COVERED WITH
6mm THK. STEEL CHEQUERED PLATE C/W
LIFTING HOOK.

GENERAL NOTES:
1) THIS LAYOUT DRAWING SHALL BE USED AS A PRELIMINARY DESIGN GUIDELINE ONLY.

CONSULTANT SHALL ACQUIRE FINAL APPROVAL FROM TNB PRIOR TO SUBSTATION
CONSTRUCTION STAGE.

2)  FIRE FIGHTING NOZZLE, SMOKE & HEAT DETECTOR SHALL BE INSTALLED AT CLEAR AREA
AND AWAY FROM SLOT OPENING.

- 230MM THK. BRICKWALL (WELL BURN CLAY BRICK ) WITH CEMT PLASTER ON BOTHSIDES

CR2SC

CR2SC

HDSCCR2SC

B1
EP

B1
EP

CTSCCR2SC

BATTERY ROOM
Design Load : 10kn/m2

1.  FLOOR & WALL TILES 2100 MM HIGH AROUND FINISHES : 
ANTI ACID / HOMOG FLOOR TILES

2.  WALL ABOVE 2100 MM PAINT WITH WHITE EMULSION 
PAINT

3.  LAB TYPE WASH HAND BASIN SIZE  560 x 560 x 235
C/W FLEXIBLE GOOSENECK WATER TAP.

-  18"x18" MIRROR C/W ALUMINIUM FRAME.
-  STOP COCK - NEARBY WASH HAND BASIN
-  WATER - DIRECT WATER SUPPLY.

4.  ALUMINIUM LOUVERS  C/W ANTI-VERMIN NETTING
(BOTH SIDES) - W3

5.  EXHAUST FAN  (1 NOS)

B1
HD

B1
CT2

B1
PP

B1
PP
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P.3 SSU 33 kV Bersendirian - Ground Floor Plan
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CEILING FINISHESFINISH FLOOR LEVEL

AREA

FLOOR FINISH SPACE CODE

LEGEND :

FLOOR FINISHES

CEILING FINISHES
- 3.2MM THK x 600MM x 1200MM CEMENT BOARD CEILING PANEL ON
  RIGID H.W TIMBER FRAME

AF

WALL CONSTRUCTION

B

WALL FINISHES

WP

CT2

DOOR

WINDOW

FLOOR CONSTRUCTION

- 100MM THK. MASS CONC FLOOR SLAB.

- 150MM THK. HARDCORE.

- 150MM THK 30 - 50MM DIA. STONE
  CHIPPING

- 150MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES

- OFF-FORM SKIM COAT WITH 1 LAYER OF SEALER AND MIN. 2 LAYER OF
  EMULTION / WHEATHERBOND PAINT ( WHERE APPLICABLE )

SC

- 25MM THK. LEAN CONCRETE.

- 100MM THK COMPACTED HARDCORE
   AT COMPACTED EARTHFILL.

CT PC
FFL+ 0.050

WALL FINISHES

WALL

CEMENT RENDER

CERAMIC TILES

CR

CT

3MM THK. GRADE 'A' SKIM COATING SYSTEM WITH 2 COATS OF WEATHER
SHIELD PAINT ON THE EXTERNAL

1500MM HIGH CERAMIC WALL TILES COMPLETE  WITH UPVC TILE-TRIM ON
THE INTERNAL.

HEAVYDUTY - ANTI ACID FLOOR TILESHD

HD
2100MM HIGH ALL ROUND HEAVY DUTY ANTI ACID WALL TILES WITH ABOVE

ITEM LOCATION
PAINT TYPE

(ICI) COLOR CODE UNDERCOAT PRIMER

EXTERNAL WALLS1. WEATHER
SHIELD

RIM GREY - 10397 ALKALI RESISTING WALL
TENAGA RED - 14238
TENAGA BLUE - 11326

SEALER
A931-18177

DOORS & WINDOWS2.
SPEED

RIM GREY - 10051
GLOSS PAINT

TENAGA BLUE - 11296
TENAGA RED - 14225

A545-101
UNDERCOATALL METAL & TIMBER

SURFACES

& CEILING
INTERNAL WALLS3.

WHITE
EMULSION

ALKALI RESISTING WALL

A931-18177
SEALER

V2

- 2500MM (HEIGHT) REMOVABLE FENCING HOT DIPPED GALVANISED IRON FRAME
WITH HOT DIPPED GALVANISED ANTI CLIMB, ANTICUT MESH SIZE 12.5 X75 X 4 MM D

COATING OR APPROVE EQUIVALENTS.

- 600mm x 1200mm HIGH LEVEL ALUMN. FRAME OBSCURED GLASS TOP HUNG
  WINDOW TO MANUFR'S DETAIL

- 600mm x 2400mm HIGH LEVEL ALUMN. FRAME OBSCURED GLASS TOP HUNG
  WINDOW TO MANUFR'S DETAIL

D1

D2

D3

FD1

RS1

FD2

FD3

- 1100MM x 2400MM REMOVABLE FENCING AND GATE TO DETAILS (ANTI-CLIMB)

- 900MM X 2100MM SINGLE LEAF MILD STEEL  DOOR TO MANUF'S DETAIL

- 2000MM x 2700MM DOUBLE LEAF 2HR. FIRE RATED DOOR C/W RUBBER
  SKIRTING AND DOOR CLOSER TO BOMBA APPROVAL TO MANUF'S DETAIL

- 3000MM x 3500MM MS ROLLER SHUTTER TO MANUF'S DETAIL TO BE LINKED
  TO THE FIRE FIGHTING SYSTEM WITH CLOSING TIME LESS THAN 30 SECONDS

- 1800MM X 2100MM DOUBLE LEAF SOLID MILD STEEL DOOR C/W RUBBER
   SKIRTING TO MANUFCT'S (CABLE ROOM)

