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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 Officer
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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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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.

11 Objektif

Objektif pembangunan dan pengemaskinian manual ini adalah seperti berikut:

(@) 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:

(@) 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.

() Sistem pemadam kebakaran.






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:

(@) 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 efisien kepada pengguna.

Pllihan 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 Kategori Bil. Alatubah Alatsuis Bilik Jangka
Pencawang

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 11kV selain daripada yang dicadangkan seperti di dalam
Jadual 2.1 perlu mendapatkan pandangan teknikal daripada TNB.



IS 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 efisien 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:

(@) 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 (flood 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 11/0.4
kv (dilengkapi dengan SCADA) perlu dijadikan pencawang piawai untuk

CSU dapat menjimatkan ruang, kos dan masa pemasangan.

penyambungan bekalan di kawasan baru seperti panduan berikut:

(@) 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 efisien
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:

(@) 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 (LVATYS).

(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 [EIS

2.3 Reka Bentuk Pencawang Elektrik 11/0.4 kV (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
Reka bentuk PE 11/0.4 kV dibahagikan kepada lapan jenis. Jadual 2.2 memberi disediakan. Saiz bilik jangka tersebut tertakluk kepada bilangan GMMK yang
ringkasan jenis PE yang sedia ada dan rujukan lampiran reka bentuk. akan dipasang dan perlu bersambung dengan PE. Panjang kabel single core
Jadual 2.2. Jenis PE 11/0.4 kV Polyvinyl Chloride (PVC) dari alatubah/feeder pillar TNB ke papan agihan
. utama/Main Switch Board (MSB) pengguna tidak melebihi 30 m.
Jenis Bil. Alatubah Alatsuis Bilik Jangka Lampiran
Pencawang ’ 8 (c) Saiz PE telah mengambil kira keperluan pemasangan SCADA seperti Remote
Bersendirian 1 VCB Tiada B.1-B.2 Terminal Unit (RTU), Remote Control Board (RCB), Dual SIM Router (DSR) dan
Bersendirian 2 VCB Tiada B.3-B4 sistem DC.
Bersendirian 1 VCB Ada B5-B6 (d) Boleh memuatkan maksimum empat panel VCB untuk jenis pencawan
. pat p J 1% g
Bersendirian 2 VCB Ada B7-B8 elektrik dengan pepasangan VCB.
Bersambung 1 VCB Tiada Cl-Cz2
Bersambung 2 VCB Tiada C3-C4
Bersambung 1 VCB Ada C5-C6b 24 Saiz Tapak
Bersambung 2 VCB Ada C7-C38
Bersend?r%an ! RMU T?ada bl-D2 Saiz tapak PE bersendirian perlu mematuhi keperluan building setback seperti
Bersendirian 2 RMU Tiada D.3-D4 , , ,
. yang telah ditetapkan oleh Pihak Berkuasa Tempatan (PBT) atau yang berkaitan.
Bersendirian 1 RMU Ada D.5-D.6 . : —
. Tapak perlu diisi dengan 150 mm high grade crusher run dan dilapis dengan 60
Bersendirian 2 RMU Ada D.7-D.8 : : _ : :
, mm premix. Sekiranya building setback tidak disyaratkan oleh PBT, maka ruang
Bersambung 1 RMU Tiada E1-E2 tuk Ad d Metering Infrastructure (AMT) T lu disediakan d :
Bersambung 5 RMU Tiada E3_E4 ur? u vanced Me en.ng nfrastructure ower perlu .1s.e ia an. engan saiz
minimum 2 m x 2 m, tidak termasuk 1 m ruang kelegaan minimum di antara AMI
Bersambung 1 RMU Ada E5-E6 T dan dindi
Bersambung 2 RMU Ada E7-ES8 ower dan dinding pencawans.
VCB - Vacuum Circuit Breaker, RMU - Ring Main Unit Rujuk Lampiran B.1-E.8 untuk reka bentuk terperinci.

Reka bentuk PE 11/0.4 kV perlu memenubhi 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 x 2 m perlu disediakan
bersebelahan dan bersambung dengan PE. Bilik jangka 2 m x 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.
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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:

(@) 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 F1-F2
Bersendirian 1 F3-F4
Bersendirian 2 F5-F6
Bersambung 0 F7-F8
Bersambung 1 F.9 - F10
Bersambung 2 F.11 - F12

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

(@) 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 x 2 m perlu disediakan
bersebelahan dan bersambung dengan SSU. Bilik jangka 2 m x 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 x 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.






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:

bekalan air dan paip sambungan kumbahan.
e Lokasi tapak bukan di kawasan tapak pelulusan sampah.

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

(@) Reka bentuk bangunan tinggi (high ground water level).

* Jenis reka bentuk PPU/SSU Bersendirian (Stand-alone) yang diguna e Lokasi tapak bukan di kawasan tambakan tanah (reclaimed land).
pakai ialah 1% tingkat dengan cable cellar.
(b) Tapak

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

e Lokasi tapak bukan di kawasan yang mempunyai rintangan elektrik
tanah yang tinggi (high resistivity).

e 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.

pencawang adalah tanah yang rata dengan saiz dan aras ketinggian yang
mencukupi dan berdekatan dengan punca bekalan/beban.

e Permukaan tanah perlu tersedia rata dan bukan laluan sungai,

berlembah, berbukit-bukau dan berpaya.
e Tiada sebarang jenis pembangunan lain di sebelah bawah (stratum) dan

e Saiz keluasan tapak tersebut perlulah mencukupi untuk pembinaan atas tapak yang dicadangkan untuk pembangunan projek PPU.

pencawang. Keluasan tapak pencawang perlu mengambil kira anjak-

undur bangunan daripada jalan, rezab taliair, sungai, zon penampan e Mempunyai laluan masuk yang bersesuaian ke tapak untuk kerja-kerja

(buffer zone) di tepi kawasan pembangunan, lereng bukit dan jarak dari pembinaan projek dan seterusnya menjadi laluan masuk utama ke

sempadan lot. pencawang.

e Tapak tersebut perlu mempunyai ketinggian minimum 300 mm di e Kerja-kerja pembersihan telah dilaksanakan oleh pihak berkaitan.

atas aras banjir (flood level) untuk memastikan saliran air (water
drainage) yang baik dan mengelakkan daripada bangunan pencawang
ditenggelami air sekiranya berlaku banjir.

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

e Lokasi tapak yang dicadangkan perlu berhampiran dengan sumber

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.



4. Pencawang Pembahagian Utama 33/11 kV Bersendirian (Stand-alone) & Stesen Suis Utama 33 kV

e Faktor-faktor lain yang berkaitan secara khusus untuk sesuatu projek Jadual 4.1 meringkaskan garis panduan reka bentuk bangunan pencawang dan
pencawang bagi memenuhi keperluan-keperluan lain. keperluan tapak. Panduan reka bentuk terperinci bangunan pencawang yang

(c) Bekalan VR bagi Bangunan SSU 33 kV berkaitan disertakan di Lampiran O.1-P.7.
e 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. Ciri-ciri Reka Bentuk PPU/SSU, Keperluan Saiz Bangunan dan Tanah
Bangunan PPU Bangunan SSU
e 1 /5 tingkat dengan cable cellar e 1 /5 tingkat dengan cable cellar
e Menempatkan bilik-bilik perkakas suis, kawalan dan bateri di tingkat 1 e Menempatkan bilik-bilik perkakas suis, kawalan dan bateri di tingkat 1
e Kabel ditempatkan di cable cellar (tingkat bawah) e Kabel ditempatkan di cable cellar (tingkat bawah)
e Saiz bangunan: 18 m x 18 m e Saiz bangunan: 14 m x 14 m
e Saiz tanah yang mencukupi iaitu sekurang-kurangnya 45 m x 45 m e Saiz tanah yang mencukupi iaitu sekurang-kurangnya 30 m x 30 m

e 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:

(@) 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/m? 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.
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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 spesifikasi 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:

(@) 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.l, A2, A3 dan M4 menunjukkan spesikasi dan reka bentuk
tersebut.
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Keperluan Asas Pembinaan Pencawang Elektrik

Seksyen ini menerangkan spesifikasi 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 spesifikasi 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 spesifikasi 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:

(@) Penggunaan bollard precast concrete 150 mm (diameter) x 1000 mm (tinggi)
dengan tapak (footing) 375 mm (panjang) x 375 mm (lebar) x 450 mm (tinggi)
serta concrete kerb 150 mm (lebar) x 300 mm (tinggi) untuk menandakan
tapak PE dan menahan premix daripada terkeluar.

13

(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:
(@) Pintu PE dibina mengikut spesifikasi 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) x 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) x 3000 mm (tinggi).



6. Keperluan Asas Pembinaan Pencawang Elektrik

(b) Tingkap PE dibina mengikut spesifikasi 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:
(@) Pintu PE dibina mengikut spesifikasi berikut:
Bilik alatsuis
Pintu Komposit FRP tanpa louvers (solid) dan rubber skirting di bawah pintu.
Ukuran: 1500 mm (lebar) x 3000 mm (tinggi).
Bilik alatubah
Pintu Komposit FRP tanpa louvers (solid) dan rubber skirting di bawah pintu.

Ukuran: 2400 mm (lebar) x 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 spesifikasi
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 spesifikasi dan reka bentuk peparit kabel.

Jadual 6.1 menunjukkan spesifikasi paip yang digunakan untuk jenis pencawang
yang berlainan.

Jadual 6.1. Jenis Pencawang Dengan Spesifikasi Paip

Jenis Pencawang Bil. Lapisan / Bil. Paip Jenis Paip

Pencawang elektrik

11/0.4 kV jenis RMU 2/3 uPVC Class B PN6 150 mmp

dan jenis VCB

. 1/4 uPVC Class B PN6 150 mmp
Pencawang elektrik
, dan dan

Stesen Suis 11 kV
1/3 uPVC Class B PN6 200 mmp
2/4

Feeder Pillar 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-flow seperti di dalam Lampiran M.2. Ini untuk memastikan agar bumbung
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6. Keperluan Asas Pembinaan Pencawang Elektrik

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.
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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 1SO14520.

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

[SO 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 memenubhi kriteria-kriteria berikut:

(@) Sistem pemadam kebakaran lengkap yang merangkumi sistem pemadaman
(suppression system), pengesanan dan penggeraan.
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(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 flooding).

(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,
CdanE.

() 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.



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 Certificate (FC) bangunan secara tahunan.
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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:

(@) 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.
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(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:

(@) 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.



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:

(@) 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.
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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).
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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.



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 Keselg;EE:rfl(mm) Bilik Alatsuis (mm)  Bilik Alatubah (mm) Kedalaman (mm)
1 Ruang Bersendirian VCB 7600 x 5100 4600 3000 5100
2 Ruang Bersendirian VCB 10600 x 5100 4600 2 x 3000 5100
1 Ruang Bersambung VCB 8600 x 5700 5600 3000 5700
2 Ruang Bersambung VCB 13000 x 5700 7000 2 x 3000 5700
1 Ruang Bersendirian RMU 7000 x 4000 4000 3000 4000
2 Ruang Bersendirian RMU 10000 x 4000 4000 2 x 3000 4000
1 Ruang Bersambung RMU 8600 x 5700 5000 3000 5700
2 Ruang Bersambung RMU 13000 x 5700 7000 2 x 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 Kesellrl)ll':;leanrfl(mm) Bilik Alatsuis (mm)  Bilik Alatubah (mm) Kedalaman (mm)
1 Ruang Bersendirian VCB 7600 x 5700 4600 3000 5700
2 Ruang Bersendirian VCB 10600 x 5700 4600 2 x 3000 5700
1 Ruang Bersambung VCB 7600 x 5700 4600 3000 5700
2 Ruang Bersambung VCB 12000 x 5700 6000 2 x 3000 5700
1 Ruang Bersendirian RMU 7000 x 5700 4000 3000 5700
2 Ruang Bersendirian RMU 10000 x 5700 4000 2 x 3000 5700
1 Ruang Bersambung RMU 7000 x 5700 4000 3000 5700
2 Ruang Bersambung RMU 11000 x 5700 5000 2 x 3000 5700

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

Jadual 9.3. Ringkasan Saiz Reka Bentuk Piawai SSU 11 kV

Jenis Bangunan Alatsuis Keselgll'fﬁf::l(mm) Bilik Alatsuis (mm) Bilik Alatubah (mm) Kedalaman (mm)
SSU tanpa Alatubah Bersendirian VCB 7000 x 6000 7000 o) 6000
SSU & 1 Alatubah Bersendirian VCB 10600 x 5700 7500 3000 5700
SSU & 2 Alatubah Bersendirian VCB 14000 x 5700 8000 2 x 3000 5700
SSU & Alatubah Bersambung VCB 7000 x 6000 7000 o) 6000
SSU & 1 Alatubah Bersambung VCB 10500 x 5700 7500 3000 5700
SSU & 2 Alatubah Bersambung VCB 14000 x 5700 8000 2 x 3000 5700

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

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

B.1
B.2
B.3
B.4
B.5
B.6
B.7
B.8

PE 11/0.4 kV Bersendirian (VCB)

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

PE 11/0.4 kV Bersendirian 1 Ruang Tanpa Bilik Jangka (VCB) - Pelan Susunatur, Pandangan Sisi & Pandangan Hadapan
PE 11/0.4 kV Bersendirian 2 Ruang Tanpa Bilik Jangka (VCB) - Pelan Tapak & Keratan Rentas

PE 11/0.4 kV Bersendirian 2 Ruang Tanpa Bilik Jangka (VCB) - Pelan Susunatur, Pandangan Sisi & Pandangan Hadapan
PE 11/0.4 kV Bersendirian 1 Ruang dengan Bilik Jangka (VCB) - Pelan Tapak & Keratan Rentas

PE 11/0.4 kV Bersendirian 1 Ruang dengan Bilik Jangka (VCB) - Pelan Susunatur, Pandangan Sisi & Pandangan Hadapan
PE 11/0.4 kV Bersendirian 2 Ruang dengan Bilik Jangka (VCB) - Pelan Tapak & Keratan Rentas

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

Lampiran B. PE 11/0.4 kV Bersendirian (VCB)

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

B.3 PE11/0.4 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)

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

B.5 PE11/0.4 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)

B.6

PE 11/0.4 kV Bersendirian 1 Ruang dengan Bilik Jangka (VCB) - Pelan Susunatur, Pandangan Sisi & Pandangan Hadapan
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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)
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PANDANGAN HADAPAN

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

Ci1
C.2
C.3
C4
C.5
C.6
Cc.7
C.8

PE 11/0.4 kV Bersambung (VCB)

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

PE 11/0.4 kV Bersambung 1 Ruang Tanpa Bilik Jangka (VCB) - Pelan Susunatur & Pandangan Hadapan
PE 11/0.4 kV Bersambung 2 Ruang Tanpa Bilik Jangka (VCB) - Pelan Tapak & Keratan Rentas

PE 11/0.4 kV Bersambung 2 Ruang Tanpa Bilik Jangka (VCB) - Pelan Susunatur & Pandangan Hadapan
PE 11/0.4 kV Bersambung 1 Ruang dengan Bilik Jangka (VCB) - Pelan Tapak & Keratan Rentas

PE 11/0.4 kV Bersambung 1 Ruang dengan Bilik Jangka (VCB) - Pelan Susunatur & Pandangan Hadapan
PE 11/0.4 kV Bersambung 2 Ruang dengan Bilik Jangka (VCB) - Pelan Tapak & Keratan Rentas

PE 11/0.4 kV Bersambung 2 Ruang dengan Bilik Jangka (VCB) - Pelan Susunatur & 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
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Lampiran C. PE 11/0.4 kV Bersambung (VCB)

C.2 PE11/0.4 kV Bersambung 1 Ruang Tanpa Bilik Jangka (VCB) - Pelan Susunatur & Pandangan Hadapan
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YW 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) L

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

C.5 PE11/0.4 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)

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

C.7 PE11/0.4 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) LI

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

D.1
D.2
D.3
D.4
D.5
D.6
D.7
D.8

PE 11/0.4 kV Bersendirian (RMU)

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

PE 11/0.4 kV Bersendirian 1 Ruang Tanpa Bilik Jangka (RMU) - Pelan Susunatur, Pandangan Sisi & Pandangan Hadapan
PE 11/0.4 kV Bersendirian 2 Ruang Tanpa Bilik Jangka (RMU) - Pelan Tapak & Keratan Rentas

PE 11/0.4 kV Bersendirian 2 Ruang Tanpa Bilik Jangka (RMU) - Pelan Susunatur, Pandangan Sisi & Pandangan Hadapan
PE 11/0.4 kV Bersendirian 1 Ruang dengan Bilik Jangka (RMU) - Pelan Tapak & Keratan Rentas

PE 11/0.4 kV Bersendirian 1 Ruang dengan Bilik Jangka (RMU) - Pelan Susunatur, Pandangan Sisi & Pandangan Hadapan
PE 11/0.4 kV Bersendirian 2 Ruang dengan Bilik Jangka (RMU) - Pelan Tapak & Keratan Rentas

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

D.2

PE 11/0.4 kV Bersendirian 1 Ruang Tanpa Bilik Jangka (RMU) - Pelan Susunatur, Pandangan Sisi & Pandangan Hadapan
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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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D.4

Lampiran D. PE 11/0.4 kV Bersendirian (RMU) JEEIE

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

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

D.7 PE11/0.4 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) JEEIE

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

E.1
E.2
E.3
E.4
E.5
E.6
E.7
E.8

PE 11/0.4 kV Bersambung (RMU)

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

PE 11/0.4 kV Bersambung 1 Ruang Tanpa Bilik Jangka (RMU) - Pelan Susunatur, Pandangan Sisi & Pandangan Hadapan
PE 11/0.4 kV Bersambung 2 Ruang Tanpa Bilik Jangka (RMU) - Pelan Tapak & Keratan Rentas

PE 11/0.4 kV Bersambung 2 Ruang Tanpa Bilik Jangka (RMU) - Pelan Susunatur, Pandangan Sisi & Pandangan Hadapan
PE 11/0.4 kV Bersambung 1 Ruang dengan Bilik Jangka (RMU) - Pelan Tapak & Keratan Rentas

PE 11/0.4 kV Bersambung 1 Ruang dengan Bilik Jangka (RMU) - Pelan Susunatur, Pandangan Sisi & Pandangan Hadapan
PE 11/0.4 kV Bersambung 2 Ruang dengan Bilik Jangka (RMU) - Pelan Tapak & Keratan Rentas

PE 11/0.4 kV Bersambung 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 PE11/0.4 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)

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

E.4 PE 11/0.4 kV Bersambung 2 Ruang Tanpa Bilik Jangka (RMU) - Pelan Susunatur, Pandangan Sisi & Pandangan Hadapan
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B3 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
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Lampiran E. PE 11/0.4 kV Bersambung (RMU)

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

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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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

F.2 SSU 11/0.4 kV Bersendirian Tanpa Alatubah - Pelan Susunatur, Pandangan Sisi & Pandangan Hadapan
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BZ8 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

SSU 11/0.4 kV Bersendirian 1 Ruang - Pelan Susunatur, Pandangan Sisi & Pandangan Hadapan
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B/ 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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Lampiran F. Stesen Suis Utama 11 kV
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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
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F.7 SSU 11/0.4 kV Bersambung Tanpa Alatubah - Pelan Tapak & Keratan Rentas




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

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

3000 3000 8000 Q Q

5700
4900

(>
{+]
N
N
“.:E
|
N
1+
N
N
N
N
N
N
SE

760
760
760

l\
l@
S\
I

TRENCH TO EE FILIED WITH WASH

s g s COMPACT SAND (PASIR SUNGAD) A0 O 190 o thick X
s M2 B BE COVERED WITH 50 (2) CRMENT \ | |
i | / o . FENERD PR \‘760 " L
3 f
g T P Room E v i
- -
< s S
g s {oe0m s i INERNVAL FLOOR OF THE
- 2 PVC pipe Cass P Vs 8/5 0 EE PAINT WITH 4

“"“""“ @ f g

900 760
1000 77 = A
T sol 308l )’

m E ‘ |
—FEB'— \-EB'— ¥ = 7/; ~i 1
NINNRR

Groove line ] / N

>
N NN
oo ¥
3
1]
o 1
| J—
3045
_1%
;
£
N\

1465

=35

i /EEE!

|

:FF

E\
Bl

a8

&

/L

L

Groove line

-7 iy P .