- 1000MM x 2100MM 2HR. FIRE RATED SINGLE LEAF DOOR
  TO BOMBA APPROVAL TO MANUF'S DETAIL

- 1000MM X 2100MM 2HR. FIRE RATED SINGLE LEAF DOOR C/W RUBBER
   SKIRTING AND DOOR CLOSER TO BOMBA APPROVAL TO MANUF'S DETAIL

ITEM DESCRIPTION

- 1800MM X 600MM 225MM THK. P.C VENT BLOCK WITH ANTI-VERMIN ALUM.
  WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY

- 3000MM X 600MM 225MM THK. P.C VENT BLOCK WITH ANTI-VERMIN ALUM.
  WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY

GT1

POWER FLOAT, FLOOR HARDENER C/W GREEN EPOXY FLOOR
FINISHESCR1

POWER FLOAT, FLOOR HARDENER WITH 10kN/M DESIGN LOAD  C/W GREEN
EPOXY FLOOR FINISHESCR2

EP
2100MM HIGH WALL PAINT WITH TNB GREY GLOSS ICI PAINT OR EQUIVALENT
ABOVE 2100MM HIGH LEVEL PAINT WITH WHITE EMULSION ICI PAINT OR
EQUIVALENT

2100MM HIGH PAINT WITH WHITE EMULSION ICI PAINT OR EQUIVALENT

PP CEMENT PLASTER AT FULL HEIGHT ALL ROUND C/W WHITE EMULSION PAINT
ICI OR EQUIVALENT

B1

VENTILATION BLOCK  SCHEDULE

COLOUR SCHEME FOR SUBSTATION BUILDING

5.22m2

B1
EP

* 2100mm HIGH INTERNAL WALL MUST PAINTED WITH EPOXY COPON EA-4 PROTECTIVE

W1

W2

V1

GT2 - 2500MM (HEIGHT) REMOVABLE FENCING HOT DIPPED GALVANISED IRON FRAME
WITH HOT DIPPED GALVANISED ANTI CLIMB, ANTICUT MESH SIZE 12.5 X75 X 4 MM D

- 600MM X 600MM ALUM. LOURVES COMPLETE WITH ANTI-VERMIN ALUM.
  WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLYV3

- 400MM X 400MM DIA. EXHAUST FAN COMPLETE WITH ADJUSTABLE FLAPPER
  .EF

ALL SLOT OPENING SHALL BE COVERED WITH
6mm THK. STEEL CHEQUERED PLATE C/W
LIFTING HOOK.

GENERAL NOTES:
1) THIS LAYOUT DRAWING SHALL BE USED AS A PRELIMINARY DESIGN GUIDELINE ONLY.

CONSULTANT SHALL ACQUIRE FINAL APPROVAL FROM TNB PRIOR TO SUBSTATION
CONSTRUCTION STAGE.

2)  FIRE FIGHTING NOZZLE, SMOKE & HEAT DETECTOR SHALL BE INSTALLED AT CLEAR AREA
AND AWAY FROM SLOT OPENING.

- 230MM THK. BRICKWALL (WELL BURN CLAY BRICK ) WITH CEMT PLASTER ON BOTHSIDES
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P.4 SSU 33 kV Bersendirian - Elevations Sections

CEILING FINISHESFINISH FLOOR LEVEL

AREA

FLOOR FINISH SPACE CODE

LEGEND :

FLOOR FINISHES

CEILING FINISHES
- 3.2MM THK x 600MM x 1200MM CEMENT BOARD CEILING PANEL ON
  RIGID H.W TIMBER FRAME

AF

WALL CONSTRUCTION

B

WALL FINISHES

WP

CT2

DOOR

WINDOW

FLOOR CONSTRUCTION

- 100MM THK. MASS CONC FLOOR SLAB.

- 150MM THK. HARDCORE.

- 150MM THK 30 - 50MM DIA. STONE
  CHIPPING

- 150MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES

- OFF-FORM SKIM COAT WITH 1 LAYER OF SEALER AND MIN. 2 LAYER OF
  EMULTION / WHEATHERBOND PAINT ( WHERE APPLICABLE )

SC

- 25MM THK. LEAN CONCRETE.

- 100MM THK COMPACTED HARDCORE
   AT COMPACTED EARTHFILL.

CT PC
FFL+ 0.050

WALL FINISHES

WALL

CEMENT RENDER

CERAMIC TILES

CR

CT

3MM THK. GRADE 'A' SKIM COATING SYSTEM WITH 2 COATS OF WEATHER
SHIELD PAINT ON THE EXTERNAL

1500MM HIGH CERAMIC WALL TILES COMPLETE  WITH UPVC TILE-TRIM ON
THE INTERNAL.

HEAVYDUTY - ANTI ACID FLOOR TILESHD

HD
2100MM HIGH ALL ROUND HEAVY DUTY ANTI ACID WALL TILES WITH ABOVE

ITEM LOCATION PAINT TYPE
(ICI) COLOR CODE UNDERCOAT PRIMER

EXTERNAL WALLS1. WEATHER
SHIELD

RIM GREY - 10397 ALKALI RESISTING WALL
TENAGA RED - 14238
TENAGA BLUE - 11326

SEALER
A931-18177

DOORS & WINDOWS2.
SPEED

RIM GREY - 10051
GLOSS PAINT

TENAGA BLUE - 11296
TENAGA RED - 14225

A545-101
UNDERCOATALL METAL & TIMBER

SURFACES

& CEILING
INTERNAL WALLS3.

WHITE
EMULSION

ALKALI RESISTING WALL

A931-18177
SEALER

V2

- 2500MM (HEIGHT) REMOVABLE FENCING HOT DIPPED GALVANISED IRON FRAME
WITH HOT DIPPED GALVANISED ANTI CLIMB, ANTICUT MESH SIZE 12.5 X75 X 4 MM D

COATING OR APPROVE EQUIVALENTS.

- 600mm x 1200mm HIGH LEVEL ALUMN. FRAME OBSCURED GLASS TOP HUNG
  WINDOW TO MANUFR'S DETAIL

- 600mm x 2400mm HIGH LEVEL ALUMN. FRAME OBSCURED GLASS TOP HUNG
  WINDOW TO MANUFR'S DETAIL

D1

D2

D3

FD1

RS1

FD2

FD3

- 1100MM x 2400MM REMOVABLE FENCING AND GATE TO DETAILS (ANTI-CLIMB)

- 900MM X 2100MM SINGLE LEAF MILD STEEL  DOOR TO MANUF'S DETAIL

- 2000MM x 2700MM DOUBLE LEAF 2HR. FIRE RATED DOOR C/W RUBBER
  SKIRTING AND DOOR CLOSER TO BOMBA APPROVAL TO MANUF'S DETAIL

- 3000MM x 3500MM MS ROLLER SHUTTER TO MANUF'S DETAIL TO BE LINKED
  TO THE FIRE FIGHTING SYSTEM WITH CLOSING TIME LESS THAN 30 SECONDS

- 1800MM X 2100MM DOUBLE LEAF SOLID MILD STEEL DOOR C/W RUBBER
   SKIRTING TO MANUFCT'S (CABLE ROOM)

- 1000MM x 2100MM 2HR. FIRE RATED SINGLE LEAF DOOR
  TO BOMBA APPROVAL TO MANUF'S DETAIL

- 1000MM X 2100MM 2HR. FIRE RATED SINGLE LEAF DOOR C/W RUBBER
   SKIRTING AND DOOR CLOSER TO BOMBA APPROVAL TO MANUF'S DETAIL

ITEM DESCRIPTION

- 1800MM X 600MM 225MM THK. P.C VENT BLOCK WITH ANTI-VERMIN ALUM.
  WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY

- 3000MM X 600MM 225MM THK. P.C VENT BLOCK WITH ANTI-VERMIN ALUM.
  WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY

GT1

POWER FLOAT, FLOOR HARDENER C/W GREEN EPOXY FLOOR
FINISHESCR1

POWER FLOAT, FLOOR HARDENER WITH 10kN/M DESIGN LOAD  C/W GREEN
EPOXY FLOOR FINISHESCR2

EP
2100MM HIGH WALL PAINT WITH TNB GREY GLOSS ICI PAINT OR EQUIVALENT
ABOVE 2100MM HIGH LEVEL PAINT WITH WHITE EMULSION ICI PAINT OR
EQUIVALENT

2100MM HIGH PAINT WITH WHITE EMULSION ICI PAINT OR EQUIVALENT

PP CEMENT PLASTER AT FULL HEIGHT ALL ROUND C/W WHITE EMULSION PAINT
ICI OR EQUIVALENT

B1

VENTILATION BLOCK  SCHEDULE

COLOUR SCHEME FOR SUBSTATION BUILDING

5.22m2

B1
EP

* 2100mm HIGH INTERNAL WALL MUST PAINTED WITH EPOXY COPON EA-4 PROTECTIVE

W1

W2

V1

GT2 - 2500MM (HEIGHT) REMOVABLE FENCING HOT DIPPED GALVANISED IRON FRAME
WITH HOT DIPPED GALVANISED ANTI CLIMB, ANTICUT MESH SIZE 12.5 X75 X 4 MM D

- 600MM X 600MM ALUM. LOURVES COMPLETE WITH ANTI-VERMIN ALUM.
  WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLYV3

- 400MM X 400MM DIA. EXHAUST FAN COMPLETE WITH ADJUSTABLE FLAPPER
  .EF
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- 230MM THK. BRICKWALL (WELL BURN CLAY BRICK ) WITH CEMT PLASTER ON
BOTHSIDES
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P.5 SSU 33 kV Bersambung - Ground Floor Plan, Cable Cellar
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225 mm THK. CLAY BRICKWALL WITH
20 mm THK. CEMENT PLASTER
ON BOTHSIDES.

LV METER KIOSK/PANEL

LV METER KIOSK/PANEL

FIRE DETECTION / ACTIVE SYSTEM
(SUBJECT TO BOMBA APPROVAL)

GENERAL NOTES:
1) THIS LAYOUT DRAWING SHALL BE USED AS A PRELIMINARY DESIGN GUIDELINE ONLY.

CONSULTANT SHALL ACQUIRE FINAL APPROVAL FROM TNB PRIOR TO SUBSTATION
CONSTRUCTION STAGE.

2)  FIRE FIGHTING NOZZLE, SMOKE & HEAT DETECTOR SHALL BE INSTALLED AT CLEAR AREA
AND AWAY FROM SLOT OPENING.

3) MINIMUM CLEAR HEIGHT FOR CABLE CELLAR - 2400MM

CEILING FINISHESFINISH FLOOR LEVEL

AREA

FLOOR FINISH SPACE CODE

LEGEND :

FLOOR FINISHES

CEILING FINISHES
- 3.2MM THK x 600MM x 1200MM CEMENT BOARD CEILING PANEL ON
  RIGID H.W TIMBER FRAME

AF

WALL CONSTRUCTION

B

WALL FINISHES

WP

CT2

DOOR

WINDOW

FLOOR CONSTRUCTION

- 100MM THK. MASS CONC FLOOR SLAB.

- 150MM THK. HARDCORE.

- 150MM THK 30 - 50MM DIA. STONE
  CHIPPING

- 150MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES

- OFF-FORM SKIM COAT WITH 1 LAYER OF SEALER AND MIN. 2 LAYER OF
  EMULTION / WHEATHERBOND PAINT ( WHERE APPLICABLE )

SC

- 25MM THK. LEAN CONCRETE.