14000 5700
3000 3000 8000 4 800 N 4900
150 1
Al '] '] I ll_l J I
TP 7] 71 7]

3050
2100
2100

60 f 1050 3860 860 1. 1050 4+—3860

st 900 760 7

L

450

450
450

1200

1200

1500
" 1200
1500

P -~ P ~ P iy - ‘< - ~~ - ‘<

—_ [ AP R |

@ © 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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B Lampiran G. Reka Bentuk & Keperluan Bilik Jangka

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

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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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 Spesifikasi dan Kriteria

Berikut adalah spesifikasi dan kriteria bagi pemasangan alatubah arus jangka
(metering CT) dan perentangan kabel servis bagi pengguna voltan rendah pukal:

(a) Lokasi Alatubah Arus Jangka
e Metering CT perlu dipasang di dalam Ground Mounted Metering Kiosk
(GMMK).

(b) Kabel Servis
e Kabel servis perlu direntang di dalam concrete trench. Concrete trench
perlu diisi penuh dengan pasir selepas kabel servis direntang.

e 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.

e Kabel servis perlu direntang dan diselenggara oleh pemilik/pemaju
kepada pengguna sekiranya jarak MSB melebihi 30 m dengan
mengambil kira syarat-syarat berikut:

() Susutan voltan (volt drop).

(ii) Kehilangan tenaga (losses).

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.

(i) 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.

(iii) Perlindungan fizikal kabel PVC/PVC supaya kerosakan kabel servis (c) Semua lukisan Ground Mounted Metering Kiosk (GMMK) perlu mendapatkan

tidak mudah berlaku. kelulusan Jurutera Profesional dan dimajukan kepada TNB.
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BEIM 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)

@ © Tenaga Nasional Berhad



LAMPIRAN I

Reka Bentuk Piawai Papan Tanda Pencawang

I.1 Notis

Spesifikasi notis di pencawang elektrik berdasarkan Peraturan-Peraturan Elektrik
(Peraturan 38) adalah seperti berikut:

(@) 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
Perkataan "DILARANG MASUK" hendaklah ditulis dengan besar

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

putih.

tinggi dan jarak hurufnya ialah 6 mm.

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

Notis "BAHAYA" hendaklah daripada bahan yang sesuai, berukuran 240 mm
lebar dan 350 mm tinggi dengan huruf berwarna "MERAH" di atas latar

(c)

(d)

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.
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I.2 Papan Tanda Arahan Bagi Rawatan Renjatan Elektrik

Spesifikasi papan tanda di pencawang elektrik berdasarkan Peraturan-Peraturan
Elektrik (Peraturan 39) adalah seperti berikut:

(@) 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.



Lampiran I. Reka Bentuk Piawai Papan Tanda Pencawang

I.3 Jenis Papan Tanda Piawai Pencawang

PAPAN TANDA PIAWAI- PE PAPAN TANDA PIAWAI- PE PADAT (CSU)
§ 505 | o 330
X X X X
L7 L 15454 [ o P
S 10 | )
Bl UTAMAKAN KESELAMATAN 8“§P AN 151548 A
- | PENCAWANG ELEKTRIK ', " [II7TIIGCENTTY
- TMNSETIAALAMNO.1 = _™ pENCAWANG ELEKTRIK
o DIINNRYV\[CR\Y/'N0); @ -  TMNCONTOH24987 3
) TANPA KEBENARAN S DILARANG MASUK
P TANPA KEBENARAN
0 19* 7519* 7519* 90 1’% 751% 751% 751% )




LAMPIRAN ]

Reka Bentuk Piawai Penanda Alat Pemadam Api

Standard Sign

White Pictogram On Red
Background
(Flat/Perpendicular to the
wall depending on best
visual sign recognition

Red Stripes
50mm Wide on White
background

(Diagonal at 45 deg.)
800

1700

1500

1200

No of Extinguisher: 1 2 3
W1 (mm) 500 800 1000
W2 (mm) 800 800 1000
Floor Level
Yellow Stripes
199mm Wide o PENANDA ALAT
200mm Spacing o
(Diagonal at 45 deg.) W2 | PEMADAM API1
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LAMPIRAN K

K1
K.2
K.3
K.4

Keperluan Lampu & Soket Elektrik untuk SSU dan PE

Keperluan Lampu & Soket Elektrik dalam PE 1 Ruang (Bersendirian)
Keperluan Lampu & Soket Elektrik dalam PE 1 Ruang (Bersambung)
Keperluan Lampu & Soket Elektrik dalam SSU 2 Ruang (Bersendirian)
Keperluan Lampu & Soket Elektrik dalam SSU 2 Ruang (Bersambung)
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BE[A Lampiran K. Keperluan Lampu & Soket Elektrik untuk SSU dan PE

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

Wiring & Fitting - PE SINGLE CHAMBER STAND ALONE

] Wiring and fittings
—_— 0 00— =1
| | Single phase wiring is required to be done with G.I Conduit/Heavy-duty orange electrical PVC
- - conduits complete wi ain-switc , , istribution board and separate Earthing,
duit let ith Mai itch (63A), RCD, MCB Distribution board and te Earthi
BBeaETEaEaETEl] K "
| (2 —r— | source of supply is from the Feeder Pillar.
I I
: : a. internal lighting to be ingle Tube Lig are channel c/w angle/mirror reflector.
| = | Allint I lighting to be T8 AC LED Single Tube Light b h Ic/ le/mi flect
i\
| ! I\' | b. All External lighting to be T8 AC LED Single Tube Light Vapor Tight Fixture c/w Photoelectric Controls
i 51 AR } {1 | Unit (PECU) and 20A contactor.
: )5'5( L 1 nos of
| 9 e | c. Alllighting to be ?ft (2.7m) above finish floor level.
. = pipe for EFI .
: I ik : d. All switches % 13A Switch/Outlet to be 5ft (1.5m) above floor level.
type) inside.
i _'_:‘ : il \ | e. All switch to be spring reserve type.
! v Il )*I/'%\ | f. Emergency lighting to be T5 LED Tube Light self contained emergency lighting luminaries c/w
| E: il | Hi-temp Nickel Cadmium battery 3 hrs backup duration to Jabatan Bomba approval.
¢ o e 8
! y % l— = A /'_-\ | g. For Attach Building Substation an Auto Venting System (c/w thermostat controls with 20A
| ?E‘ :‘..' I ]'_ - | contactor) must be use and to be connected with Substation Fire Fighting System.
| [ A | ¢ Single Chamber S/S - 1 nos of 400mm x 400mm (16") Venting to be use
. . e Double Chamber S/S - 2 nos of 400mm x 400mm (16") Venting to be use
| & /\ /\ 7 | 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.
I NI I
SKIMATIK (SLD)-LAMPU & SOKET
MD Watt (Amp) 1764 (9.0 A) 2000 (10.2 A) R N ITEM | SYMBOL DESCRIPTION
?gf ':,tyu F(C'A'::f") 2:5 4%30 2‘;'30 S CONAACTOR @ MAXIMUM 20W (OR LESS THAN 20 WATT) SELF BALLASTED DOUBLE CAPPED T8 LED TUBE
L W) P, e =5 Tooare 500 1500 Tssarei 500H 50015 = Toor ookt ok Tonmls 5 = = (AC-5A) 1 —— | (FROSTED TYPE, LENGTH 1200mm) CEILING MOUNTED LUMINARE BARE CHANNEL TYPE
= = = = pare} Spare 22°7% WITH SUSPENSION ROD (2700mm FFL HEIGHT INCLUDING ALL NECESSARY ACCESORIES)
Spare: Batt/FTU/DSR 1 1 1 1 2 ss
1x_1500W_Panel API g 9 MAXIMUM 20W (OR LESS THAN 20 WATT) SELF BALLASTED DOUBLE CAPPED T8 LED TUBE
1x 2 Gang 13A SSO 1 1 S e - 2 I | (FROSTED TYPE, LENGTH 1200mm) WALL MOUNTED LUMINARE BARE CHANNEL TYPE
1x 1 Gang 13A SSO 2 |2 22 & INCLUDING ALL NECESSARY ACCESORIES
1x 40W EXHAUST FAN S99 ° MAXIMUM 11W (OR LESS THAN 11 WATT) SELF BALLASTED DOUBLE CAPPED WEATHERPROOF T8
i1x 10W (LED) EL 3 = B 3 LED TUBE (FROSTED TYPE, LENGTH 600mm) WALL MOUNTED LUMINARE ABOVE DOOR LEVEL
1x_11W_(LED) T8. 5 ; ; HEIGHT C/W PHOTOELECTRIC CONTROL UNIT (PECU), WEATHERPROOF CASING (IP65) AND 20A
1x 20W (LED) T8. g 4 SPN CONTACTOR INCLUDING ALL NECESSARY ACCESSORIES
. Y-Y-Y.Y. Y-oYaYe Yin V.. Y, ) Y u YY) q 3
CIRCUIT NO. 2134567 )8)9 J10 11121314 15) 18 p 400mm DIAMETER EXHAUST FAN C/W AUTO SHUTTER (TO BE CONNECTED WITH
N A AN AN AN MNMDNANAA NN N AN AN R 4 @ % CLEAN AGENT SYSTEM), THERMOSTAT CONTROL (300mm BELOW SOFFIT SLAB)
/, DETA—;J}:E?;;\AZES?E-E?SNSTKREOTAHK 5 = LED LIGHT SELF CONTAINED EMERGENCY LIGHTING LUMINAIRES C/W HI-TEMP
SEE DETAIL A I ) NICKEL CADMIUM BATTERY 3 HOURS BACKUP DURATION APPROVED BY BOMBA
6 _‘_ 10A SP 1 WAY SWITCH (1500mm ABOVE FINISHED FLOOR LEVEL)
.‘;T') },T') ,f,]:) :,r') ,'.",T') ,f,r') ,‘,‘,:) g]) ,',‘,i) ,',",i) g]) ,',‘,i) ,',",i) ,,“,P N o 7 N 1 GANG 13A 3 PIN SWITCHED SOCKET OUTLET (1500mm ABOVE FINISHED FLOOR LEVEL)
[ Y [ Y [ Y Y A LY [ Y @ @ [ Y L @ Y @ @ @
N 8 _&_ 2 GANG 13A 3 PIN SWITCHED SOCKET OUTLET (1500mm ABOVE FINISHED FLOOR LEVEL)
ROD 400 RCD 40A (30m4)
= 20A SPN
" (100mi) CONTACTOR 9 ) DISTRIBUTION BOARD - 26 WAY 2 ROW
MCB 40A GA - 1 x MCB 63A 2 Pole with 2 x BUS-BAR + 2 x RCCB 40A (100mA / 30mA) 2 Pole
(DIN RAIL TYPE)
25mm x 3mm tinned o) 10 < Thermostat Controls Unit with 20A contactor for Auto venting System
giztiaiigé?sinslnilts 'WALL MOUNTED PHOTO 2 & | (For Attach building Substation)
M5 e 10k gsm mg 2 RW ELECTRIC & A
SWIICH CONTROL &
| — ¥ (o RaL PR UNIT
1 x 16mm PVC (PECU)
2x10mm sq Ca
Green Earih Coble ng < | Photoelectric Controls Unit (PECU) with 20A contactor for External Lighting
1
= GS CONDUIT C/W OFC N\
@& =5
16mm dia. x 3000mm (L) copper jacketed (minimum radial
f To be Terminate ab
thickness 0.25mm) steel core earth electrode c/w precast heavy ™ W Pillar DETAIL A - PERINCIAN SKEMATIK C . . .
Feoder 2.0kg CO2 Portable Fire Exfi her (S/GR
(:llgiEc‘oncrete earth chamber & removable concrete cover etc PHOTO ELECTRIC CONTROL UNIT 12 1& g ortaple rire extinguisner ( / oom)
THE CONNECTION OF THE CABLE TO THE EARTH ELECTRODE (PECU) e
SHALL BE BY EXOTHERMIC WELDED CONNECTIONS 13 AB 90kg ABC Portable Fire Ex’ringuisher (TX Room) 9

Drwg_24987_17102022

@ © Tenaga Nasional Berhad




Lampiran K. Keperluan Lampu & Soket Elektrik untuk SSU dan PE [JEFAS

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

Wiring & Fitting - PE SINGLE CHAMBER ATTACHED

Wiring and fittings

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

P

/4
b 1 a. Allinternal lighting to be T8 AC LED Single Tube Light bare channel c/w angle/mirror reflector.
\/
1
/\ b. All External lighting to be T8 AC LED Single Tube Light Vapor Tight Fixture c/w Photoelectric Controls

Thos of 20mm dia. Unit (PECU) and 20A contactor.
electrical pvc pipe for
EFI c/w 2 pair wire

(Bell type) inside.

c. Alllighting 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

—o0!

—Eh % contactor) must be use and to be connected with Substation Fire Fighting System.
Yy e Single Chamber S/S - 1 nos of 400mm x 400mm (16") Venting to be use
/\ /SEE§ e Double Chamber S/S - 2 nos of 400mm x 400mm (16") Venting to be use
Ny
NN
NAN 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.
g,
SKIMATIK (SLD)-LAMPU & SOKET
MD Watt (Amp) 2378 (12.1 A) 2000 (10.2 A) og¥® N ITEM SYMBOL DESCRIPTION
3 7 a O O
?gf’;‘;yu F(°A‘°:1°') 2’283 5%’30 2%?0 92z CoNaASPN . MAXIMUM 20W (OR LESS THAN 20 WATT) SELF BALLASTED DOUBLE CAPPED T8 LED TUBE
CL W) P, 150Ts 33 120 (5001500 500 5005005 70 oo Teow Tosk Ts S E s = (AC-5A) 1 — (FROSTED TYPE, LENGTH 1200mm) CEILING MOUNTED LUMINARE BARE CHANNEL TYPE
— — — pore > 22 WITH SUSPENSION ROD (2700mm FFL HEIGHT INCLUDING ALL NECESSARY ACCESORIES)
Spare: Batt/FTU/DSR 1 1 1 1 g s 8
1x_1500W_Panel API 1 °c88 MAXIMUM 20W (OR LESS THAN 20 WATT) SELF BALLASTED DOUBLE CAPPED T8 LED TUBE
X 2 Gang 13A SSO 1 1 g 28 ” 2 |T| (FROSTED TYPE, LENGTH 1200mm) WALL MOUNTED LUMINARE BARE CHANNEL TYPE
1x 1 Gang 13A SSO 2 11 232 < INCLUDING ALL NECESSARY ACCESORIES
1x_40W_EXHAUST FAN 1 S99 5 MAXIMUM 11W (OR LESS THAN 11 WATT) SELF BALLASTED DOUBLE CAPPED WEATHERPROOF T8
1x 10W (LED) EL 3 s = 3 LED TUBE (FROSTED TYPE, LENGTH 600mm) WALL MOUNTED LUMINARE ABOVE DOOR LEVEL
1x 11W (LED; T8. 3 9 9 HEIGHT C/W PHOTOELECTRIC CONTROL UNIT (PECU), WEATHERPROOF CASING (IP65) AND 20A
1x 20W (LED) T8. 6 4§ 8 SPN CONTACTOR INCLUDING ALL NECESSARY ACCESSORIES
g 9 9
CIRCUIT NO. (1Y 2Y3Y4YsYsY7Ys Yo Yol [11Y12Y13Y14Y15Y16) |3 = ~>] | 400mm DIAMETER EXHAUST FAN C/W AUTO SHUTTER (TO BE CONNECTED WITH
N AN NN AN AN N AN A N A NN N AN A | 4 ZX] | CLEAN AGENT SYSTEM), THERMOSTAT CONTROL (300mm BELOW SOFFIT SLAB)
/, : Oh DET%E?;,'\A%ETETC ?SJNST};%TATIK 5 = LED LIGHT SELF CONTAINED EMERGENCY LIGHTING LUMINAIRES C/W HI-TEMP
SEE DETAIL A I A NICKEL CADMIUM BATTERY 3 HOURS BACKUP DURATION APPROVED BY BOMBA
SEE DETAIL B 6 é 10A SP 1 WAY SWITCH (1500mm ABOVE FINISHED FLOOR LEVEL)
},P ,gi) ,g]) gt') g]) g]) g:) gr) o gi) gi) gi) gl) gl) o 7 N 1 GANG 13A 3 PIN SWITCHED SOCKET OUTLET (1500mm ABOVE FINISHED FLOOR LEVEL)
Y R R« R R« R GRA ¢ X & [ - [ X [ X [ Y - -
8 _é_ 2 GANG 13A 3 PIN SWITCHED SOCKET OUTLET (1500mm ABOVE FINISHED FLOOR LEVEL)
2 ey D 404 (S0emt) 20A SPN N
(10amy) CONTACTOR 9 DBy DISTRIBUTION BOARD - 26 WAY 2 ROW
gaﬂm (AC-5A) - 1xMCB 63A 2 Pole with 2 x BUS-BAR + 2 x RCCB 40A (100mA / 30mA) 2 Pole
25mm x 3mm finned 0 10 « | Thermostat Controls Unit with 20A contactor for Auto venting System
earthing ferminal ¢/ WALL MOUNTED ” & | (For Attach building Substation)
2 nos Mé bolts & nuts MB 63A 10kA 28 WAY 2 ROW 3 5A
MAIN SWICH SPN IB &
1x 16mm PVC [ O Rl TR
X mm
| 2 x 10mm sg Cu
Green Earih Cable M 1 S | Photoelectric Controls Unit (PECU) with 20A contactor for External Lighting
e GS CONDUIT C/W C°C 5A N
) & =5m)
16mm dia. x 3000mm (L) copper jacketed (minimum radial o be "
thickness 0.25mm) steel core earth electrode c/w precast heavy uwmn- DETAIL A - PERINCIAN SKEMATIK C . . .
Feoder 2.0k 2 Portable Fire Ext h R
itg::oncrete earth chamber & removable concrete cover etc PHOTO ELECTRIC CONTROL UNIT 12 15 Okg CO2 Portable Fire Extinguisher (S/G Room)
THE C‘ONNECTION OF THE CABLE TO THE EARTH ELECTRODE m New SS Design
SHALL BE BY EXOTHERMIC WELDED CONNECTIONS 13 Mi& 9.0kg ABC Portable Fire Extinguisher (Tx Room) Drwg_24987 17102022