- 100MM THK COMPACTED HARDCORE
   AT COMPACTED EARTHFILL.

CT PC
FFL+ 0.050

WALL FINISHES

WALL

CEMENT RENDER

CERAMIC TILES

CR

CT

3MM THK. GRADE 'A' SKIM COATING SYSTEM WITH 2 COATS OF WEATHER
SHIELD PAINT ON THE EXTERNAL

1500MM HIGH CERAMIC WALL TILES COMPLETE  WITH UPVC TILE-TRIM ON
THE INTERNAL.

HEAVYDUTY - ANTI ACID FLOOR TILESHD

HD
2100MM HIGH ALL ROUND HEAVY DUTY ANTI ACID WALL TILES WITH ABOVE

ITEM LOCATION PAINT TYPE
(ICI) COLOR CODE UNDERCOAT PRIMER

EXTERNAL WALLS1. WEATHER
SHIELD

RIM GREY - 10397 ALKALI RESISTING WALL
TENAGA RED - 14238
TENAGA BLUE - 11326

SEALER
A931-18177

DOORS & WINDOWS2.
SPEED

RIM GREY - 10051
GLOSS PAINT

TENAGA BLUE - 11296
TENAGA RED - 14225

A545-101
UNDERCOATALL METAL & TIMBER

SURFACES

& CEILING
INTERNAL WALLS3.

WHITE
EMULSION

ALKALI RESISTING WALL

A931-18177
SEALER

V2

- 2500MM (HEIGHT) REMOVABLE FENCING HOT DIPPED GALVANISED IRON FRAME
WITH HOT DIPPED GALVANISED ANTI CLIMB, ANTICUT MESH SIZE 12.5 X75 X 4 MM D

COATING OR APPROVE EQUIVALENTS.

- 600mm x 1200mm HIGH LEVEL ALUMN. FRAME OBSCURED GLASS TOP HUNG
  WINDOW TO MANUFR'S DETAIL

- 600mm x 2400mm HIGH LEVEL ALUMN. FRAME OBSCURED GLASS TOP HUNG
  WINDOW TO MANUFR'S DETAIL

D1

D2

D3

FD1

RS1

FD2

FD3

- 1100MM x 2400MM REMOVABLE FENCING AND GATE TO DETAILS (ANTI-CLIMB)

- 900MM X 2100MM SINGLE LEAF MILD STEEL  DOOR TO MANUF'S DETAIL

- 2000MM x 2700MM DOUBLE LEAF 2HR. FIRE RATED DOOR C/W RUBBER
  SKIRTING AND DOOR CLOSER TO BOMBA APPROVAL TO MANUF'S DETAIL

- 3000MM x 3500MM MS ROLLER SHUTTER TO MANUF'S DETAIL TO BE LINKED
  TO THE FIRE FIGHTING SYSTEM WITH CLOSING TIME LESS THAN 30 SECONDS

- 1800MM X 2100MM DOUBLE LEAF SOLID MILD STEEL DOOR C/W RUBBER
   SKIRTING TO MANUFCT'S (CABLE ROOM)

- 1000MM x 2100MM 2HR. FIRE RATED SINGLE LEAF DOOR
  TO BOMBA APPROVAL TO MANUF'S DETAIL

- 1000MM X 2100MM 2HR. FIRE RATED SINGLE LEAF DOOR C/W RUBBER
   SKIRTING AND DOOR CLOSER TO BOMBA APPROVAL TO MANUF'S DETAIL

ITEM DESCRIPTION

- 1800MM X 600MM 225MM THK. P.C VENT BLOCK WITH ANTI-VERMIN ALUM.
  WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY

- 3000MM X 600MM 225MM THK. P.C VENT BLOCK WITH ANTI-VERMIN ALUM.
  WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY

GT1

POWER FLOAT, FLOOR HARDENER C/W GREEN EPOXY FLOOR
FINISHESCR1

POWER FLOAT, FLOOR HARDENER WITH 10kN/M DESIGN LOAD  C/W GREEN
EPOXY FLOOR FINISHESCR2

EP
2100MM HIGH WALL PAINT WITH TNB GREY GLOSS ICI PAINT OR EQUIVALENT
ABOVE 2100MM HIGH LEVEL PAINT WITH WHITE EMULSION ICI PAINT OR
EQUIVALENT

2100MM HIGH PAINT WITH WHITE EMULSION ICI PAINT OR EQUIVALENT

PP CEMENT PLASTER AT FULL HEIGHT ALL ROUND C/W WHITE EMULSION PAINT
ICI OR EQUIVALENT

B1 - 230MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES

VENTILATION BLOCK  SCHEDULE

COLOUR SCHEME FOR SUBSTATION BUILDING

5.22m2

B1
EP

* 2100mm HIGH INTERNAL WALL MUST PAINTED WITH EPOXY COPON EA-4 PROTECTIVE

W1

W2

V1

GT2 - 2500MM (HEIGHT) REMOVABLE FENCING HOT DIPPED GALVANISED IRON FRAME
WITH HOT DIPPED GALVANISED ANTI CLIMB, ANTICUT MESH SIZE 12.5 X75 X 4 MM D

- 600MM X 600MM ALUM. LOURVES COMPLETE WITH ANTI-VERMIN ALUM.
  WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLYV3

- 400MM X 400MM DIA. EXHAUST FAN COMPLETE WITH ADJUSTABLE FLAPPER
  .EF

ALL SLOT OPENING SHALL BE COVERED WITH
6mm THK. STEEL CHEQUERED PLATE C/W
LIFTING HOOK.

drop 50mm

drop 50mm

TO COVER WITH 6mm  REINFORCED
CHEQUER PLATE AND ALLOW 600 mm
GAP ON TOP OF RAMP FOR CABLE

24 NOS OF DUCTING PVC CLASS B/HDPE PN10/HDPE
CORRUGATED DOUBLE WALL 150 MM DIAMETER AND
EXTENDED 1000 MM BEYOND PERIMETER FENCING  C/W
WATER TIGHT ENDCAP BOTH END
(OUT GOING CABLE -- 33KV)

B1
PP
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P.6 SSU 33 kV Bersambung - First Floor Plan, Switchgear Room, Control Room & Battery Room
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1100mm HIGH 50mm dia.
REMOVABLE STAINLESS STEEL
HANDRAIL.

225 mm THK. CLAY BRICKWALL WITH
20 mm THK. CEMENT PLASTER
ON BOTHSIDES.

1100mm HIGH 50mm dia.
STAINLESS STEEL HANDRAIL.

RC STAIRCASE WITH ANTI-SLIP
C/W ANTI-SLIP NOSING TILES.

RC STAIRCASE WITH ANTI-SLIP C/W
ANTI-SLIP NOSING TILES.

1100mm HIGH 50mm dia.
STAINLESS STEEL HANDRAIL.

1200mm WIDE SWITCH GEAR   (33kV)
SLOT C/W 500mm CANTILEVERED
HACKABLE SLAB ON BOTH SIDES
TO BE COVERED WITH 6mm THK. STEEL
CHEQUERED PLATE C/W LIFTING HOOK.

FIRE FIGHTING SYSTEM

FIRE FIGHTING SYSTEM

12000

GENERAL NOTES:
1) THIS LAYOUT DRAWING SHALL BE USED AS A PRELIMINARY DESIGN GUIDELINE ONLY.

CONSULTANT SHALL ACQUIRE FINAL APPROVAL FROM TNB PRIOR TO SUBSTATION
CONSTRUCTION STAGE.

2)  FIRE FIGHTING NOZZLE, SMOKE & HEAT DETECTOR SHALL BE INSTALLED AT CLEAR AREA
AND AWAY FROM SLOT OPENING.

CEILING FINISHESFINISH FLOOR LEVEL

AREA

FLOOR FINISH SPACE CODE

LEGEND :

FLOOR FINISHES

CEILING FINISHES
- 3.2MM THK x 600MM x 1200MM CEMENT BOARD CEILING PANEL ON

RIGID H.W TIMBER FRAME
AF

WALL CONSTRUCTION

B

WALL FINISHES

WP

CT2

DOOR

WINDOW

FLOOR CONSTRUCTION

- 100MM THK. MASS CONC FLOOR SLAB.

- 150MM THK. HARDCORE.

- 150MM THK 30 - 50MM DIA. STONE
CHIPPING

- 150MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES

- OFF-FORM SKIM COAT WITH 1 LAYER OF SEALER AND MIN. 2 LAYER OF
EMULTION / WHEATHERBOND PAINT ( WHERE APPLICABLE )

SC

- 25MM THK. LEAN CONCRETE.

- 100MM THK COMPACTED HARDCORE
AT COMPACTED EARTHFILL.

CT PC
FFL+ 0.050

WALL FINISHES

WALL

CEMENT RENDER

CERAMIC TILES

CR

CT

3MM THK. GRADE 'A' SKIM COATING SYSTEM WITH 2 COATS OF WEATHER
SHIELD PAINT ON THE EXTERNAL

1500MM HIGH CERAMIC WALL TILES COMPLETE  WITH UPVC TILE-TRIM ON
THE INTERNAL.

HEAVYDUTY - ANTI ACID FLOOR TILESHD

HD
2100MM HIGH ALL ROUND HEAVY DUTY ANTI ACID WALL TILES WITH ABOVE

ITEM LOCATION
PAINT TYPE

(ICI) COLOR CODE UNDERCOAT PRIMER

EXTERNAL WALLS1. WEATHER
SHIELD

RIM GREY - 10397 ALKALI RESISTING WALL
TENAGA RED - 14238
TENAGA BLUE - 11326

SEALER
A931-18177

DOORS & WINDOWS2.
SPEED

RIM GREY - 10051
GLOSS PAINT

TENAGA BLUE - 11296
TENAGA RED - 14225

A545-101
UNDERCOATALL METAL & TIMBER

SURFACES

& CEILING
INTERNAL WALLS3.

WHITE
EMULSION

ALKALI RESISTING WALL

A931-18177
SEALER

V2

- 2500MM (HEIGHT) REMOVABLE FENCING HOT DIPPED GALVANISED IRON FRAME
WITH HOT DIPPED GALVANISED ANTI CLIMB, ANTICUT MESH SIZE 12.5 X75 X 4 MM D

COATING OR APPROVE EQUIVALENTS.

- 600mm x 1200mm HIGH LEVEL ALUMN. FRAME OBSCURED GLASS TOP HUNG
WINDOW TO MANUFR'S DETAIL

- 600mm x 2400mm HIGH LEVEL ALUMN. FRAME OBSCURED GLASS TOP HUNG
WINDOW TO MANUFR'S DETAIL

D1

D2

D3

FD1

RS1

FD2

FD3

- 1100MM x 2400MM REMOVABLE FENCING AND GATE TO DETAILS (ANTI-CLIMB)

- 900MM X 2100MM SINGLE LEAF MILD STEEL  DOOR TO MANUF'S DETAIL

- 2000MM x 2700MM DOUBLE LEAF 2HR. FIRE RATED DOOR C/W RUBBER
SKIRTING AND DOOR CLOSER TO BOMBA APPROVAL TO MANUF'S DETAIL

- 3000MM x 3500MM MS ROLLER SHUTTER TO MANUF'S DETAIL TO BE LINKED
TO THE FIRE FIGHTING SYSTEM WITH CLOSING TIME LESS THAN 30 SECONDS