@ © Tenaga Nasional Berhad



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

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

Wiring & Fitting - SSU DOUBLE CHAMBER STAND ALONE

W ® 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,
== =======| =S === =s====| source of supply is from the Feeder Pillar.
IZ2—i1000—| |—1000—F=H
a. Allinternal lighting to be T8 AC LED Single Tube Light bare channel c/w angle/mirror reflector.
i | b 5 1 s
\ ‘\II: b. All External lighting to be T8 AC LED Single Tube Light Vapor Tight Fixture c/w Photoelectric Controls
:,K /'\! Unit (PECU) and 20A contactor.
LE AN S, p £ o Ay 7]
g >g ool \ 74 c. Alllighting to be ?ft (2.7m) above finish floor level.
electrical pve
il Dot d. All switches % 13A Switch/Outlet to be 5ft (1.5m) above floor level.
wire (Bell
lfve) inside.
e E e. All switch to be spring reserve type.
n 0 f. Emergency lighting to be T5 LED Tube Light self contained emergency lighting luminaries c/w
1 == n 3 Hi-temp Nickel Cadmium battery 3 hrs backup duration to Jabatan Bomba approval.
ey il n == )
I 1_ 7 iy 1— i E g. For Attach Building Substation an Auto Venting System (c/w thermostat controls with 20A
Il 3 ° g ﬁ, contactor) must be use and to be connected with Substation Fire Fighting System.
Il _T_ 9 T_ A ¢ Single Chamber S/S - 1 nos of 400mm x 400mm (16") Venting to be use
e Double Chamber S/S - 2 nos of 400mm x 400mm (16") Venting to be use
Wi
/SEE:Q h. Lighting, Portable Fire Extinguisher and Emergency Light are to be supply and install by Developer.
NN The number required and positioning of these fittings within the Substation are shown on drawings.
SKIMATIK (SLD)-LAMPU & SOKET
MD Watt (Amp) 2084.8 (10.6 A) 2000 (10.2 A) 0899 N ITEM | SYMBOL DESCRIPTION
a O O
?gl.er:/tytt l-'(c::‘or) 3.586 4%30 2‘;'30 g2z CONAACTOR I - MAXIMUM 20W (OR LESS THAN 20 WATT) SELF BALLASTED DOUBLE CAPPED T8 LED TUBE
oL (W) B 150 140‘ 66 Tssare| 500 1500500 fi500h500Ts 0 Toaw Toett Tosk Toeorels 5 = = (AC-5A) (J; 1 —— | (FROSTED TYPE, LENGTH 1200mm) CEILING MOUNTED LUMINARE BARE CHANNEL TYPE
= = pare} Spare 22°7% WITH SUSPENSION ROD (2700mm FFL HEIGHT INCLUDING ALL NECESSARY ACCESORIES)
Spare: Batt/FTU/DSR 1 1 1 1 2 ss
1x_1500W_Panel API g 9 MAXIMUM 20W (OR LESS THAN 20 WATT) SELF BALLASTED DOUBLE CAPPED T8 LED TUBE
1x 2 Gang 13A SSO 1 1 S e - 2 I | (FROSTED TYPE, LENGTH 1200mm) WALL MOUNTED LUMINARE BARE CHANNEL TYPE
1x 1 Gang 13A SSO 2 2|2 22 & INCLUDING ALL NECESSARY ACCESORIES
1x 40W EXHAUST FAN S99 ° MAXIMUM 11W (OR LESS THAN 11 WATT) SELF BALLASTED DOUBLE CAPPED WEATHERPROOF T8
1x 10W (LED) EL 312 & o 3 LED TUBE (FROSTED TYPE, LENGTH 600mm) WALL MOUNTED LUMINARE ABOVE DOOR LEVEL
1x_11W_(LED) T8. 6 ; ; HEIGHT C/W PHOTOELECTRIC CONTROL UNIT (PECU), WEATHERPROOF CASING (IP65) AND 20A
1x 20W (LED) T8. 6 6 g g SPN CONTACTOR INCLUDING ALL NECESSARY ACCESSORIES
¥ . Y, Y=<Y.,) Y5YaYo Yin) f\f)\f\f\f\ q 3
CIRCUIT NO. 1234567 )8)9 J10 11121314 15) 18 p 400mm DIAMETER EXHAUST FAN C/W AUTO SHUTTER (TO BE CONNECTED WITH
N A AN AN AN MNMDNANAA NN N AN AN R 4 @ % CLEAN AGENT SYSTEM), THERMOSTAT CONTROL (300mm BELOW SOFFIT SLAB)
/, DETA{J}:E?;;\AZES?E-E?SNSTEEOTAHK 5 =3 LED LIGHT SELF CONTAINED EMERGENCY LIGHTING LUMINAIRES C/W HI-TEMP
SEE DETAIL A I ) NICKEL CADMIUM BATTERY 3 HOURS BACKUP DURATION APPROVED BY BOMBA
6 _‘_ 10A SP 1 WAY SWITCH (1500mm ABOVE FINISHED FLOOR LEVEL)
.‘;T') },T') B\ ad moy = ,‘,‘,:) g]) ,',‘,i) ,',",i) g]) ,',‘,i) ,',",i) ,,“,P N o 7 N 1 GANG 13A 3 PIN SWITCHED SOCKET OUTLET (1500mm ABOVE FINISHED FLOOR LEVEL)
[ Y [ Y [ Y Y A LY [ Y @ @ [ Y L @ Y @ @ @
8 _&_ 2 GANG 13A 3 PIN SWITCHED SOCKET OUTLET (1500mm ABOVE FINISHED FLOOR LEVEL)
g FDa RCD 40A (30mh) soasen | N
(100mt) CONTACTOR 9 & DISTRIBUTION BOARD - 26 WAY 2 ROW
MCB 40A GA - 1 X MCB 63A 2 Pole with 2 x BUS-BAR + 2 x RCCB 40A (100mA / 30mA) 2 Pole
(DIN RAIL TYPE)
25mm x 3mm tinned o) 10 < Thermostat Controls Unit with 20A contactor for Auto venting System
earthing terminal ¢/ 'WALL MOUNTED PHOTO ” & | (For Attach building Substation)
2nos M6 bolts & nuts B 634 10KkA 28 WAY 2 ROW ELECTRIC K A
MAN SWIICH SPN DB CONTROL B
| — ¥ (o RaL PR UNIT
1 x 16mm PVC (PECU)
Green Earth Cable 2 x 10mm sg Cu . . . . .
PVC/SHA/PYC 1" e < | Photoelectric Controls Unit (PECU) with 20A contactor for External Lighting
= GS CONDUIT C/W OFC N\
@& =5
16mm dia. x 3000mm (L) copper jacketed (minimum radial
f To be Terminate ab
thickness 0.25mm) steel core earth electrode c/w precast heavy NG LV Feeder Fillar DETAIL A - PERINCIAN SKEMATIK C . . .
(:llgiEc‘oncrete earth chamber & removable concrete cover etc PHOTO ELECTRIC CONTROL UNIT 12 1& 2.0kg CO2 Portable Fire Extinguisher (S/G Room)
THE CONNECTION OF THE CABLE TO THE EARTH ELECTRODE (PECU) RIS
SHALL BE BY EXOTHERMIC WELDED CONNECTIONS 13 AB 90kg ABC Portable Fire Ex’ringuisher (TX Room) Drwgi249877g17102022

@ © Tenaga Nasional Berhad




Lampiran K. Keperluan Lampu & Soket Elektrik untuk SSU dan PE [JEEMS

K.4 Keperluan Lampu & Soket Elektrik dalam SSU 2 Ruang (Bersambung)

Wiring & Fitting - SSU DOUBLE CHAMBER ATTACHED

Wiring and fittings

I—V 7 A1 7l 7 A—I Single phase wiring is required to be done with G.I Conduit/Heavy-duty orange electrical PVC
7] 9 % conduits complete with Main-switch (63A), RCD, MCB Distribution board and separate Earthing,
/ ‘? source of supply is from the Feeder Pillar.
\\ll ‘\ll ¥ / a. Allinternal lighting to be T8 AC LED Single Tube Light bare channel c/w angle/mirror reflector.
n N
1 1 b. All External lighting to be T8 AC LED Single Tube Light Vapor Tight Fixture c/w Photoelectric Controls
oo o Unit (PECU) and 20A contactor.
electrical ;;vc
e o c. Alllighting to be 9ft (2.7m) above finish floor level.
A e mice

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.
e Single Chamber S/S - 1 nos of 400mm x 400mm (16") Venting to be use
e Double Chamber S/S - 2 nos of 400mm x 400mm (16") Venting to be use

(L LLLL
(Ll L L

YOIV
LLLLL

2\ 12\

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.

SKIMATIK (SLD)-LAMPU & SOKET
MD Watt (Amp) 2490 (12.7 A) 2000 (10.2 A) o2 N ITEM | SYMBOL DESCRIPTION
a O O
22': '3;:"« '?Af?') g& 5%30 2%'830 S CON-ACTOR @ MAXIMUM 20W (OR LESS THAN 20 WATT) SELF BALLASTED DOUBLE CAPPED T8 LED TUBE
TRO) P, 150Ti001 35180 5601500 500N 5005001 > Tor T Tosr S os s (AC-5A) 1 ——— | (FROSTED TYPE, LENGTH 1200mm) CEILING MOUNTED LUMINARE BARE CHANNEL TYPE
= SpareSpare 53270 WITH SUSPENSION ROD (2700mm FFL HEIGHT INCLUDING ALL NECESSARY ACCESORIES)
Spare: Batt/FTU/DSR 1 1 1 1 R
1x 1500W Panel AP| 1 g g9 MAXIMUM 20W (OR LESS THAN 20 WATT) SELF BALLASTED DOUBLE CAPPED T8 LED TUBE
1x 2 Gang 13A SSO 1 1 cee 2 2 I I (FROSTED TYPE, LENGTH 1200mm) WALL MOUNTED LUMINARE BARE CHANNEL TYPE
1x 1 Gang 13A SSO 2 2 § Z 2 § INCLUDING ALL NECESSARY ACCESORIES
1x_40W _EXHAUST FAN 2 S99 . MAXIMUM 11W (OR LESS THAN 11 WATT) SELF BALLASTED DOUBLE CAPPED WEATHERPROOF T8
1x _10W (LED) EL 312 33y 3 LED TUBE (FROSTED TYPE, LENGTH 600mm) WALL MOUNTED LUMINARE ABOVE DOOR LEVEL
1x 11W LED) T8. 3 : Z HEIGHT C/W PHOTOELECTRIC CONTROL UNIT (PECU), WEATHERPROOF CASING (IP65) AND 20A
1x 20W (LED) T8. 4 gl SPN CONTACTOR INCLUDING ALL NECESSARY ACCESSORIES
0| o
CIRCUIT NO. (1Y2)Y3)+)s)6Y)Y7Ye Yo Yro) [11)12)13)14)15)16) 4 ~7] | 400mm DIAMETER EXHAUST FAN C/W AUTO SHUTTER (TO BE CONNECTED WITH
AAAAAAAAAAA MAAANA AN/ o o 4 Z~] | CLEAN AGENT SYSTEM), THERMOSTAT CONTROL (300mm BELOW SOFFIT SLAB)
|+ 3 -5 DETA.I\JEE??,-\AZES}?ETCEAO'\‘NST};EOTATIK 5 = LED LIGHT SELF CONTAINED EMERGENCY LIGHTING LUMINAIRES C/W HI-TEMP
SEE DETAIL A L NICKEL CADMIUM BATTERY 3 HOURS BACKUP DURATION APPROVED BY BOMBA
SEE DETAIL B 6 é 10A SP 1 WAY SWITCH (1500mm ABOVE FINISHED FLOOR LEVEL)
},T') ,f,]:) ,,‘,r') ,39 B ,‘,‘,P 5) ,',‘,i) ,',",i) ,,“,r') ,,“,i) ,",i) ,,“,r') ,,“,P ,',‘,i) ,',",i) 7 A 1 GANG 13A 3 PIN SWITCHED SOCKET OUTLET (1500mm ABOVE FINISHED FLOOR LEVEL)
L [ [ [ L @R [ [ [ [ Y [ [ Y [ Y [ [ -
8 _é_ 2 GANG 13A 3 PIN SWITCHED SOCKET OUTLET (1500mm ABOVE FINISHED FLOOR LEVEL)
=3 m FCD 404 (30md) sonsen | N
CONTACTOR 9 I% DISTRIBUTION BOARD - 26 WAY 2 ROW
MCB 40A G - 1 X MCB 63A 2 Pole with 2 x BUS-BAR + 2 x RCCB 40A (100mA / 30mA) 2 Pole
(DON RAIL TYPE)
25mm x 3mm tfinned o) 10 - Thermostat Controls Unit with 20A contactor for Auto venting System
earthing terminal c/\ WALL MOUNTED o & | (For Attach building Substation)
2 nos Mé bolts & nuts MB 634 108A 28 WAY 2 ROW § BA
MAN SWETCH SN IB =
. = ) s
1x16mm PV
—_— 2 x 10mm sq. Ca
Green Earih Coble N Pw&? S | Photoelectric Confrols Unit (PECU) with 20A contactor for External Lighting
1
= GS CONDUT G/W C°C N
& = 5%)
16mm dia. x 3000mm (L) copper jacketed (minimum radial
f To be Terminate ot
thickness 0.25mm) steel core earth electrode c/w precast heavy ™ IV Pillar DETAIL A - PERINCIAN SKEMATIK C . . .
Foeder 2.0kg CO2 Portable Fire Exti her (S/GR
(:ltg\iEc-oncrete earth chamber & removable concrete cover etc PHOTO ELECTRIC CONTROL UNIT 12 1& (¢] ortable Fire Extinguisher (S/ oom)
THE CONNECTION OF THE CABLE TO THE EARTH ELECTRODE (PECU) e
SHALL BE BY EXOTHERMIC WELDED CONNECTIONS 13 A& 90kg ABC Portable Fire Ex’ringuisher (TX Room) Dmg724987f17102022

@ © Tenaga Nasional Berhad
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Butiran Pepasangan Perlindungan Kilat & Pembumian

Butiran Asas Pepasangan Perlindungan Kilat (Lightning)

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

Butiran Asas Pepasangan Pembumian (Earthing) Bagi PPU 33 kV - Site Plan

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

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

Butiran Asas Pepasangan Pembumian (Earthing) Bagi SSU 33 kV Bersendirian - Site Plan
Butiran Asas Pepasangan Pembumian (Earthing) Bagi SSU 33 kV Bersendirian

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

L.1 Butiran Asas Pepasangan Perlindungan Kilat (Lightning)

PERINCIAN SISTEM PERLINDUNGAN KIT AT

9200 "
i I
BACK

I == i -

bpening for rain water discharée

20mm/30mm drop

300mm

I

—

/— AR TERMINAL
0

7550

CONCEALED JUNCTION BOX

C/W DC TAPE CLIP COVER

(100mm x 100mm x 38mm|

CONCEALED JUNCTION BOX
(100mm x 100mm x 38mm
C/W DC TAPE CLIP COVER

=GR o
[
See Detail G

FRONT

I SEE’E;TML Fr

SEE DETAIL"J
SEE DET)A-\L\FV

| =

PANDANGAN BELAKANG

See Detail H

SEEDETAL J*

2500

PANDANGAN SISI KIRI

- |~ 16mm

—| l—9.52mm x 27mm

@®°/ 80mm
\’o \r
,]E/ o
£ Steel Beam Level
FLAT SADDLE MOUNTING TYPE AIR

L g Tal”
e

TERMINAL

DETAIL 'F1'
D.C TAPE CLIP

C/W FIXING BRACKET

DETAILJ

GROUND LEVEL

NOTA:

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

DETAIL 'H'

SEE DETAIL "F1'

ROOF BEAM LEVEL ZS

CONCEALED JUNCTION BOX

25mm x 3mm COPPER TAPE CONCEALED
IN 50mm x 25mm HEAVY DUTY UPVC DUCTING

|\—(100mm x 100mm x 38mm)

25mm x 3mm COPPER TAPE — C/W DC TAPE CUP COVER

50mm X 25mm CONCEALED ———
DUTY UPVC DUCTING

COLUMN

EE DETAIL 'G1'

° is{ )
—
TESTING JOINT \

2500mm

PRE—CAST CONCRETE
EARTH CHAMBER
C/W RC COVER

COLUMN

RNV AN

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

L’\V/Q\ AN
-

25mm X 3mm COPPER TAPE

HEAVY DUTY CONCRETE EARTH CHAMBER

PERMANENT LABEL WITH 4.7mm LETTERING
"SAFETY ELECTRICAL CONNECTION. DO NOT
REMOVE™ AND “‘LIGHTNING PROTECTION™

EXOTHERMIC WELDING CONNECTION

DETAIL 'G'
PEMASANGAN DOWN CONDUCTOR DI TANG FELAN TG
”'1———“‘——__,——" l”1——“‘———___,—"
o/ N
58mm
WPYC_HENY DUTY DUCTING
LA
E [ R0 A
L L™ v
100im (iooco0mm G
T i DC TAPE CUP COVER =
[ ~TEsTe Jonr [N TESTING JONT - E@]‘_m ot
| R
£ PAC_HEAVY DUTY DUCTING (CONCEALED)
ik 5 o
B
uPVC HEAYY DUTY DUCTING (CONCEALED) 25mm x_3mm o~ COPPER TAPE
(5025)mm 25mm x 3mm
DETAIL 'G1'
| |
v TO EARTH CHAMBER TO EARTH CHAMBER
KERATAN DI TIANG KERATAN DI TIANG

(NOT TO SCALE)

@ © Tenaga Nasional Berhad




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

Lampiran L. Butiran Pepasangan Perlindungan Kilat & Pembumian

PERINCIAN SISTEM PEMBUMIAN

COPPER
TAPE

Earth Inspection Chamber

RC. COVER

EXOTHERMIC

GROUND LEVEL WELDING

EARTH EARTH
CHAMBER_3 CHAMBER_4 m 2
R<30) :s-u:-| 250m 1 3om
|_ ___________________________________________________ _] COOPER TAPE COOPER TNE
| | REFER DETAIL'A2 {
i i CHAMBER. WTH REMOVABLE G COVER
| BeE======== =l =] | PERMANENT LABEL WITH 4.7mms LETTERING
. Tz T . T . "SAFETY_ ELECTRICAL CONNECTION. DO NOT
| \ See Detail C & D L | REMOVE" AND “LIGHTNING PROTECTION EARTH
| é N— l | L EXOTHERMIC WELDING CONNECTION ELECTRODE
. S AW T .
| 4 “ 1Y ! EP2 u EP1 | 1é6mm dia. x 3000mm (L) copper jacketed ! 1
! // | ‘\{’ | (minimum radial thickness 0.25mm) steel DETAIL ‘A2
| / : A | core earth electrode c/w precast heavy
EP3 i X duty concrete earth chamber & EC
: /i 2'7‘;5 —D | — T : removable concrete cover efc s@+
£ electrical pvc pipe for 22 DANGER
| EFI c/w 2 pair wire | NOTE:
i % (Bell type) inside. ; I THE CONNECTION OF THE COPPER TAPE
= . % TO THE EARTH "ELECTRODE" SHALL BE BY
! 1 ([ See Detail B ‘A | EXOTHERMIC WELDED CONNECTIONS.
I - I A Il I
i i EPs -G —_— ey % | TYPICAL DETAIL OF EARTH [T T
— LL CHAMBER
! pre == == Il | FOR ELECTRICAL EARTHING ¥ j
I T] . % Il | (NOT TO SCALE) N
| ]—: (e / COPPER STRIP, EARTHNG ]—: |
i | I == se ] (B X s (ool o | DETAIL 'A' EARTH CHAMBER
A o2 |
| i 4 2 ! '
i I + | £ ?& i Earth Point/ Busbar - Trench
I LD g v Z | See¢ [Detal| | —
. IS g ~ . o £ " o
| / %\ Y | | 3 83
¢ ¥ Y g
! EARTH Z EARTH ! 5 = g2
| QHAMBER 1 CHAMBER 2 | 4| Q 6 Q
COPPER BUSBAR HD
50mm X 6mm X 300mm ‘ ‘
Refer Detail B N
Tayl [
DETAILS OF COPPER TAPE RUNS ALONG COLUMN DETAIL'D l
Trench |
THE BRICK WALL / TRENCHERS NOT TO SCALE ®
< 500mm 7
25mm x 3mm COPPER TAPE
EARTH POINT IN TRENCH \ @
AT 300mm FROM FINISH } Houm | @)
FLOOR LEVEL(FFL) ) o — .
/v Bruas boit 10mm x Z5mm T MR Iﬁm
| - |
EARTH POINT ABOVE TRENCH COPPER TAPE TO BE e LA e e Q DC TPE
( CONCEALED ON THE WALL ) CONNECTED TO EARTH CHAMBER | =~ ° o SELF TAPPING .
( AT 300mm FROM FINISH S 3 SURFACE DC TAPE CLIP T0 BE OFFSET S| + < { <+ E- SCREW DETAIL'C
FLOOR LEVEL(FFL) ) COPPER TAPE INSTALLED AT EVERY 500mm (REFER DETAIL C) e NOT TO SCALE
300mm HEIGHT IN TRENCH DETAIL 'B'

@ © Tenaga Nasional Berhad



Lampiran L. Butiran Pepasangan Perlindungan Kilat & Pembumian

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

X ~ > . LY % > S 5 - 2
L R I e e O o e o o P e o Ao L e
AL 00 & 2 000 6% 22279 P L
[— A4 [ | 1= '%
L —b :Ek !
s gL O 'F-EQ G
1500 — = D
> F i >
‘ + /
1 i - :
< APRON
@ (ot rnder) ® ® N —
O ——— A =1 ~
o : g = L 2
: Y 00
] [ ] o
e ®©
Z Z
[] []
: o
co2 coz
b | coz = u coz]] =
[ ] [ ] 2
) e - .
4 i CABLE CELLAR 24
A4 EVERGREEN 1S1) ool ]
(ot P - 150 dp —
%i [ | | | @ § P,
REfIR 2 : FRONT - i
Zi ° B IS
- W«( @ | J.;E |
) ] — .
g ¥ ) |
X s el 5
m =
o E ] X :u XXy . 7 |m ml 'gd
= = JZ
| ® = ©OI5
D) U &] LTRX D)
il =
74 2 (0} 2%
: CURRD HOUSE
P U 4200% 2000 4208 x 2000 2100 1500 © " © D
] S0 TONNE 80 TONNE 5 TONNE A lil f%,
i A
) = ! © At
il |
D 4500/ 2000 B ]
) s T EJ
il | oo
)
r_l IJFAI ﬁ ul
If—l RIGHT =
) J LEGEND: ‘
ﬂ N C) COPPER TAPE RISER
<> - - g ELPTH ELECTPODE‘P\T”
% T o TR ; B
7 — 50mm x 6mm COPPER TAPE
% 5 ’q ‘ |
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Lampiran L. Butiran Pepasangan Perlindungan Kilat & Pembumian

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

CUSTOMER'S BUILDING CUSTOMER'S BUILDING
i Teeoo]
~ —— = 4 EB | ,
RISER D —— (1)
RISER - EARTH BAR (EB).300MM ABOVE FLOOR LEVEL - EB | ( 1
] n n H ; CONTROL ROOM
POWER FLOAT FLOOR HARDENER
w g AND GREEN EPOXY PAINT)
= . . MEEEI 3 @ ) | o) f}
3 we — = | e | IV |
) u u u om = oo = v —
m EB
m = = 1] (2]
3 M
SD M CABLE CELLAR ‘Ei ﬁ @ 1 X
14 B 0670 D4 T 1) &b
W e ] o Kl
b— ] ] L] . (@) ot dp SWITCHGEAR ROOM
o - (POWER FLOAT FLOOR HARDENER 100
AND GREEN EPOXY PAINT) LOADING BAY
- g floor hardener)|
[72]
: . . o & D2,
o m (e
COPPER TAPE
[ ] "=
—
?S N N N N 2 ; 7
EB N
B . e
5]
 —
% ‘COPPER [JPE Ris!
FROM FLQPR
—
)
- N
20059000 120039000 2100 1500 N N
N 60 TOI\&E wa N 5 TONNE
% v
N | \
' 3
4500 x 2000
CAP
E ¢. 5 TONNE
(o tos)
70 FENCE GROUND FLOOR PLAN FIRST FLOOR PLAN
50mm X 6mm COPPER TAPE T0 BE POINT BRAZING
CONCEALED IN U/G EXPOSE THE FLOOR / WALL
7/10 GJ WIRE U/G OR EXPOSED COPPER 50 x 6mm.
Z EX'P% COPPER TAPE
mm
| 6 WAYS
I TAPE CLIP ” EARTH AR TN T e
AR CHAMBER, CONCRENTE et -
_CROUND LEVEL 777] RC. COVER SR BLECTRODE STEEL PLATE. CHANNEL FURSE R HEAY DUTY COPPER TAPE STALL 55 LAD N CONGRETE o meens
L~
EARTH CHAMBER s ] ]
¥ GROUND LEVEL Lo i h HOTES:
eI SCREW 1. THE CONTRACTOR SHALL DETERMINE THE WIDTH AND THICKNESS OF COPPER
P.C. COVERED % | L COPPER CROSSING CUPS //W 1 7 EARTHING TAPE AS REQUIRED TO ACHIEVE THE RESISTENCE SPECIFIED
COPPER TAPE N —300mm mm B U
_/ EARTH CHAMBER 2. ALL EARTHING TAPE TO BE BURRIED 300mm BELOW FINISHED
COPPER EARTH ROD FURSE RC HEAVY DUTY y- 50 x 6mm2 COPPER GROUND LEVEL OTHERS TO BE LAID ON TRENCH FLOOR.
STEEL PLATE/CHANNEL
/ COPPER CONDUCTOR COMECTON clWP (o 2 R0 %gngiggﬂ) 3. DEPTH OF ELECTRODE TO ACHVE AN EARTH RESISTANCE OF LESS THAN 3 OHM.
50mm x 6
SECTION EARTH ELECTRODE PIT mm X Gmm 4 AL JONTS TO BE EXOTHERMIC WELDED
1 COPPER EARTH ROD 5. CONTRACTOR TO SUBMIT TEST RESULTS WITNESSED BY SERVICE ENGINEER
BEFORE COVERING UP.
EARTH CHAMBER DETAIL 6. EARTH RODS SHALL BE CAST IN CONCRETE FOR EARTH CHAMBER
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Lampiran L. Butiran Pepasangan Perlindungan Kilat & Pembumian

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

TO FENCE

EARTHING /\

m R R
® @ @)
b = B0 ] o i
" EARTH BAR (EB)‘CDNCEALED @ | ( '> ) |
IN BRICKWALL AT 300 AFF |
- - " 24"l roven 2 oo o
ll”” / K ¢ AND GREEN EPOXY PAINT) 5
L] L] \\ [ o — ) N | oo
we —! [ e [ %
n n ] = et = -

LOADING BAY
(fioor hardener)

®O

JONVYLNI

(s o)

[ ] [ ]
; K
° CABLE CELLAR 008
Jes O o o " |7‘5°d
: EB|: 7

JK ;

SWITCHGEAR ROOM

MSB (POWER FLOAT FLOOR HARDENER 700
EARTH BAR (EB) CONCEALED N BRICKWALL AT AND GREEN EPOXY PAINT) LOADING BAY
___ 300AFF floor hardener))
- 8 K««« p— v -
= 3 .I
COPPER TAPE \N
] " % & /
X BATTERY ROOI
ToLer (D (ACID RESiSTA f 7N
D ] | 3
= EB
& e, " > D 2ot & re fi
S—— ! p _
4 TO PROVE /
SYSTEM TO MANUFACTURER
% Coper PE R o ShL GO T
FROM F{

jeieiste

2100 1500

N TJX-1 & ‘RXJ \ \
Ll % 4200 % 2000 4200 x 2000 [
60 TONNE 60 TONNE ]
- = float) (power foot)
X +
: L
I <] — — — s}

5 TONNE El
4500 x 2000
CcAP El

%)mm)csum)cx

5 TONNE
4 y pomr o)
Dad = B
TO FENCE GROUND FLOOR PLAN FIRST FLOOR PLAN
EARTHING 50mm X 6mm COPPER TAPE TO BE BRAZING
w&um N U/G EXPOSE THE FLOOR / WALL powt
/ 7/10 GI WRE U/G OR EXPOSED COPPER 50 x 6mm:
Z EXPOSE COPPER TAPE
/ BY 600 mm
6 WAYS
\/ TAPE CLIP 35 AT AR TERMO 0 CAET
AT CMBER, CONCREATE o -
50mm DIA. HOLE FOR FiF FENGNG POLE
RC. COVER EARTH ELECTRODE STEEL PLATE CHANNEL - FURSE RC HEAWY DUTY COPPER TAPE SHALL BE LAID IN CONCRETE
EARTH CHAMBER 3 .
3 Acwe 1 NOTES:
=) SCREW 1. THE CONTRACTOR SHALL DETERMINE THE WIDTH AND THICKNESS OF COPPER
P.V.C. COVERED COPPER CROSSING CLIPS /W ] Z EARTHING TAPE AS REQUIRED T0 ACHIEVE THE RESISTENCE SPECIFIED
COPPER TAPE % —300mm X 300mm = - 7
/ EARTH CHAVBER 2. ALL EARTHING TAPE TO BE BURRIED 300mm BELOW FINISHED
COPPER EARTH ROD FURSE RC HEAVY DUTY 50 x 6mm2 COPPER GROUND LEVEL OTHERS TO BE LAD ON TRENCH FLOOR.
STEEL PLATE/CHANNEL ,
/ COPPER CONDUCTOR COMNECTION CLAWP o o EARTH RED & T0 BE BURED 3. DEPTH OF ELECTRODE TO ACHVE AN EARTH RESISTANCE OF LESS THAN 3 OHM.
SECTION EARTH ELECTRODE PIT Sdmm x 6mm (2£ 2) 1 AL NS 10, BE EXOTERG YELDED
COPPER EARTH ROD 5. CONTRACTOR TO SUBMIT TEST RESULTS WITNESSED BY SERVICE ENGINEER
BEFORE COVERNG UP.

EARTH CHAMBER DETAIL 6. EARTH RODS SHALL BE CAST IN CONCRETE FOR EARTH CHAMBER
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Lampiran L. Butiran Pepasangan Perlindungan Kilat & Pembumian

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

LEGEND:

&

(3

j<
_m_F

<

B NG & [
areda:
74

(Y

_—

,.o

P\

XIN3dd

DN DENTESDENDENOEN NN DCNDEND
AR AR 7= R IR R R DR ) R ) A A N
R R R R RIS R R TR R T R R e s

©

PREMIX

Y
C N\
5 _ . 2
9 © 65| o ®
) wi |
‘ E mm ﬂ il
b 8ol @
4 x| of gl © IS
q @ R
. m ,// \/
C \\w/
: Z\
O © RS
(] v NN ey
o W | P
2 5
D
I =
)
(] XIINTHd
. )
4 H
wﬁh’w@.m&.w sp.w &M’-ﬁo_-. ( wvm.w&.ws !

A

[ -, -9
A

KERI
EXTENDED 1000 MM BEYOND PERIMETER FENCING C/W

WATER TIGHT ENDCAP BOTH END

CORRUGATED DOUBLE WALL 150 MM DIAMETER AND
(OUT GOING CABLE -- 33KV)

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

HIENT
(\_AMOU
MGRE
= DT
OGEANn
fZo
2WNB
XN <=
—w >3
£%30
s-05%
Swao<g
S < uw
Sma
SDa
©05
(a)

[

o

I

6000MM (W) X 3000M
(H) INTERLOCKING

C/W CROSS BAR SUPPORT
PAVEMENT

MESH 75MM X 12.5MM X 4MM DIA.
WITH MIN. 4 NOS HEAVY DUTY ROLLERS
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Lampiran L. Butiran Pepasangan Perlindungan Kilat & Pembumian

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

&

00 000

o8y o8Y
ABC ABC

CABLE CELLAR

V&
AN
|

M
A

I | 1 T |

©

f/‘—

Wi,
AN

GROUND FLOOR PLAN

=" P2 Fevees @
Loy 1
Yt /@E}
z 71R (=
o 8
E / SWITCHGEAR ROOM
3 % ; I 5D
)45’"": gq C———
€02 co2 i
Cagr- o
VL CONTROL ROOM SN
@ E [ i 1 | @
o L€ —¥
STORE || TOILET |} {IBATTERYROOM  [> )
~ B

53

i_.

300mm X 300mm
EARTH CHAMBER CONCREATE
FURSE R.C HEAVY DUTY

STEEL PLATE/CHANNEL
SECTION EARTH ELECTRODE PIT

CONNECTION CLAMP

P PER CoNDUCTOR COPPER CROSSING CLIPS (SIZE 27)

50mm x 6mm

COPPER EARTH ROD

SCREW

50 x 6mm2 COPPER
EARTH ROD 6' TO BE BURIED

EARTH CHAMBER DETAIL

<
TAPE CLIP
I
1
50mm DIA. HOLE FOR rd
GROUND LEVEL IR‘C- COVER - EARTH ELECTRODE STEEL PLATE CHANNEL | |
EARTH CHAMBER 8 CONNECTOR o
g COPPER CROSSING CLIPS W T Z
' —+ GROUND LEVEL U il L 7
P.V.C. COVERED i 1l
COPPER TAPE % —J&tmm Cx HAJMOSE"ﬁm /
COPPER EARTH ROD FURSE R.C HEAVY DUTY

UNDER THE GROUND LEVEL.

FIRST FLOOR PLAN

E'B

NOTE

COPPER TAPE SHALL BE LAID IN CONCRETE

50mm X 6mm COPPER TAPE TO BE
CONCEALED IN U/G EXPOSE THE FLOOR / WALL

COPPER 50 x Gmm:

EXPOSE COPPER TAPE
BY 600 mm

7/10 G WIRE U/G OR EXPOSED

6 WAYS

EARTH BAR TERMINATION TO EQUIPMENT
('BY OTHERS )

F.P FENCING POLE

_e

NOTES:

1.

N

Rl

el

THE CONTRACTOR SHALL DETERMINE THE WIDTH AND THICKNESS OF COPPER
EARTHING TAPE AS REQUIRED TO ACHIEVE THE RESISTENCE SPECIFIED

. ALL EARTHING TAPE TO BE BURRIED 300mm BELOW FINISHED

GROUND LEVEL OTHERS TO BE LAID ON TRENCH FLOOR.
DEPTH OF ELECTRODE TO ACHIVE AN EARTH RESISTANCE OF LESS THAN 3 OHM.
ALL JOINTS TO BE EXOTHERMIC WELDED

CONTRACTOR TO SUBMIT TEST RESULTS WITNESSED BY SERVICE ENGINEER
BEFORE COVERING UP.