- 1800MM X 2100MM DOUBLE LEAF SOLID MILD STEEL DOOR C/W RUBBER
   SKIRTING TO MANUFCT'S (CABLE ROOM)

- 1000MM x 2100MM 2HR. FIRE RATED SINGLE LEAF DOOR
TO BOMBA APPROVAL TO MANUF'S DETAIL

- 1000MM X 2100MM 2HR. FIRE RATED SINGLE LEAF DOOR C/W RUBBER
SKIRTING AND DOOR CLOSER TO BOMBA APPROVAL TO MANUF'S DETAIL

ITEM DESCRIPTION

- 1800MM X 600MM 225MM THK. P.C VENT BLOCK WITH ANTI-VERMIN ALUM.
WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY

- 3000MM X 600MM 225MM THK. P.C VENT BLOCK WITH ANTI-VERMIN ALUM.
WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY

GT1

POWER FLOAT, FLOOR HARDENER C/W GREEN EPOXY FLOOR
FINISHESCR1

POWER FLOAT, FLOOR HARDENER WITH 10kN/M DESIGN LOAD  C/W GREEN
EPOXY FLOOR FINISHESCR2

EP
2100MM HIGH WALL PAINT WITH TNB GREY GLOSS ICI PAINT OR EQUIVALENT
ABOVE 2100MM HIGH LEVEL PAINT WITH WHITE EMULSION ICI PAINT OR
EQUIVALENT

2100MM HIGH PAINT WITH WHITE EMULSION ICI PAINT OR EQUIVALENT

PP CEMENT PLASTER AT FULL HEIGHT ALL ROUND C/W WHITE EMULSION PAINT
ICI OR EQUIVALENT

B1 - 230MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES

VENTILATION BLOCK  SCHEDULE

COLOUR SCHEME FOR SUBSTATION BUILDING

5.22m2

B1
EP

* 2100mm HIGH INTERNAL WALL MUST PAINTED WITH EPOXY COPON EA-4 PROTECTIVE

W1

W2

V1

GT2 - 2500MM (HEIGHT) REMOVABLE FENCING HOT DIPPED GALVANISED IRON FRAME
WITH HOT DIPPED GALVANISED ANTI CLIMB, ANTICUT MESH SIZE 12.5 X75 X 4 MM D

- 600MM X 600MM ALUM. LOURVES COMPLETE WITH ANTI-VERMIN ALUM.
WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLYV3

- 400MM X 400MM DIA. EXHAUST FAN COMPLETE WITH ADJUSTABLE FLAPPER
.EF

ALL SLOT OPENING SHALL BE COVERED WITH
6mm THK. STEEL CHEQUERED PLATE C/W
LIFTING HOOK.

CR2SC
B1
EP

CR2SCB1
EP

HDSCCR2SCCTSCCR2SC

-CR

drop 50mm

-CR

BATTERY ROOM
Design Load : 10kn/m2

1.  FLOOR & WALL TILES 2100 MM HIGH AROUND FINISHES : 
ANTI ACID / HOMOG FLOOR TILES

2.  WALL ABOVE 2100 MM PAINT WITH WHITE EMULSION 
PAINT

3.  LAB TYPE WASH HAND BASIN SIZE  560 x 560 x 235
C/W FLEXIBLE GOOSENECK WATER TAP.

-  18"x18" MIRROR C/W ALUMINIUM FRAME.
-  STOP COCK - NEARBY WASH HAND BASIN
-  WATER - DIRECT WATER SUPPLY.

4.  ALUMINIUM LOUVERS  C/W ANTI-VERMIN NETTING
(BOTH SIDES) - W3

5.  EXHAUST FAN  (1 NOS)

B1
HD

B1
CT2

B1
PP

B1
PP

© Tenaga Nasional Berhad



150 Lampiran P. Stesen Suis Utama 33 kV

P.7 SSU 33 kV Bersambung - Ground Floor Plan, Roo�ng
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GENERAL NOTES:
1) THIS LAYOUT DRAWING SHALL BE USED AS A PRELIMINARY DESIGN GUIDELINE ONLY.

CONSULTANT SHALL ACQUIRE FINAL APPROVAL FROM TNB PRIOR TO SUBSTATION
CONSTRUCTION STAGE.

2)  FIRE FIGHTING NOZZLE, SMOKE & HEAT DETECTOR SHALL BE INSTALLED AT CLEAR AREA
AND AWAY FROM SLOT OPENING.

CEILING FINISHESFINISH FLOOR LEVEL

AREA

FLOOR FINISH SPACE CODE

LEGEND :

FLOOR FINISHES

CEILING FINISHES
- 3.2MM THK x 600MM x 1200MM CEMENT BOARD CEILING PANEL ON
  RIGID H.W TIMBER FRAME

AF

WALL CONSTRUCTION

B

WALL FINISHES

WP

CT2

DOOR

WINDOW

FLOOR CONSTRUCTION

- 100MM THK. MASS CONC FLOOR SLAB.

- 150MM THK. HARDCORE.

- 150MM THK 30 - 50MM DIA. STONE
  CHIPPING

- 150MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES

- OFF-FORM SKIM COAT WITH 1 LAYER OF SEALER AND MIN. 2 LAYER OF
  EMULTION / WHEATHERBOND PAINT ( WHERE APPLICABLE )

SC

- 25MM THK. LEAN CONCRETE.

- 100MM THK COMPACTED HARDCORE
   AT COMPACTED EARTHFILL.

CT PC
FFL+ 0.050

WALL FINISHES

WALL

CEMENT RENDER

CERAMIC TILES

CR

CT

3MM THK. GRADE 'A' SKIM COATING SYSTEM WITH 2 COATS OF WEATHER
SHIELD PAINT ON THE EXTERNAL

1500MM HIGH CERAMIC WALL TILES COMPLETE  WITH UPVC TILE-TRIM ON
THE INTERNAL.

HEAVYDUTY - ANTI ACID FLOOR TILESHD

HD
2100MM HIGH ALL ROUND HEAVY DUTY ANTI ACID WALL TILES WITH ABOVE

ITEM LOCATION
PAINT TYPE

(ICI) COLOR CODE UNDERCOAT PRIMER

EXTERNAL WALLS1. WEATHER
SHIELD

RIM GREY - 10397 ALKALI RESISTING WALL
TENAGA RED - 14238
TENAGA BLUE - 11326

SEALER
A931-18177

DOORS & WINDOWS2.
SPEED

RIM GREY - 10051
GLOSS PAINT

TENAGA BLUE - 11296
TENAGA RED - 14225

A545-101
UNDERCOATALL METAL & TIMBER

SURFACES

& CEILING
INTERNAL WALLS3.

WHITE
EMULSION

ALKALI RESISTING WALL

A931-18177
SEALER

V2

- 2500MM (HEIGHT) REMOVABLE FENCING HOT DIPPED GALVANISED IRON FRAME
WITH HOT DIPPED GALVANISED ANTI CLIMB, ANTICUT MESH SIZE 12.5 X75 X 4 MM D

COATING OR APPROVE EQUIVALENTS.

- 600mm x 1200mm HIGH LEVEL ALUMN. FRAME OBSCURED GLASS TOP HUNG
  WINDOW TO MANUFR'S DETAIL

- 600mm x 2400mm HIGH LEVEL ALUMN. FRAME OBSCURED GLASS TOP HUNG
  WINDOW TO MANUFR'S DETAIL

D1

D2

D3

FD1

RS1

FD2

FD3

- 1100MM x 2400MM REMOVABLE FENCING AND GATE TO DETAILS (ANTI-CLIMB)

- 900MM X 2100MM SINGLE LEAF MILD STEEL  DOOR TO MANUF'S DETAIL

- 2000MM x 2700MM DOUBLE LEAF 2HR. FIRE RATED DOOR C/W RUBBER
  SKIRTING AND DOOR CLOSER TO BOMBA APPROVAL TO MANUF'S DETAIL

- 3000MM x 3500MM MS ROLLER SHUTTER TO MANUF'S DETAIL TO BE LINKED
  TO THE FIRE FIGHTING SYSTEM WITH CLOSING TIME LESS THAN 30 SECONDS

- 1800MM X 2100MM DOUBLE LEAF SOLID MILD STEEL DOOR C/W RUBBER
   SKIRTING TO MANUFCT'S (CABLE ROOM)

- 1000MM x 2100MM 2HR. FIRE RATED SINGLE LEAF DOOR
  TO BOMBA APPROVAL TO MANUF'S DETAIL

- 1000MM X 2100MM 2HR. FIRE RATED SINGLE LEAF DOOR C/W RUBBER
   SKIRTING AND DOOR CLOSER TO BOMBA APPROVAL TO MANUF'S DETAIL

ITEM DESCRIPTION

- 1800MM X 600MM 225MM THK. P.C VENT BLOCK WITH ANTI-VERMIN ALUM.
  WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY

- 3000MM X 600MM 225MM THK. P.C VENT BLOCK WITH ANTI-VERMIN ALUM.
  WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY

GT1

POWER FLOAT, FLOOR HARDENER C/W GREEN EPOXY FLOOR
FINISHESCR1

POWER FLOAT, FLOOR HARDENER WITH 10kN/M DESIGN LOAD  C/W GREEN
EPOXY FLOOR FINISHESCR2

EP
2100MM HIGH WALL PAINT WITH TNB GREY GLOSS ICI PAINT OR EQUIVALENT
ABOVE 2100MM HIGH LEVEL PAINT WITH WHITE EMULSION ICI PAINT OR
EQUIVALENT

2100MM HIGH PAINT WITH WHITE EMULSION ICI PAINT OR EQUIVALENT

PP CEMENT PLASTER AT FULL HEIGHT ALL ROUND C/W WHITE EMULSION PAINT
ICI OR EQUIVALENT

B1 - 230MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES

VENTILATION BLOCK  SCHEDULE

COLOUR SCHEME FOR SUBSTATION BUILDING

5.22m2

B1
EP

* 2100mm HIGH INTERNAL WALL MUST PAINTED WITH EPOXY COPON EA-4 PROTECTIVE

W1

W2

V1

GT2 - 2500MM (HEIGHT) REMOVABLE FENCING HOT DIPPED GALVANISED IRON FRAME
WITH HOT DIPPED GALVANISED ANTI CLIMB, ANTICUT MESH SIZE 12.5 X75 X 4 MM D

- 600MM X 600MM ALUM. LOURVES COMPLETE WITH ANTI-VERMIN ALUM.
  WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLYV3

- 400MM X 400MM DIA. EXHAUST FAN COMPLETE WITH ADJUSTABLE FLAPPER
  .EF

ALL SLOT OPENING SHALL BE COVERED WITH
6mm THK. STEEL CHEQUERED PLATE C/W
LIFTING HOOK.
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P.8 SSU 33 kV Bersambung - Ground Floor Plan, Elevations Sections

CEILING FINISHESFINISH FLOOR LEVEL

AREA

FLOOR FINISH SPACE CODE

LEGEND :

FLOOR FINISHES

CEILING FINISHES
- 3.2MM THK x 600MM x 1200MM CEMENT BOARD CEILING PANEL ON
  RIGID H.W TIMBER FRAME

AF

WALL CONSTRUCTION

B

WALL FINISHES

WP

CT2

DOOR

WINDOW

FLOOR CONSTRUCTION

- 100MM THK. MASS CONC FLOOR SLAB.