EARTH RODS SHALL BE CAST IN CONCRETE FOR EARTH CHAMBER

@ © Tenaga Nasional Berhad
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Lampiran L. Butiran Pepasangan Perlindungan Kilat & Pembumian

Butiran Asas Pepasangan Pembumian (Earthing) Bagi SSU 33 kV Bersambung
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5. CONTRACTOR TO SUBMIT TEST RESULTS WITNESSED BY SERVICE ENGINEER
L COPPER EARTH ROD EARTH CHAMBER DETAIL BEFORE COVERING UP.
6. EARTH RODS SHALL BE CAST IN CONCRETE FOR EARTH CHAMBER
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LAMPIRAN M

M.1
M.2
M.3
M.4
M.5

Pelan Elevation Pencawang Elektrik

Pelan Elevation Pencawang Elektrik - Pandangan Sisi, Hadapan & Belakang
Pelan Elevation Pencawang Elektrik - Bumbung PE - Free Flow

Pelan Sempadan Tapak PE - Pandangan Sisi, Hadapan & Belakang

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

Pelan Sempadan Tapak PE - Kerb & Bollard
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Lampiran M. Pelan Elevation Pencawang Elektrik

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

230mm Thick Wall

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)

2700

230mm Thick Wall
c/w Plastering on both sides

PANDANGAN SISI KANAN

15541

lx\u\\ !

PANDANGAN BELAKANG

c/w Plastering on both sides - Water proofing membrane with 5 years warranty certificate. (by OM)
A O —
[ | L
Louvers (Batu Angin)
300mm(l) x 150mm(h) x 125mm(w)
E c/w stainless steel mesh netting
mounted on stainless steel frame
fixed on the outside of the door.
TMN SETIA ALAM NO.1
| | P T T]
o] T T e S 1 |
1000 |
35 350 350
— J— —JZ
DA _ o _______ e L __[-— K& KA _ L
Loding Bay
2400mm (w) x 3000mm (h) - 1500mm (w) x 3000mm (h) -
Composite-Fibre Reinforced Plastic Composite-Fibre Reinforced Plastic
(with louvered) ¢/w stainless steel mesh (with louvered) c/w stainless steel mesh
netting mounted on stainless steel frame netting mounted on stainless steel frame
fixed on the inside of the door. fixed on the inside of the door.
Louvers (Batu Angin) U
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.
- 1500mm (w) x 3000mm (h) -
150 e Composite-Fibre Reinforced Plastic
N (with louvered) c/w stainless steel mesh
netting mounted on stainless steel frame
fixed on the inside of the door.
= 1000
2 Tt
2 600
350 350 3
2 - Ty
i=1
- ; ~—
s T e RS

230mm Thick Wall
c/w Plastering on both sides

230mm Thick Wall
c/w Plastering on both sides

PANDANGAN SISI KIRI

Loding Bay
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Lampiran M. Pelan Elevation Pencawang Elektrik

Pelan Elevation Pencawang Elektrik - Bumbung PE - Free Flow
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Lampiran M. Pelan Elevation Pencawang Elektrik

M.3 Pelan Sempadan Tapak PE - Pandangan Sisi, Hadapan & Belakang
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Lampiran M. Pelan Elevation Pencawang Elektrik

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

M.5 Pelan Sempadan Tapak PE - Kerb & Bollard
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LAMPIRAN N

N.1
N.2
N.3
N.4
N.5
N.6
N.7
N.8

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

Peparit Kabel Elektrikal untuk Kabel HV (11 kV)

Peparit Kabel Elektrikal untuk Kabel HV (11 kV) - Main Road
Peparit Kabel Elektrikal untuk Kabel LV

Peparit Kabel Elektrikal untuk Kabel LV - Main Road

Peparit Kabel Elektrikal untuk Kabel LV (Attached Building) (FP)
Peparit Kabel Elektrikal untuk Kabel LV (Stand-alone Building) (FP)
Peparit Kabel Elektrikal untuk Kabel HV, LV dan LV (FP) - Slab

Contoh Slab Peparit Kabel dengan Angle Iron Frame
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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)

- 1800
— 1
200 800 200 800 200, 800
N I I 200 800 200 800 200
8>‘7 ‘ _______________________________ ‘ _______ ‘ ________________________________ ‘ 8>
Sy o Il
§ Q- I L % Al
la i Al | ’ ¥
A
| e . ]
(=
2 g 3
2 T g
o
S
[
o o]
S o
O 4
[ Manhole SlabA | [ Manhole SlabA |
200, 800| 200, 800| ,200 200, 800| 200, 800| ,200 200, 800 200, 800| 200, 800| 200, 800| ,200
(I (I (O (I (I 1 T T (B T (I
N 8~§ q—lJ 1 [ - LT N 8;ﬁ %ZP T - I %": NI 8Aﬁ iq—v 1 T T TIL I IF
: g : g : e L iesl | ies
(8) T l _ l § T I _ I (8) T l _ _ _
— (=3 — o — (=}
8 >< ><7 12-175 8 ><» T12-175 /:,'”.Q-» T12-175 8 ><7 12-175 wf 12-175
| | ] i | | ! | | !
g ....| ! %g*i |....\/,.....| ! *ﬁgi |A| !
Qe 50mm Thick = W e |
LOA* Lean Concrete &* &* v
Moq 1800 20@ Moq 1800 200 1100 Moq 3800 20@
X-SECTION: A-A X-SECTION: A-A X-SECTION: A-A
[ Manhole SlabA | [ Manhole SlabA |
200, 1800 ,200 200 1200 200 200, 1800 ,200
(I (I i i 1 (I
-] ) '
T ol % L LML L L AL AL L L AL L L %t e L L AL L L L AL L P T ol % YL AL ML L AL AL LB L L T
g 1 ] 3 ]
g - - . . g - -
98 e ¢ 48 e <
g M | K e g N
00O ] ] | 1
L 000 Lol | ]
aﬁ :  — % - 50mm Thick : 50mm Thick a L v N . :
Moq 1800 ;zom Mod 1200 jzo‘ 100 Moq 1800 zom
X-SECTION: G -G X-SECTION: G -G X-SECTION: G -G

@ © Tenaga Nasional Berhad




Lampiran N. Peparit Kabel Elektrikal untuk Kabel HV (11 kV) dan LV

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

N.3 Peparit Kabel Elektrikal untuk Kabel LV
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Lampiran N. Peparit Kabel Elektrikal untuk Kabel HV (11 kV) dan LV

N.4 Peparit Kabel Elektrikal untuk Kabel LV - Main Road
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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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Lampiran N. Peparit Kabel Elektrikal untuk Kabel HV (11 kV) dan LV

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

MANHOLE | TYPE SLAB SCHEDULE - STANDARD SLAB SCHEDULE - MAINROAD
SLAB SIZE (I x b) | THICKNESS (d) | REINFORCEMENT SLAB SIZE (I x b) THICKNESS (d) |REINFORCEMENT
MV A 900mm x 150mm 100mm 2T12 [ T12-175 900mm x 150mm @ 900mm x 300mm 150mm 4T12 [ T12-175
FP D | 1000mm x 150mm 100mm 2T12 / T12-175 [1000mm x 150mm @ 1000mm x 300mm 150mm 4T12 | T12-175
LV E | 1000mm x 150mm 100mm 2T12 / T12-175 1000mm x 150mm @ 1000mm x 300mm 150mm 4T12 [ T12-175
LV F 1300mm x 150mm 100mm 2712 / T12-175 [1300mm x 150mm @ 1300mm x 300mm 150mm 4T12 | T12-175
COVERSLAB SECTION COVERSLAB SECTION COVERSLAB SECTION
*Manhole @ Standard *Manhole @ Main Road *Manhole @ Main Road
b= 150 b= 300
b= 150
| — 8 T12 - 175 8 T12 - 175
S I 7] T12 - 175 ;' Gred 30 RC ‘ﬁ' Gred 30 RC
‘ﬁ' ’ Gred 30 RC © 2"x2" Angle Iron © 2"x2" Angle Iron
o
2T12 4712 4T12 4712
\
_ o F F 2"x2" Angle Iron
§£ |-_ T T y LN = T a CJ y LN »
LT12-175 LT12-175

New SS Design
Drwg_24987_20072022
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Lampiran N. Peparit Kabel Elektrikal untuk Kabel HV (11 kV) dan LV

N.8 Contoh Slab Peparit Kabel dengan Angle Iron Frame
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LAMPIRAN O

Pencawang Pembahagian Utama 33/11 kV

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

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

0.3 PPU 33/11 kV Bersendirian - Roof Floor

0.4 PPU 33/11 kV Bersendirian - Door Schedule, Section A-A

0.5 PPU 33/11 kV Bersendirian - Front & Rear View

0.6 PPU 33/11 kV Bersendirian - Left & Right View

0.7 PPU 33/11 kV Bersendirian - Signage 1

0.8 PPU 33/11 kV Bersendirian - Signage 2

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

0.10 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

0.12 PPU 33/11 kV Bersambung - Front & Rear View

0.13 PPU 33/11 kV Bersambung - Ground Floor Plan, Transformer Bay, Cap Bay, Ner Bay & Local Tx Signages
0.14 PPU 33/11 kV Bersambung - First Floor Plan, Switchgear Room, Control Room & Battery Room Signages
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Lampiran O. Pencawang Pembahagian Utama 33/11 kV

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

TO BE DICHARGED TO NEAREST DRAIN

OIL SEPARATOR

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

(1) (2) (3) (5) () (7) (8) (9)
N/ N N/ p N N N/ p
| 18000 .
L 3750 L 5250 I 4500 L1500, 3000 3000 150mm & UPVG RWDP(EXPOSED)
R.C STAIRCASE TO,
ENG'S DETAILS RN
= g
T1 b 1100mm HIGH 50mm dia.
N STAINLESS STEEL HANDRAIL
— 4 i DETAIL.
I @ || @ wdp ~
N N N T ] | [ 7 - )
“ N/
o 4 RC STAIRCASE
S S WITH ANTI-SLIP C/W ANTI-SLIP NOSING TILES.
o0 [sp]
S N
S =X :WA X (H) 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
= s autgoing 9 AND EXTENDED 1000 MM BEYOND PERIMETER FENCING
S TO COVER WITH 6mm REINFORCED — = (ik_"/o_/ C/W WATER TIGHT ENDCAP BOTH END
© CHEQUER PLATE AND ALLOW 600 mm / » (OUT GOING CABLE -- 11KV
¢ P ONTOP OF RAMP FORCABLE  \ i NOTE:  PRECAST MASTER JOINT PIT REFER DETAIL
o | [} | |} i /ﬁ\ bwe
- -F 'T‘ 22 == i - = = ‘\G/)
2% Z
\ GROUND FLOOR
o E To provide sump & ?ﬂ o
SN 3 H discharge pipe/ 2 S
g submersible pump 3 g
/ CONCRETE APRON & DRAIN TO ENGINEER
S DETAILS
. IS] N .
(F) ) o H = " 4 (E) 12NOS OF DUCTING PVC CLASS B/HDPE PN10/HDPE
N E \_/  CORRUGATED DOUBLE WALL 150 MM DIAMETER
3 5/ 4NOS OF DUCTING PVC CLASS B/HDPE PN10/HDPE
B o A CORRUGATED DOUBLE WALL 100 MM DIAMETER
S S f incoming 33KV S TO CONNECT WITH TWO (2) NOS OF CABLE JOINT PIT
° B @ CABKE ROOM « \ -—203 AND EXTENDED 1000 MM BEYOND PERIMETER FENCING
IS] @ L \XK %ﬁ @ C/W WATER TIGHT ENDCAP BOTH END
I R B (OUT GOING CABLE -- 33KV
~ - 3 70 COMER WITH 6mm REINFORCED __ NOTE: PRECAST MASTER JOINT PIT REFER DETAIL
(=0 N z 5 CHEQUER PLATE AND ALLOW 600 mm N It \) DWG
(E1) ~ 1= P ON TOP OF RAMP FOR CABLE SCIoR N (E1)
= s - N
< 5/ FFL+ 0150 S TOILET
—~ 1 900 21500 . 1-FLOOR-FLOOR TILES
(E) = (E) 2 WAL FINISHES - CERAMIC TILES FULL HEIGHT
~ J ( 3. DOOR - MILD STEEL DOOR 900x2100 (H)
3 O RA T~ O1) & WASH HAND BASIN
3 5. MIRROR - 18"x18" C/W ALUMINIUM FRAME
y
. y e
(o) NN 2 .
p
o
o
&
CABLE TRENCH 600 x 900 mm (D)
. TO COVER WITH 6mm THK. REINFORCED
(c) J CHEQUERED PLATE C/W LIFTING HOOK.
N/
o
H -8y ‘
gl 8 | 258 ME
g g - gr 8 = § g 5 TONNE GT2,
ve© 150mm THK. 25-38mm dia.
_ STONE CHIPPING
N N
(8) +— (B)
—/ N/
S
4000 %2000 = REMOVABLE FENCING & GATE
CAP @ TO DETAILS. (GT2)
5 TONNE
() ] (a)
N N NV
225 mm THK. CLAY
BRICKWALL WITH L ,
20 mm THK. CEMENT i i 4
PLASTER L 3750 L 3750 L 1500 | 4500 L 1500 | 3000 3000
ON BOTHSIDES. 7 * 7 21000 * 7 7
I I
150mm THK. 25-38mm dia.
STONE CHIPPING
225mm THK. CLAY BRICK BLAST
WALL AT 4800mm HIGH ALL A
sv?.PHNge’VM'.IHP{'KSﬁ'_EE g’:ngOTH CABLE TRENCH 900 x 900 mm (D)
T ¢ . N PN A A AN~ PN A TO COVER WITH 6mm THK. REINFORCED
w @ (3) («) (5) (s) (1) (8) (o) CHEQUERED PLATE C/W LIFTING HOOK.
OIL /WATER SEPARATOR AS TNB APPROVAL GROUND FLOOR

LEGEND :
FLOOR FINISH SPACE CODE
FINISH FLOOR LEVEL N CEILING FINISHES
AREA
FLOOR FINISHES
CR CEMENT RENDER
CR1 | POWER FLOAT, FLOOR HARDENER C/W GREEN EPOXY FLOOR FINISHES
CR2 | POWER FLOAT, FLOOR HARDENER WITH 10kN/M DESIGN LOAD C/W GREEN
EPOXY FLOOR FINISHES
cT CERAMIC TILES
HD HEAVYDUTY - ANTI ACID FLOOR TILES
CEILING FINISHES
AF | 3:2MM THK x 600MM x 1200MM CEMENT BOARD CEILING PANEL ON
RIGID H.W TIMBER FRAME
SC | OFF-FORM SKIM COAT WITH 1 LAYER OF SEALER AND MIN. 2 LAYER

OF EMULSION / WHEATHERBOND PAINT ( WHERE APPLICABLE )

WALL CONSTRUCTION

WALL FINISHES 4@

WALL

150MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES

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

WALL FINISHES

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

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

cn2 FULL HIGH CERAMIC WALL TILES COMPLETE WITH UPVC TILE-TRIM ON
THE INTERNAL.

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

2100MM HIGH PAINT WITH WHITE EMULSION ICI PAINT OR EQUIVALENT

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

FLOOR CONSTRUCTION

- 100MM THK. MASS CONC FLOOR SLAB, - 25MM THK. LEAN CONCRETE.

- 50MM THK. HARDCORE - 100MM THK COMPACTED HARDCORE

- 150MM THK 30 - 50MM DIA. STONE AT COMPACTED EARTHFILL

CHIPPING

DOOR

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)

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

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

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 / 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

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

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

WINDOW

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

rEEIEEEEEESE:

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

VENTILATION BLOCK SCHEDULE

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

COLOUR SCHEME FOR SUBSTATION BUILDING

iTeM|  LOCATION PAINT TYPE COLOR CODE UNDERCOAT PRIMER
RIM GREY ALKALI RESISTING WALL
1. | EXTERNAL WALLS WEATHER | TENAGA RED SEALER
SHIELD TENAGA BLUE
DOORS & WINDOWS RIM GREY
2. ALKALI RESISTING WALL]
ALL METAL & TIMBER| GLOSS PAINT | teNAGA RED UNDERCOAT
SURFACES TENAGA BLUE
3. | INTERNALWALLS  |emytsion WHITE SEALER
&CEILING

TO PROVIDE SECURITY SYSTEM (CCTV) AS PER TNB SPEC

@ © Tenaga Nasional Berhad




Lampiran O. Pencawang Pembahagian Utama 33/11 kV

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

LEGEND :