- 150MM THK. HARDCORE.

- 150MM THK 30 - 50MM DIA. STONE
  CHIPPING

- 150MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES

- OFF-FORM SKIM COAT WITH 1 LAYER OF SEALER AND MIN. 2 LAYER OF
  EMULTION / WHEATHERBOND PAINT ( WHERE APPLICABLE )

SC

- 25MM THK. LEAN CONCRETE.

- 100MM THK COMPACTED HARDCORE
   AT COMPACTED EARTHFILL.

CT PC
FFL+ 0.050

WALL FINISHES

WALL

CEMENT RENDER

CERAMIC TILES

CR

CT

3MM THK. GRADE 'A' SKIM COATING SYSTEM WITH 2 COATS OF WEATHER
SHIELD PAINT ON THE EXTERNAL

1500MM HIGH CERAMIC WALL TILES COMPLETE  WITH UPVC TILE-TRIM ON
THE INTERNAL.

HEAVYDUTY - ANTI ACID FLOOR TILESHD

HD
2100MM HIGH ALL ROUND HEAVY DUTY ANTI ACID WALL TILES WITH ABOVE

ITEM LOCATION
PAINT TYPE

(ICI) COLOR CODE UNDERCOAT PRIMER

EXTERNAL WALLS1. WEATHER
SHIELD

RIM GREY - 10397 ALKALI RESISTING WALL
TENAGA RED - 14238
TENAGA BLUE - 11326

SEALER
A931-18177

DOORS & WINDOWS2.
SPEED

RIM GREY - 10051
GLOSS PAINT

TENAGA BLUE - 11296
TENAGA RED - 14225

A545-101
UNDERCOATALL METAL & TIMBER

SURFACES

& CEILING
INTERNAL WALLS3.

WHITE
EMULSION

ALKALI RESISTING WALL

A931-18177
SEALER

V2

- 2500MM (HEIGHT) REMOVABLE FENCING HOT DIPPED GALVANISED IRON FRAME
WITH HOT DIPPED GALVANISED ANTI CLIMB, ANTICUT MESH SIZE 12.5 X75 X 4 MM D

COATING OR APPROVE EQUIVALENTS.

- 600mm x 1200mm HIGH LEVEL ALUMN. FRAME OBSCURED GLASS TOP HUNG
  WINDOW TO MANUFR'S DETAIL

- 600mm x 2400mm HIGH LEVEL ALUMN. FRAME OBSCURED GLASS TOP HUNG
  WINDOW TO MANUFR'S DETAIL

D1

D2

D3

FD1

RS1

FD2

FD3

- 1100MM x 2400MM REMOVABLE FENCING AND GATE TO DETAILS (ANTI-CLIMB)

- 900MM X 2100MM SINGLE LEAF MILD STEEL  DOOR TO MANUF'S DETAIL

- 2000MM x 2700MM DOUBLE LEAF 2HR. FIRE RATED DOOR C/W RUBBER
  SKIRTING AND DOOR CLOSER TO BOMBA APPROVAL TO MANUF'S DETAIL

- 3000MM x 3500MM MS ROLLER SHUTTER TO MANUF'S DETAIL TO BE LINKED
  TO THE FIRE FIGHTING SYSTEM WITH CLOSING TIME LESS THAN 30 SECONDS

- 1800MM X 2100MM DOUBLE LEAF SOLID MILD STEEL DOOR C/W RUBBER
   SKIRTING TO MANUFCT'S (CABLE ROOM)

- 1000MM x 2100MM 2HR. FIRE RATED SINGLE LEAF DOOR
  TO BOMBA APPROVAL TO MANUF'S DETAIL

- 1000MM X 2100MM 2HR. FIRE RATED SINGLE LEAF DOOR C/W RUBBER
   SKIRTING AND DOOR CLOSER TO BOMBA APPROVAL TO MANUF'S DETAIL

ITEM DESCRIPTION

- 1800MM X 600MM 225MM THK. P.C VENT BLOCK WITH ANTI-VERMIN ALUM.
  WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY

- 3000MM X 600MM 225MM THK. P.C VENT BLOCK WITH ANTI-VERMIN ALUM.
  WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY

GT1

POWER FLOAT, FLOOR HARDENER C/W GREEN EPOXY FLOOR
FINISHESCR1

POWER FLOAT, FLOOR HARDENER WITH 10kN/M DESIGN LOAD  C/W GREEN
EPOXY FLOOR FINISHESCR2

EP
2100MM HIGH WALL PAINT WITH TNB GREY GLOSS ICI PAINT OR EQUIVALENT
ABOVE 2100MM HIGH LEVEL PAINT WITH WHITE EMULSION ICI PAINT OR
EQUIVALENT

2100MM HIGH PAINT WITH WHITE EMULSION ICI PAINT OR EQUIVALENT

PP CEMENT PLASTER AT FULL HEIGHT ALL ROUND C/W WHITE EMULSION PAINT
ICI OR EQUIVALENT

B1 - 230MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES

VENTILATION BLOCK  SCHEDULE

COLOUR SCHEME FOR SUBSTATION BUILDING

5.22m2

B1
EP

* 2100mm HIGH INTERNAL WALL MUST PAINTED WITH EPOXY COPON EA-4 PROTECTIVE

W1

W2

V1

GT2 - 2500MM (HEIGHT) REMOVABLE FENCING HOT DIPPED GALVANISED IRON FRAME
WITH HOT DIPPED GALVANISED ANTI CLIMB, ANTICUT MESH SIZE 12.5 X75 X 4 MM D

- 600MM X 600MM ALUM. LOURVES COMPLETE WITH ANTI-VERMIN ALUM.
  WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLYV3

- 400MM X 400MM DIA. EXHAUST FAN COMPLETE WITH ADJUSTABLE FLAPPER
  .EF
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