FLOOR FINISH SPACE CODE

_ _ . _ _ _ _ _ FINISH FLOOR LEVEL CEILING FINISHES
NN N N N N N
(1) (2) (3 ) (5) (6 ) (7)) (8) (9)
—/ °J N A NG N O/ AREA
18000 FLOOR FINISHES
+ + CR CEMENT RENDER
CR1 | POWER FLOAT, FLOOR HARDENER C/W GREEN EPOXY FLOOR FINISHES
, 1500 3750 v 5250 v 4500 , 1500 3000 v 3000 v CR2 | POWER FLOAT, FLOOR HARDENER WITH 10kN/M DESIGN LOAD G/W GREEN
RC STAIRCASE 1 1 1 1 1 1 1 1 EPOXY FLOOR FINISHES
$§EEE§D : 12255 r;r:‘ 6001 WIDE CONTROL PANEL SLOT il Fagpne
. mm
WITH ANTI-SLIP C/W ANTI-SLIP NOSING TILES. TO BE COVERED WITH 6mm THK, STEEL HD | HEAVYDUTY - ANTI ACID FLOOR TILES
CHEQUERED PLATE C/W LIFTING HOOK. CEILING FINISHES
RC STAIRCASE WITH ANTI-SLIP C/W AF | 3:2MM THK x 600MM x 1200MM CEMENT BOARD CEILING PANEL ON
@ @ ) ANTI-SLIP NOSING TILES. RIGID H.W TIMBER FRAME
N N v 7\ SC | OFF-FORM SKIM COAT WITH 1 LAYER OF SEALER AND MIN. 2 LAYER
T T e T T ) OF EMULSION / WHEATHERBOND PAINT (WHERE APPLICABLE )
225 mm THK. CLAY BRICKWALL WATH =y 4 o
e TS CEMENT PLASTER S @ 4 ol 3Dy S WALL CONSTRUCTION
- ® 4 T5600 &y @
; (I N WALL
S 7 i =1 o
S ~ 7 [[FIRE FIGHTING SYSTEM] f5 SR pEame S WA S (H) WAL FSriES
© © ~
1100mm HIGH 50mm dia. /4 737 | 13009°NTRM00{ L 4 B 150MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES
STAINLESS STEEL HANDRAIL 8 il 7 3000 ’ 38 230MM THK. BRICKWALL (WELL BURN LAY BRICK ) WITH CEMT PLASTER ON
DETAIL. 3 4 [ ——~—~—1 3 ® [BorHsipes ‘ )
B KoY ‘ :
/ §L Y WALL FINISHES
]
/o Z - - /oo
(&) - T ——— S A S A Sy &t B A At sttt Bt —— - T (&) EP | 2100MM HIGH WALL PAINT WITH TNB GREY GLOSS ICI PAINT OR EQUI. ABOVE
— 4 /BN, o — 2100MM HIGH LEVEL PAINT WITH WHITE EMULSION ICI PAINT OR EQUIVALENT
1200mm WIDE SWITCH GEAR (11kv) 7 v @ I /\ wp 3MM THK. GRADE ‘A’ SKIM COATING SYSTEM WITH 2 COATS OF
SLOT C/W 500mm CANTILEVERED o y \‘\ & o WEATHER SHIELD PAINT ON THE EXTERNAL
HACKABLE SLAB ON BOTH SIDES = @ / # S
TO BE COVERED WITH 6mm THK. STEEL s ’ v imind 5 y s orz | FULL HIGH GERAMIC WALL TILES GOMPLETE WITH UPVC TILE-TRIM ON
CHEQUERED PLATE C/W LIFTING HOOK. 4 600 it e ‘,@ :
E T ” HD | 2100MM HIGH ALL ROUND HEAVY DUTY ANTI ACID WALL TILES WITH ABOVE
~ 2 Vi o~ 2100MM HIGH PAINT WITH WHITE EMULSION ICI PAINT OR EQUIVALENT
(F) =K g 138 o8 =K (F)
N/ = 1 1 kv SWITCH ROOM K ~— PP CEMENT PLASTER AT FULL HEIGHT ALL ROUND C/W WHITE EMULSION
drop 50mm o PAINT ICI OR EQUIVALENT
sC |crz S X
o > o | 1100mm HIGH 50mm dia.
(=] © | REMOVABLE/SWING/FOLDERBLE
3 2 g 3 | STAINLESS STEEL HANDRAIL. FLOOR CONSTRUCTION
3 FIRE FIGHTING SYSTEM o
N 2 ~100MM THK. MASS CONG FLOOR SLAB. | - 25MM THK. LEAN CONGRETE.
- o .
N
225 mm THK. CLAY BRICKWALL Wi Y 3 - (E1)  S0MM THK. HARDCORE. - 100MM THK COMPACTED HARDCORE
20 mm THK. CEMENT PLASTER [ 4 o ~— - 150MM THK 30 - 50MM DIA. STONE AT COMPACTED EARTHFILL.
ON BOTHSIDES. & ; 1000 3 CHIPPING
_ y ) = —
() /; BATTERY 4 ()
=/ {wa)? R
B S 4 ROOM / f 1 (o) DOOR
8 g‘ } =4 1738 /| - 900MM X 2100MM SINGLE LEAF MILD STEEL DOOR TO MANUF'S DETAIL
w I
4 - VoD 4 o 8 1800MM X 2100MM DOUBLE LEAF SOLID MILD STEEL DOOR C/W
s =3 0 RUBBER _SKIRTING TO MANUFCT'S (CABLE ROOM)
BATTERY ROOM 7 4 Q @
BATTERY ROOM ° / ®
Design Load : 10kn/m2 4 g 4 1100MM x 2400MM REMOVABLE FENCING AND GATE TO DETAILS (ANTI-CLIMB)
— 4 4 —~ 3000MM x 3500MM MS ROLLER SHUTTER TO MANUF'S DETAIL TO BE LINKED
1. FLOOR & WALL TILES 2100 MM HIGH AROUND'BNISHES : | - = T Tz =z 7 L (o) @ TO THE FIRE FIGHTING SYSTEM WITH CLOSING TIME LESS THAN 30 SECONDS
ANTI ACID / HOMOG FLOOR TILES N .
2000MM x 2700MM DOUBLE LEAF 2HR. FIRE RATED DOOR C/W RUBBER
2. WALL ABOVE 2100 MM PAINT WITH WHITE EMULSION o / =) WATER TANK 150 Gallon SKIRTING AND DOOR CLOSER TO BOMBA APPROVAL TO MANUF'S DETAIL
PAINT o / [}
=] 2001500 Q 1000MM x 2100MM 2HR. FIRE RATED SINGLE LEAF DOOR TO BOMBA APPROVAL
3. LAB TYPE WASH HAND BASIN SIZE 560 x 560 x 235 ek ~eimforced TO MANUF'S DETAIL / MILD STEEL DOOR TO MANUF'S DETAIL
C/W FLEXIBLE GOOSENECK WATER TAP. — d plate c/w lifting hooks — 1000MM X 2100MM 2HR. FIRE RATED SINGLE LEAF DOOR C/W RUBBER SKIRTING
~18"x18" MIRROR C/W ALUMINIUM FRAME. (¢ ) N 1200mm WIDE SWITCH GEAR _(38kv) Y, N (c) AND DOOR CLOSER TO BOMBA APPROVAL TO MANUF'S DETAIL
- STOP COCK - NEARBY WASH HAND BASIN A S OTE S ~ 2500MM (HEIGHT) REMOVABLE FENCING HOT DIPPED GALVANISED IRON FRAME
- WATER - DIRECT WATER SUPPLY. HACKABLE SLAB ON BOTH SIDES @ T HOT DIPPED) GALVANISED ANTI GLIMB, ANTIOUT MESH SIZE 125 X75 x 4
. TO BE COVERED WITH 6mm THK. STEEL MMD g
CHEQUERED PLATE C/W LIFTING HOOK.
4. ALUMINIUM LOUVERS C/W ANTI-VERMIN NETTING 3 S ¥ ¥ S @ 2500MM (HEIGHT) REMOVABLE FENCING HOT DIPPED GALVANISED IRON FRAME
(BOTH SIDES) - W3 o s ] WITH HOT DIPPED GALVANISED ANTI CLIMB, ANTICUT MESH SIZE 12.5 X75 X 4
5. EXHAUST FAN (1 NOS|
( ) WINDOW
2N\ N\
(B) - s R (B) @ 600mm x 1200mm HIGH LEVEL ALUMN. FRAME OBSCURED GLASS TOP HUNG
N / N WINDOW TO MANUFR'S DETAIL
o 225 mm THK. CLAY BRICKWALL H o @ 600mm x 2400mm HIGH LEVEL ALUMN. FRAME OBSCURED GLASS TOP HUNG
3 20 mm THK. CEMENT PLASTER S WINDOW TO MANUFR'S DETAIL
= ON BOTHSIDES. Q
@ (4800 mm HEIGHT) @ @ ALUMINIUM LOUVERS CAW ANTI-VERMIN NETTING (BOTH SIDES)
N\ R VENTILATION BLOCK SCHEDULE
(A) — — L 5 = e (A)
() \/ ITEM DESCRIPTION
@ 1800MM X 600MM 225MM THK. P.C VENT BLOCK WITH ANTI-VERMIN ALUM.
WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY
1500 3750 3750 1500 4500 1500 3000 3000 @ 3000MM X 600MM 225MM THK. P.C VENT BLOCK WITH ANTI-VERMIN
* 1 1 7+ +* 1 1 7 ALUM. WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY
COLOUR SCHEME FOR SUBSTATION BUILDING
7500 7500 6000
7 7 7 ITEM| LOCATION PAINT TYPE COLOR CODE UNDERCOAT PRIMER
18000 RIM GREY ALKALI RESISTING WALL
¢ 1. | EXTERNAL WALLS WEATHER | TENAGA RED SEALER
1 SHIELD TENAGA BLUE
DOORS & WINDOWS RIM GREY ALKALI RESISTING WALL|
A ~ 7 2\ ~N N N # | ALL METAL 5 TIvBER{ ©LOSS PANT | 7eNAGA ReD UNDERCOAT
(1) (2) 3 ) (4 (5) (6 ) (7)) (8) (9) SURFACES TENAGA BLUE
g N N g N N g N N
1st FLOOR LAYOUT 3 l‘géﬁm‘; WALLS  [emuLsion WHITE SEALER

GENERAL NOTES:
1) THIS LAYOUT DRAWING SHALL BE USED AS A PRELIMINARY DESIGN GUIDELINE ONLY. TO PROVIDE SECURITY SYSTEM (CCTV) AS PER TNB SPEC
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

@ © Tenaga Nasional Berhad



0.3 PPU 33/11 kV Bersendirian - Roof Floor

Lampiran O. Pencawang Pembahagian Utama 33/11 kV

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

e
D
—/

150 mm UPVC -
RW.D.

150MM DIA UPVC ———
RWDP

GUTTER
—‘ |

150 mm DIA UPVC
RWDP

1 M |

| I—

3750 L1500

kd
-

L1500 3000 3000

YR
—/

YR
—/

YR N\
(

(4)

)
—/ —/

ROOF LAYOUT

2
e/

3000

3000

3500

3500

1500

o
o
o
™

3500

3000

LEGEND :

FINISH FLOOR LEVEL

FLOOR FINISH SPACE CODE

CEILING FINISHES

AREA

FLOOR FINISHES

CEMENT RENDER

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

CERAMIC TILES

HEAVYDUTY - ANTI ACID FLOOR TILES

CEILING FINISHES

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

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

WALL CONSTRUCTION

N\
(x)
—/

——— WALL
WALL FINISHES

- 150MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES

B

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

WALL FINISHES

N
(@)
N/

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

wp

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

CT2

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

HD

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

PP

CEMENT PLASTER AT FULL HEIGHT ALL ROUND C/W WHITE EMULSION PAINT
1CI OR EQUIVALENT

FLOOR CONSTRUCTION

- 100MM THK. MASS CONC FLOOR SLAB. - 25MM THK. LEAN CONCRETE.

~ 150MM THK. HARDCORE - 100MM THK COMPACTED HARDCORE

- 150MM THK 30 - 50MM DIA. STONE AT COMPACTED EARTHFILL.

CHIPPING

DOOR

- 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)

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

- 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

- 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 / MILD STEEL DOOR TO MANUF'S DETAIL

N
(o)
N/

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

- 2500MM (HEIGHT) REMOVABLE FENCING HOT DIPPED GALVANISED IRON FRAME
WITH HOT DIPPED GALVANISED ANTI CLIMB, ANTICUT MESH SIZE 125 X75 X 4 MM D

®B|0®®|®

- 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

WINDOW

- 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

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

VENTILATION BLOCK SCHEDULE

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

COLOUR SCHEME FOR SUBSTATION BUILDING

TEM

LOCATION

PAINT TYPE
(icl)

COLOR CODE

UNDERCOAT PRIMER

EXTERNAL WALLS

WEATHER
SHIELD

RIM GREY - 10397
TENAGA RED - 14238
TENAGA BLUE - 11326

ALKALI RESISTING WALL

SEAI
A931-18177

DOORS & WINDOWS
ALL METAL & TIMBER
SURFACES

GLOSS PAINT

RIM GREY - 10051
TENAGA RED - 14225
TENAGA BLUE - 11296

SPEED

ALKALI RESISTING WALL
UNDERCOAT

A545-101

INTERNAL WALLS
& CEILING

[EMULSION

WHITE

SEALER
A931-18177

*2100mm HIGH INTERNAL WALL MUST PAINTED WITH EXPOXY COPON EA-4 PROTECTIVE
COATING OR APPROVE EQUIVALENTS.

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

0.4 PPU 33/11 kV Bersendirian - Door Schedule, Section A-A

LEGEND :

FLOOR FINISH SPACE CODE

FINISH FLOOR LEVEL CEILING FINISHES

AREA

FLOOR FINISHES

DOOR SCHEDULE TYPICAL GLASS PANEL WINDOW B

CR1 FINISHES

TYPE D1 D2 FD1 FD2 FD3 RS1 w1 w2 V1 v2
POWER FLOAT, FLOOR HARDENER WITH 10kN/M DESIGN LOAD C/W GREEN EPOXY FLOOR
01200 2400 oo 00| L 3000 L CR2 | FINISHES

8 cT CERAMIC TILES

HD. HEAVYDUTY - ANTI ACID FLOOR TILES

CEILING FINISHES

AF - 3.2MM THK x 600MM x 1200MM CEMENT BOARD CEILING PANEL ON
RIGID H.W TIMBER FRAME

sC - OFF-FORM SKIM COAT WITH 1 LAYER OF SEALER AND MIN. 2 LAYER OF
2000 EMULTION / WHEATHERBOND PAINT ( WHERE APPLICABLE )

900 1800 1000 1000

3000

'ALUVININ TOP HUNG WINDOW WITH | ALUMINUM TOP HUNG WIRDOW WH P.CVENT BLOCK WITH ANTLVERIN P.CVENT BLOCK WITH ANTVERMIN
TINTED 3m SCOTCHED TINTED 3nin SCOTCHED ALUM. WIRE NETTING FOXED O ALUM WRE NETTING FXED ON NTERNALLY
o PANELE

E— B WALL CONSTRUCTION

600 1200 600x 2400 600 1800 600x 3000
T
b DO0R HOURS FIRE RATED DOOR CHY- 3000MM x 3500MM MS ROLLER SHUTTER TO

2N0S 8NOS 1NOS. 7NOS
—— WALL
WALL FINISHES
TonAN 2HOURS P oR o
oETAL DOORCLOSER K DOOR OLOSER TO MANUF®S DETALS MANUF'S DETAIL TO BE LINKED TO THE FIRE

o0
WD00R oLOSER TO WANFS DT
2 FRE DOOR) TIMBER DOOR e STEEL DOOR TIMBER DOOR FIGHTING SYSTEM WITH CLOSING TIME LESS B - 150MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES

3500

2100

2100
2100
2100
2100

SizE 1800x 2100 20002700 1000 x 2100 1000 x 2100 3000 % 3500

900
QUANTITY 7 2N0S 1NOS 4NOS 1NOS 1NOS
O

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

WALL FINISHES

DOOR SCHEDULE

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

r i

GT1&D3 GT2&D3

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

c 1500MM HIGH CERAMIC WALL TILES COMPLETE WITH UPVC TILE-TRIM ON
F T OR— THE INTERNAL.

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

i/ 200 13 200 I

ANTI CLIMB WIRE MESH
(SEE DETALS)

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

4800

1200 5000 1200

WRE DANETER 47,

FLOOR CONSTRUCTION

- 100MM THK. MASS CONC FLOOR SLAB. - 25MM THK. LEAN CONCRETE.

ANTICLIME WIRE MESH DETAIL

|

2500

TENAGA
NASIONAL cernno
iton o s HAGR SGR - 150MM THK 30 - 50MM DIA. STONE
T o . CHIPPING

- 150MM THK. HARDCORE. - 100MM THK COMPACTED HARDCORE

AT COMPACTED EARTHFILL,

2200

ANTLCUMB RENOVEABLE EXPANDED
WETAL NESH FENGNG ANTYCLIVE RENOVEABLE EXPANDES
(FORTRANSFORNER AREA VETALMESH FENCING

e 35000130001 4800 )

2res Tos
MAIN GATE ( ELEVATION DOOR

- 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)

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

- 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

9500 12000 6000 - 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 / 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

0.48TCT THK CLIP-LOCK METAL DECK ROOFING MATERIAL
ON LIGHT WEIGHT STEEL TRUSS SYSTEM AT 5° PITCH TO

- 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

——— | ENGR'S DETAIL WITH RC SLAB BELOW CIW
4750 —————— | WATERPROOFING - 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
ROOF LEVEL
. 7 WINDOW
u ) )
ii @ ) , 2 WINDOW TO MANUFR'S DETAIL
> &
| 1
ii - 600mm x 2400mm HIGH LEVEL ALUMN. FRAME OBSCURED GLASS TOP HUNG
7 SWITCH ROOM / CONTROL ROOM / TRANSFORMER ROOF LEVEL \WINDOWTTO MANUFR'S DETAIL

QB3| [OOOO® |0 OB

i‘ / 4 - ALUMINIUM LOUVERS C/W ANTI-VERMIN NETTING (BOTH SIDES)
1 o
7 7 8
g 1500 1200 500 500, 1200 500 1000 41000 600 600 1000 & VENTILATION BLOCK SCHEDULE
i i 1] | / | 1STFLOOR LEVEL o sescrron
T - 1800MM X 600MM 225MM THK. P.C VENT BLOCK WITH ANTI-VERMIN ALUM.

U

w ‘% d
]

WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY

4800

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

Q6

/ COLOUR SCHEME FOR SUBSTATION BUILDING

T T RN

GROUND LEVEL
.
T PAINT TYPE
| éj u l_ l_ iTEM LOCATION il COLOR CODE UNDERCOAT PRIMER
T . T RIM GREY - 10397 ALKALI RESISTING WALL
| | 1. | EXTERNAL WALLS ;VHEIQISER TENAGA RED - 14238 SE/
| | TENAGABLUE - 11326 | A931-18177
| | SPEED
| | 5. | poors & winbows RIM GREY - 10051 ALKALI RESISTING WALL
ALLMETAL&TIMBER | GLOSSPAINT | 1eNaga RED - 14225 UNDERCOAT
SURFACES TENAGA BLUE - 11296 A545-101
3. | INTERNAL WALLS EMuLSION T SEALER
&CEILING A931-18177
GENERAL NOTES: *2100mm HIGH INTERNAL WALL MUST PAINTED WITH EXPOXY COPON EA-4 PROTECTIVE
1) THIS LAYOUT DRAWING SHALL BE USED AS A PRELIMINARY DESIGN GUIDELINE ONLY. COATING OR APPROVE EQUIVALENTS,

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

0.5 PPU 33/11 kV Bersendirian - Front & Rear View

AND AWAY FROM SLOT OPENING.

A C D1 E E1 F G H |
3000 3500 3000 3000 2000 3500 3500 3000 3000
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
A PROOFING
225 MM THK BRICKWALL WITH 20MM PLASTER ———
WITH GROOVE LINE EXTERNAL WALL AND 20MM —_—
PLASTER INTERNAL WALL.
ROOF LEVEL
o
& o RW.D.P
Q o
©0 =]
- D
; <
" 1ST FLOOR
o
S
=]
<
o
S
(D 8
@
GROUND FLOOR
REMOVABLE FENCING & GATE
(USE ANTI CLIMB FENCE ) TO DETAIL'S FRONT VIEW
| G F E1 E D [¢] B A
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 EEEAA A B BRI EXHAUST FAN TO MANUFCTS
o 1100mim HIGH WITH 50mm dia
= STAINLESS STEEL RAILING TO ENGR'S DETAIL
= & FD2 i
I I I I I I I
! 1L ! ! 1 ! 14 225 MM THK BRICKWALL WITH 20MM
4 } } b PLASTER BOTH SIDES
S
@D
cooooo oo N
o
S
S
° © © ©
REAR VIEW
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

LEGEND :

FLOOR FINISH SPACE CODE

FINISH FLOOR LEVEL CEILING FINISHES
AREA
FLOOR FINISHES
CR | CEMENT RENDER
POWER FLOAT, FLOOR HARDENER G/W GREEN EPOXY FLOOR
cR1_| FiNisHES
POWER FLOAT, FLOOR HARDENER WITH 10KN/M DESIGN LOAD GIW GREEN
CR2 | epoxy
- COPON EA4 EVERGREEN 1461
ot CERAMIC TILES
HD HEAVYDUTY - ANTI ACID FLOOR TILES
CEILING FINISHES
AF | - 3.2MM THK x 600MM x 1200MM CEMENT BOARD CEILING PANEL ON
RIGID HW TIMBER FRAME
SC | - OFF-FORM SKIM COAT WITH 1 LAYER OF SEALER AND MIN. 2 LAYER OF

EMULTION / WHEATHERBOND PAINT ( WHERE APPLICABLE )

WALL CONSTRUCTION

SN~ WAL
WALL FINISHES

B - 150MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES
B1 230MM THK. BRICKWALL (WELL BURN CLAY BRICK ) WITH CEMT PLASTER ON BOTHSIDES
WALL FINISHES

2100MM HIGH WALL PAINT WITH TNB GREY GLOSS ICI PAINT OR EQUIVALENT

EP ABOVE 2100MM HIGH LEVEL PAINT WITH WHITE EMULSION ICI PAINT OR
EQUIVALENT

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

o2 1500MM HIGH CERAMIC WALL TILES COMPLETE WITH UPVC TILE-TRIM ON
THE INTERNAL.
2100MM HIGH ALL ROUND HEAVY DUTY ANTI ACID WALL TILES WITH ABOVE

HD 2100MM HIGH PAINT WITH WHITE EMULSION ICI PAINT OR EQUIVALENT

P CEMENT PLASTER AT FULL HEIGHT ALL ROUND C/W WHITE EMULSION PAINT

ICI OR EQUIVALENT

FLOOR CONSTRUCTION

- 100MM THK. MASS CONC FLOOR SLAB - 25MM THK. LEAN CONCRETE.

~150MM THK. HARDCORE. - 100MM THK COMPACTED HARDCORE

- 150MM THK 30 - 50MM DIA. STONE AT COMPACTED EARTHFILL.

CHIPPING

DOOR

- 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)

©[6]6)

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

- 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

- 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 / 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

- 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

OOOB®|®

- 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

WINDOW

- 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

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

VENTILATION BLOCK SCHEDULE

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

COLOUR SCHEME FOR SUBSTATION BUILDING

PAINT TYPE
iTEm LOCATION e COLOR CODE UNDERCOAT PRIMER
RIM GREY - 10397 ALKALI RESISTING WALL
1. | ExTERNAL WALLS STRTHER TENAGA RED - 14238 SEALS
TENAGABLUE - 11326 | A931-18177
DOORS & WINDOWS RIM GREY - 10051 o
2 - ALKALI RESISTING WALL
ALLMETAL& TIMBER | GLOSSPAINT | renaGa RED - 14225 UNDERCOAT
SURFACES TENAGA BLUE - 11296 A545-101
3. | INTERNAL WALLS EMULSION whiTE SEALER
&CEILING A931-18177

*2100mm HIGH INTERNAL WALL MUST PAINTED WITH EXPOXY COPON EA-4 PROTECTIVE
COATING OR APPROVE EQUIVALENTS,
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Lampiran O. Pencawang Pembahagian Utama 33/11 kV

0.6 PPU 33/11 kV Bersendirian - Left & Right View

LEGEND :

FLOOR FINISH SPACE CODE

FINISH FLOOR LEVEL CEILING FINISHES
FFL+0.0]
(5220

AREA

FLOOR FINISHES
CR CEMENT RENDER

CEMENT RENDER C/W GREEN EPOXY FLOOR FINISHES
- COPONEA-4

FLOOR HARDENER WITH 10kN/M DESIGN LOAD C/W GREEN EPOXY
FLOOR FINISHES
1 2 3 4 5 6 7 8 9 - COPON EA-4 EVERGREEN 1461

CERAMIC TILES

1500 3750 3750 1500 4500 1500 3000 3000 HD HEAVYDUTY - ANTI ACID FLOOR TILES

WATER TANK 150 GALLON CEILING FINISHES

A -3.2MM THK x 600MM x 1200MM CEMENT BOARD CEILING PANEL ON
RIGID H.W TIMBER FRAME

5

SC | - OFF-FORM SKIM COAT WITH 1 LAYER OF SEALER AND MIN. 2 LAYER OF
225 mm thk. BRICKWALL AND EMULTION / WHEATHERBOND PAINT ( WHERE APPLICABLE )
PLASTER BOTH SIDED.

WALL CONSTRUCTION

WALL

N

WALL FINISHES —————==gp/

2800

B - 150MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES

- 230MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES

B

WALL FINISHES

2000
7600

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

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

3000

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

CT2 THE INTERNAL.

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

©

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

FLOOR CONSTRUCTION

LEFT VIEW

- 100MM THK. MASS CONC FLOOR SLAB - 25MM THK. LEAN CONCRETE.

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

- 150MM THK. HARDCORE: - 100MM THK COMPACTED HARDCORE

- 150MM THK 30 - 50MM DIA. STONE AT COMPACTED EARTHFILL
5 4 3 2 1 CHIPPING

9 8

DOOR

3000 3000 4500 1500 3750 3750 1500

- 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)

WATER TANK
ROOF LEVEL 150 GALLON TO MANUF'S
DETAIL

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

- 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

a \VA \V4 \Vi \Vi - 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 / 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

4800

- 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
1stFLOOR LEVEL

- 2500MM (HEIGHT) REMOVABLE FENCING HOT DIPPED GALVANISED IRON FRAME
WITH HOT DIPPED GALVANISED ANTI CLIMB, ANTICUT MESH SIZE 125 X75 X 4 MM D

OO |®

WINDOW

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

3000

GROUND FLOOR APRON & DRAIN

WINDOW TO MANUFR'S DETAIL

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

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

VENTILATION BLOCK SCHEDULE

DESCRIPTION

STAIRCASE TO DETAILS TEM

Rise : 156 mm @ - 1800MM X 600MM 225MM THK. P.C VENT BLOCK WITH ANTI-VERMIN ALUM.
Tread : 285 mm WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY

RIGHT VIEW

@ - 3000MM X 600MM 225MM THK. P.C VENT BLOCK WITH ANTI-VERMIN ALUM.

GENERAL NOTES: WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY

1) THIS LAYOUT DRAWING SHALL BE USED AS A PRELIMINARY DESIGN GUIDELINE ONLY.
CONSULTANT SHALL ACQUIRE FINAL APPROVAL FROM TNB PRIOR TO SUBSTATION COLOUR SCHEME FOR SUBSTATION BUILDING
CONSTRUCTION STAGE.

2)  FIRE FIGHTING NOZZLE, SMOKE & HEAT DETECTOR SHALL BE INSTALLED AT CLEAR AREA em|  Location PANT TP COLOR CODE
AND AWAY FROM SLOT OPENING.

UNDERCOAT PRIMER
RIM GREY - 10397 'ALKALI RESISTING WALL
1. | EXTERNAL WALLS SEATHER TENAGARED-14238 | SEALER
TENAGA BLUE - 11326 | A931-18177
DOORS & WINDOWS o o SPEED
RIM GREY - 10051
ALLMETAL&TMBER | GLOSSPAINT | oiat oen ios ALKALI RESISTING WALL
- UNDERCOAT
SURFACES TENAGABLUE- 11206 |  AS45-101

3. | INTERNAL WALLS EMULSION SEALER
&CEILING WHITE A931-18177

*2100mm HIGH INTERNAL WALL MUST PAINTED WITH EXPOXY COPON EA-4 PROTECTIVE
COATING OR APPROVE EQUIVALENTS,

@ © Tenaga Nasional Berhad



Lampiran O. Pencawang Pembahagian Utama 33/11 kV

0.7 PPU 33/11 kV Bersendirian - Signage 1

SHIELD PAINT ON THE EXTERNAL

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

CT2 THE INTERNAL.

SIGNAGE LEGEND :
(©) | - STANDARD LIGHTED SIGNBOARD| €7 | - UTAMAKAN KESELAMATAN SIGNAGE roomeis . SPACE CODE
(8 | - STANDARD SIGNBOARD AT GATE & | -cPrsionace
N Tl WALL FINISH FLOOR LEVEL CEILING FINISHES
\ uP €D | - BaHAYA SIGNAGE
¥ (&)—|-RUANG KABEL (ROOM SIGNAGE) AREA
wdp €D | - DILARANG MASUK SIGNAGE
wd -BILIK PEKAKASUIS SIGNAGE FLOOR FINISHES
= wdp (© | - BILIK KAWALAN (ROOM SIGNAGE € |- SEvs SIGNBOARD oR | cewentRenoer
| v, Va4 |  Z 07 Zl— ) G MEROKOK SIGNAG FOWER FLORT, FLOOR FARDENER G GREEN EFOXY FLOOR
r - BILIK BATERI (ROOM SIGNAGE) €) [ - DILARANG MEROKOK SIGNAGE CRt_| FiNistes
4 . FLOOR HARDENER WITH 10KN/M DESIGN LOAD CW GREEN EPOXY
7 uP @ - BILIK ALATUBAH 1 (ROOM @ PONDOK PENGAWAL SIGNAGE CR2 | £ 00R FINISHES o
7 SIGNAGE) _—{ -cosoi e everngen v
CeRAMIC TLES
-BILIK ALATUBAH 2 (ROOM
7 = - BILIK CAP. BANK (ROOM CEILING FINISHES
4 SIGNAGE) AF | -3 20 THK x G00MIM x 1200MM CEMENT BOARD CEILING PANEL ON
v €D | - BILIKNER (ROOM SIGNAGE) RIGID o TIMBER FRAVE
8¢ | | | S0 | -OFF FoRRM SKIN COT WITR 1 LAYER OF SEALER AND W2 LAVER OF
oo s €D | -BILIKLT (ROOM SIGNAGE) EMULTION / WHEATHERBOND PAINT ( WHERE APPLICABLE )
2% Vi
€ | - TANDAS (ROOM SIGNAGE)
@ — WALL CONSTRUCTION
v
& (v /
WALL FiNISHES
o
A.' - - - a - B |50 T GRICKWALL WITH CENT PLASTER ON BOTHOES
’/' BI | -230MM THK BRICKIWALL (WELL BURN GLAY BRICK ) WITH CEMT PLASTER ON BOTHSIDES
drop 50mm ‘ WALL FINISHES
EP | ABOVE 2100MM HIGH LEVEL PAINT WITH WHITE EMULSION 101 PANT OR
EGUNALENT
& CABLE ROOM d © T e
oz
25>
P
gE P>

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

PP GEMENT PLASTER AT FULL HEIGHT ALL ROUND C/W WHITE EMULSION PAINT
IC1 OR EQUIVALENT

A AN\
| |

FLOOR CONSTRUCTION

 S0MM THK. HARDCORE. - 100MM THK COMPACTED HARDCORE
" 150MM THK 30 50V DIA. STONE AT COMPACTED EARTHFILL
CHIPPING

Q)

©

DOOR

APRON
(Cement Render)

- S00MM 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)
71
@ RAMP RAMP G a 100N x 24001 REMOVABLE FENGING AND GATE TO DETAILS (ANT-CLIVE)
7 o
A 7 ) @
7| - 3000MM x 3500MM MS ROLLER SHUTTER TO MANUF'S DETAIL TO BE LINKED
RAMP N O THE FIRE FIGHTING SYSTEM WITH CLOSING TIME LESS THAN 30 SECONDS
RAMP RANIP s TOILET
£ - 20000 x 2700MM DOUBLE LEAF 20 FIRE RATED DOOR C/W RUBBER
ﬂ | € (floor tile) 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 / MILD STEEL DOOR TO MANUF’S DETAIL

OPENING

/
4

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

OPENING OPENING
300.600mm 300-600m|

QOB (90060 POP

1 <f
—W 7 T 7 Y 4 T 7 v /W7 g v /By 25000 (HEIGHT) REWOVABLE FENGING FOT DIPPED GALVANISED IRON FRAME
g 7 WITH HOT DIPPED GALVANISED ANTI GLIVR, ANTIGUT MESH SIZE 12,5 75 X 4 MM D
/ - 2500MM (HEIGHT) REMOVABLE FENCING HOT DIPPED GALVANISED IRON FRAME
7 AeC WTH HOT DIPPED GALVANISED ANTI LIV, ANTIGUT MESH SIZE 125 X75 X 4 MV D
L 1800 x 1000 ] €9 WINDOW
4 L-TRX €19
% - 600mm x 1200mm HIGH LEVEL ALUMN. FRAME OBSCURED GLASS TOP HUNG
- WINDOW TO MANUFR'S DETAIL
600mm x 2400mm HIGH LEVEL ALUMN. FRAVE OBSCURED GLASS TOP HUNG
4 » 7 Z WINDOW TO MANUFR'S DETAL
/ oG - ALUMINIUM LOUVERS /W ANTI-VERMIN NETTING (BOTH SIDES)
o 4
IS ow 9KG
NS Z Sz 4 VENTILATION BLOCK SCHEDULE
PR Z N q 2100 x 1500
é X O x 5 y NER TEM DESCRIPTION
EoF 23R 7 © | e s A
Lo Fshb / 5 TONNE €9 WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY
T © 9@ @) [ S T G VENTBLOGK T AT VERN AL
; WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY
7 4 COLOUR SCHEME FOR SUBSTATION BUILDING
;r y 4
=
4 7 reu|  Locamon PANT IvPE CoLOR CODE NDERGOAT PRIVER
4 Z G BRI
1. | EXTERNAL WALLS LSRTHER TENAGA RED - 14238 SEALER
V 4 TENAGABLUE - 11326 | AS31-18177
" - SreeD
ég-g a; 4000 x 2000 o | oorsawnpows f | RMGREY - 10051 ALKALI RESISTING WALL
3l sl CAP QELR ?fgéé &TIMBER TENAGA RED - 14225 UNDERCOAT
232 232 TENAGA BLUE - 1129 A545-101
7 88 3% 5 TONNE o o | s
Vi y s | wreruwals fevuison seater
—~—s v s3] ¥ & CEILING WHITE A931-18177
27007 HIGH INTERNAL WALL MUST PAINTED WITH EXPOXY GOPON EA§ PROTEGTIVE
COATING R APPROVE EQUIVALENTS

O

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.

@ © Tenaga Nasional Berhad



Lampiran O. Pencawang Pembahagian Utama 33/11 kV

0.8 PPU 33/11 kV Bersendirian - - Signage 2

SIGNAGE LEGEND :

- STANDARD LIGHTED SIGNBOARD @ - UTAMAKAN KESELAMATAN SIGNAGE

- STANDARD SIGNBOARD AT GATE!
WALL

- RUANG KABEL (ROOM SIGNAGE)
- BILIK PEKAKASUIS SIGNAGE

- BILIK KAWALAN (ROOM SIGNAGE)}
- BILIK BATERI (ROOM SIGNAGE)

-BILIK ALATUBAH 1 (ROOM
SIGNAGE)
-BILIK ALATUBAH 2 (ROOM =
SIGNAGE)
-BILIK CAP. BANK (ROOM CEILING FINISHES
SIGNAGE) AF | -3.2MM THK x 500MM x 1200MM CEMENT BOARD CEILING PANEL ON
RIGID KW TIMBER FRAVE
-BILIKN.ER (ROOM SIGNAGE) SC_| - OFF-FORM SKIVI COAT WITH 1 LAYER F SEALER AND WIN.2 LAYER OF

-BILK LT (ROOM SIGNAGE) EMULTION / WHEATHERBOND PAINT ( WHERE APPLICABLE )

FLooRFINisH ~_ SPACE CODE

- CPR SIGNAGE

FINISH FLOOR LEVEL CEILING FINISHES

- BAHAYA SIGNAGE

©
o
@ - DILARANG MASUK SIGNAGE
©
J]
3]

AREA

FLOOR FINISHES

- SEMS SIGNBOARD CR CEMENT RENDER

POWER FLOAT, FLOOR HARDENER G/W GREEN EPOXY FLOOR

- DILARANG MEROKOK SIGNAGE CR1 FINISHES
FLOOR HARDENER WITH 10KN/M DESIGN LOAD CIW GREEN EPOXY
- PONDOK PENGAWAL SIGNAGE crz | FLOORHAROENE

- COPON EA4 EVERGREEN 1461

I'T
DN

L 9 & O

| WV WYY, V4L Wy eedd WL ewee4

CERAMIC TILES

HEAVYDUTY - ANTI ACID FLOOR TILES

void 1>
>

Q00 ® 060 OGO ®O

N
@O®A

- TANDAS (ROOM SIGNAGE)

WALL CONSTRUCTION

—————— WALL
WALL FINISHES

B - 150MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES

CONTROL ROOM

€

200

co? CO?

I void v |

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

WALL FINISHES

ST S S S S SN SN\ .

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

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

VO WY e ueeeeee Ve weed Wi

®
&c

o2 1500MM HIGH CERAMIC WALL TILES COMPLETE WITH UPVC TILE-TRIM ON
THE INTERNAL.

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

®

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

< FLOOR CONSTRUCTION

o}
[o%

SN B
=

- 100MM THK. MASS CONC FLOOR SLAB. - 25MM THK. LEAN CONCRETE.

- 150MM THK. HARDCORE. - 100MM THK COMPACTED HARDCORE

drop 50m ~150MM THK 30 - 50MM DIA. STONE AT COMPACTED EARTHFILL.
CHIPPING

20 @24

DOOR

O},

ANN HEHNNNNIN EYICNNN NN ENN\ N

33/11 kV SWITCH ROOM

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

LOADING BAY

N A, - 1800MM X 2100MM DOUBLE LEAF SOLID MILD STEEL DOOR GW RUBBER

SKIRTING TO MANUFCT'S (CABLE ROOM)

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

co?

N\ N\

676 (@

- 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

C0O? Co?

~u

7,

EE] <« BATTERY
/°n ROOM

%
—

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

void T P ———r———

- 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

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

NN N N N\ N\

!

R\ N\ \N A N N N\ N

L L L 777

g 777727 W Z Z7Z 777 BZZZ 777 77ZW Z Z 7 272N A 77 A WINDOW

- 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

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

Q|3 | |OOE6B|0 BEP

VENTILATION BLOCK SCHEDULE
" ] e oescRPTion

@ - 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

| | COLOUR SCHEME FOR SUBSTATION BUILDING
P
frem|  Locanon il [—
A
N RIM GREY - 10397 ALKALI RESISTING WALL
1 | exrerna wauss weather | revacareo. vass | SEALER

TENAGABLUE - 11326 _| A®31-18177

n ] SreeD

DOORS & WINDOWS RIM GREY - 10051

2 ALKALI RESISTING WAL
ALL METAL & TIMBER | GLOSSPAINT | yenaGa RED - 14225 UNDERCOAT
SURFACES TENAGA BLUE - 11296 AS45-101

3. | INTERNAL WALLS EMULSION

SEALER
&CEILING WHITE A931-18177

* 2100mm HIGH INTERNAL WALL MUST PAINTED WITH EXPOXY COPON EA-4 PROTECTIVE
COATING OR APPROVE EQUIVALENTS.

@ © Tenaga Nasional Berhad



Lampiran O. Pencawang Pembahagian Utama 33/11 kV

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

LEGEND :

SPACE CODE

(D (2:‘ ‘/3> (s) () (7) (8\‘ (9) FLOOR FINISH

N N/ .
FINISH FLOOR LEVEL

CEILING FINISHES
18000 L

e AREA

N

3750 L 5250 L 4500 |, 1500 | 3000 L 3000 L FLOOR FINISHES

CR CEMENT RENDER

N

CR1 POWER FLOAT, FLOOR HARDENER C/W GREEN EPOXY FLOOR FINISHES

A cR2 POWER FLOAT, FLOOR HARDENER WITH 10kN/M DESIGN LOAD C/W GREEN

1100mm HIGH 50mm dia.
STAINLESS STEEL HANDRAIL cr CERAMIC TILES

DETAIL. HD HEAVYDUTY - ANTI ACID FLOOR TILES

CUSTOMER'S BUILDING

CEILING FINISHES

AF | -3.2MM THK x 600MM x 1200MM CEMENT BOARD CEILING PANEL ON
RIGID H.W TIMBER FRAME

4
2

UP SC | - OFF-FORM SKIM COAT WITH 1 LAYER OF SEALER AND MIN. 2 LAYER OF
g
f RC STAIRCASE EMULTION / WHEATHERBOND PAINT (WHERE APPLICABLE )

¥

¥

4 S WITH ANTI-SLIP C/W ANTI-SLIP NOSING TILES.
@

4

¥

= WALL CONSTRUCTION

~
J

WALL

7 E— 24 NOS OF DUCTING PVC CLASS B/HDPE PN10/HDPE WAL FINISHES @
/, / 7 out going 8 CORRUGATED DOUBLE WALL 200 MM DIAMETER
L2

2300

>

kv | ————  ANDEXTENDED 1000 MM BEYOND PERIMETER FENCING
TO COVER WITH 61 REINFORCED k//or
CHEQUER PLATE /;“r\;'[‘) ALLOW 600 mm \ ) @ C/W WATER TIGHT ENDCAP BOTH END B - 150MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES

GAP ON TOP OF RAMP FOR CABLE (OUT GOING CABLE -- 11KV)
B1 230MM THK. BRICKWALL (WELL BURN CLAY BRICK ) WITH CEMT PLASTER ON BOTHSIDES

= | ] | 1)
~ WALL FINISHES
GROUND FLOOR

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

225 mm THK. CLAY
BRICKWALL WITH

SECONDARY EXIT

wuigg dosp

dfop 50mm

3500

20 mm THK. CEMENT

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

CONCRETE APRON & DRAIN TO ENGINEER SHIELD PAINT ON THE EXTERNAL

DETAILS

ON BOTHSIDES. FIRE DETECTION / ACTIVE SYSTEM

(SUBJECT TO BOMBA APPROVAL) 1500MM HIGH CERAMIC WALL TILES COMPLETE WITH UPVC TILE-TRIM ON

CT2 THE INTERNAL.

N6 ON6

m
L
71

)

p
N

24 NOS OF DUCTING PVC CLASS B/HDPE PN10/HDPE HD | BTO0MM HIaH PRI WITR WRATE BOLSION i PAR SR EGONALEAT S

CORRUGATED DOUBLE WALL 150 MM DIAMETER AND

EXTENDED 1000 MM BEYOND PERIMETER FENCING C/W PP CEMENT PLASTER AT FULL HEIGHT ALL ROUND C/W WHITE EMULSION PAINT
WATER TIGHT ENDCAP BOTH END ICI OR EQUIVALENT

incoming 33KV
-—

(OUT GOING CABLE -- 33KV)

CABLE ROOM LQ\\\&‘{;\\

TO COVER WITH 6mm REINFORCED
CHEQUER PLATE AND ALLOW 600 mm

FLOOR CONSTRUCTION

w
B NN NN NN N WY
2300
N

LV METER KIOSK/PANEL

SC |CR
FFL+0.150

GAP ON TOP OF RAMP FOR CABLE

~— - 100MM THK. MASS CONC FLOOR SLAB. - 25MM THK. LEAN CONCRETE.
—-—~——— TOILET

900 %0 1. FLOOR - FLOOR TILES _1SOMM THK. HARDCORE - 100MM THK COMPACTED HARDCORE
2. WALL FINISHES - CERAMIC TILES FULL HEIGHT - 150MM THK 30 - 50MM DIA. STONE AT COMPACTED EARTHFILL.
3. DOOR - MILD STEEL DOOR 900x2100 (H) CHIPPING

4. WASH HAND BASIN

N
o
N

) |

I%' 900 ~

RAI RAM

(

5. MIRROR - 18"x18" C/W ALUMINIUM FRAME

DOOR

RANIP

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

2700
3000

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

A R
>4

. Ic1

™)

- 1000MM X 2100MM SINGLE LEAF MILD STEEL DOOR TO MANUF'S DETAIL

s

= A

1
g
A

P
e

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

4
4

4
4

- 3000MM x 3500MM (H) MS ROLLER SHUTTER TO MANUF'S DETAIL TO BE LINKED

1800 x 1000 TO THE FIRE FIGHTING SYSTEM WITH CLOSING TIME LESS THAN 30 SECONDS.

L-TRX

3000

CUSTOMER'S BUILDING

- 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.

900
0
900

ALL CABLE TRENCH 600 x 900 mm (D)
TO COVER WITH 6mm THK. REINFORCED

| O r—F—2F J (D)  CHEQUERED PLATE C/W LIFTING HOOK.

= IS, ~

- 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

(o

- 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

900
900 - 2000MM x 2700MM DOUBLE LEAF 2HR. FIRE RATED DOOR C/W RUBBER

SKIRTING AND DOOR CLOSER TO BOMBA APPROVAL TO MANUF'S DETAIL

2100 x 1500
900 NER

3500

5 TONNE

TRX-2
4200X2000
60 TONNE

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

TRX-1
4200X2000

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

©]ie/le)6/[6[e]e]e]ee]e

60 TONNE

R

#
(O

LG K 7,

p

WINDOW

900

o) o

00

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

3000

4000 x 2000
CAP

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

H
FIRE FIGHTING SYSTEM FIRE FIGHTING SYSTEMz, n 7 5 TONINE
22 Dy

N6 OM6
o8v o8Y
VA%

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

A A

gsle

VENTILATION BLOCK SCHEDULE

7
4 FIRE FIGHTING SYSTEM

2000

DESCRIPTION

L SN R S N N N N N N

N\
J

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

. 2 e &V -

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

©
BBz

D3

7500 3000 y 3000 COLOUR SCHEME FOR SUBSTATION BUILDING

225mm THK. CLAY BRICK BLAST 21000
WALL AT 4800mm HIGH ALL 0 =Y LOCATION

PAINT TYPE
(icl) COLOR CODE UNDERCOAT PRIMER

=
—————F -
ROUND A CABLE TRENCH 900 x 900 mm (D) WEATHER | TIMGREY-t03s7

WITH 2hr FIRE RATED WITH 1. | EXTERNAL WALLS TENAGA RED - 14238 SEALER

N\ YR

~
')
~
)

S —~ TO COVER WITH 6mm THK. REINFORCED SHIELD TENAGA BLUE - 11326 | A931-18177
(Sil%'\éTs PLASTER ON BOTH C 1) @ (o) CHEQUERED PLATE C/W LIFTING HOOK. pr—

- — DOORS & WINDOWS RIM GREY - 10051
ALLMETAL&TIMBER | GLOSSPAINT | 1eNaGA RED - 14225 UNDERCOAT

SURFACES TENAGA BLUE - 11296 A545-101

® ©

OIL /WATER SEPARATOR AS TNB APPROVAL GROUND FLOOR

TO BE DICHARGED TO NEAREST DRAIN OIL SERARATOR 3 | INTERNAL WALLS EMULSION WHITE SEALER
&CEILING A931-18177

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 VAL WALL MUST PAINTED WITH EXPOXY COPON EA4 PROTECTIVE
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

@ © Tenaga Nasional Berhad



Lampiran O. Pencawang Pembahagian Utama 33/11 kV

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

LEGEND :

SPACE CODE

FLOOR FINISH
/?\ N N N\ 7N\
(\H/) (\E/) (\i/) &) (\E/) ) &) ‘\g/) FINISH FLOOR LEVEL CEILING FINISHES
18000 AREA
# # FLOOR FINISHES
CR CEMENT RENDER
1500 3750 5250 4500 1500 3000 3000
7+ 7+ t 7+ 7+ ; + CR1 POWER FLOAT, FLOOR HARDENER C/W GREEN EPOXY FLOOR FINISHES
CR2 POWER FLOAT, FLOOR HARDENER WITH 10kN/M DESIGN LOAD C/W GREEN
600mm WIDE CONTROL PANEL SLOT EPOXYFLOOR FINISHES
TO BE COVERED WITH 6mm THK. STEEL T
L} CERAMIC TILES
CHEQUERED PLATE C/W LIFTING HOOK.
CUSTOMER'S BUILDING o R TEr——
- RC STAIRCASE WITH ANTI-SLIP C/W CEILING FINISHES
ANTI-SLIP NOSING TILES.
N AF -3.2MM THK x 600MM x 1200MM CEMENT BOARD CEILING PANEL ON
- T =x =K \’\ J /) RIGID HW TIMBER FRAME
“ SC | - OFF-FORM SKIM COAT WITH 1 LAYER OF SEALER AND MIN. 2 LAYER OF
225 mm THK. CLAY BRICKWALL WATH \ r EMULTION / WHEATHERBOND PAINT ( WHERE APPLICABLE )
20 mm THK. CEMENT PLASTER 8 4 & D i 8
ON BOTHSIDES. 8 ¢ e oY 8
% 15600 8 D Y
. 23 k=] . / B WALL CONSTRUCTION
4 Ve
g - ’ FIRE FIGHTING SYSTEM 8 j g —x () WAL
/A 737 ONTROL ROGM C;} 7| WALL FINISHES J;
L —— — 4
g w % 00 1\/‘ § B - 150MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES
3 7 3
Z ; 3 13000 \ /- 4 B1 230MM THK. BRICKWALL (WELL BURN CLAY BRICK ) WITH CEMT PLASTER ON BOTHSIDES
4 ° 4 - —
-5 Ava Borovwwww BrwwwwwpgowsWvwy o oesd e os ol v %}\7— —0 B — {(H)) WALL FINISHES
J ¢ A =3 @ - 2100MM HIGH WALL PAINT WITH TNB GREY GLOSS ICI PAINT OR EQUIVALENT
1200mm WIDE SWITCH GEAR (11kV) - 7 ‘ V 8 /\ EP ABOVE 2100MM HIGH LEVEL PAINT WITH WHITE EMULSION ICI PAINT OR
i EQUIVALENT
SLOT C/W 500mm CANTILEVERED o : Y { &4 - 1100mm HIGH 50mm dia. —
HACKABLE SLAB ON BOTH SIDES 8 ¥ # 2| REMOVABLE/SWING/FOLDERBLE| yyp | 3V THK GRADE ‘A SKIM COATING SYSTEM WITH 2 COATS OF WEATHER
TO BE COVERED WITH 6mm THK. STEEL “ m 4 500 void = 4 % | STAINLESS STEEL HANDRAIL. SHIELD PAINT ON THE EXTERNAL
VO S
CHEQUERED PLATE C/W LIFTING HOOK. - v @ drop 50mm cT2 1500MM HIGH CERAMIC WALL TILES COMPLETE WITH UPVC TILE-TRIM ON
w 5000 " THE INTERNAL,
= 1135 N ) 2100MM HIGH ALL ROUND HEAVY DUTY ANTI ACID WALL TILES WITH ABOVE
~ m _l Fl / s \\G/) HD 2100MM HIGH PAINT WITH WHITE EMULSION ICI PAINT OR EQUIVALENT
4 . a
m A4 7 3 PP CEMENT PLASTER AT FULL HEIGHT ALL ROUND C/W WHITE EMULSION PAINT
33/11.kV SWITCH RCOM p & 1C1OR EQUIVALENT
g E / sC [cR2 drop 54rm | 3
2 1000 > 8
<
g o W FIRE FIGHTING SYSTEM & (K
8 = 0 2 FLOOR CONSTRUCTION
4 a —
225 mm THK. CLAY BRICKWALL WiTH- =K w I 4 II § L \’\/F1\) - 100MM THK. MASS CONC FLOOR SLAB. - 25MM THK. LEAN CONCRETE.
20 mm THK. CEMENT PLASTER D s o 4 7 8 - - 50MM THK. HARDCORE 100MM THK COMPACTED HARDCORE
ON BOTHSIDES. O / 1000 11000 o~/ 8 -
7 4% oy ~ - 150MM THK 30 - 50MM DIA. STONE AT COMPACTED EARTHFILL.
N7 Tl ’/\ AN L (F) CHIPPING
(w3)? © XX
J - (ET)
BATTERY ROOM g @f"ﬂ sk BATTERY ; ~ = D00R
Design Lo Okn/m2 © ROOM b4
; - o 8 - 900MM X 2100MM SINGLE LEAF MILD STEEL DOOR TO MANUF'S DETAIL
1. FLOOR & WALL TILES 2100 MM HIGH AROUND FINISHES : 4 1 8 N -
ANTI ACID / HOMOG FLOOR TILES i s ] @ e SOTING 7O MANUFOTS (CAaLe ooy - STEEL DOOR CIVRUBBER
5 8 4
2. WALL ABOVE 2100 MM PAINT WITH WHITE EMULSION w A~ - 1000MM X 2100MM SINGLE LEAF MILD STEEL DOOR TO MANUF'S DETAIL
N mﬁ i (
PAINT ~ 7 7 7 ”; - \l \E/) - 900MM X 2100MM SINGLE LEAF MILD STEEL DOOR TO MANUF'S DETAIL
3. LAB TYPE WASH HAND BASIN SIZE 560 x 560 x 235 4 / Vi 4 - 3000MM x 3500MM (H) MS ROLLER SHUTTER TO MANUF'S DETAIL TO BE LINKED
[ [ WATER TANK 150
C/W FLEXIBLE GOOSENECK WATER TAP. 7 / 7 7 % s Gallon TO THE FIRE FIGHTING SYSTEM WITH CLOSING TIME LESS THAN 30 SECONDS
- 18"x18" MIRROR C/W ALUMINIUM FRAME. ; ! ; ; ; 8 - 5000MM x 6000MM (H) MS ROLLER SHUTTER TO MANUF'S DETAIL TO BE LINKED
- STOP COCK - NEARBY WASH HAND BASIN 7 Slot opzréing 231?:509' . V 7 7 TO THE FIRE FIGHTING SYSTEM WITH CLOSING TIME LESS THAN 30 SECONDS
- WATER - DIRECT WATER SUPPLY. Vi covered bmm thk. reinforce: Vi Vi Vi ”
h d plate c/w lifti hooks . - 2000MM x 3000MM (H) MS ROLLER SHUTTER TO MANUF'S DETAIL TO BE LINKED
/ chequered plate c/w lifting hooks / 1200mm WIDE SWITCH GEAR  (33kv) f é J ’/D\) TO THE FX\RE FIGHTING SYSTEM WITH CLOSING TIME LESS THAN 30 SECONDS
4. ALUMINIUM LOUVERS C/W ANTI-VERMIN NETTING 7 7 SLOT C/W 500mm CANTILEVERED /" /‘ \l \J  1500MM x 3000MM (H) MS ROLLER SHUTTER TO MANUF'S DETAIL TO BE LINKED
(BOTH SIDES) - W3 7 7 HACKABLE SLAB ON BOTH SIDES 7 7 TO THE FIRE FIGHTING SYSTEM WITH CLOSING TIME LESS THAN 30 SECONDS
/ / TO BE COVERED WITH 6mm THK. STEEL / / - 2000MM x 2700MM DOUBLE LEAF 2HR. FIRE RATED DOOR C/W RUBBER
5. EXHAUST FAN (1 NOS) ; ; CHEQUERED PLATE C/W LIFTING HOOK,/ i o SKIRTING AND DOOR CLOSER TO BOMBA APPROVAL TO MANUF'S DETAIL
4 4 g, - 1000MM x 2100MM 2HR. FIRE RATED SINGLE LEAF DOOR
/ ; / 1TO BOM;A’IAF'PROVAL T(!) MANUF'S DIETAIL :
/ / / / - 1000MM X 2100MM 2HR. FIRE RATED SINGLE LEAF DOOR C/W RUBBER
/ / / / - SKIRTING AND DOOR CLOSER TO BOMBA APPROVAL TO MANUF'S DETAIL
O\
/ / £ £ + (c)
7 7 7 7 % WINDOW
/ / / / @ - 600mm x 1200mm HIGH LEVEL ALUMN. FRAME OBSCURED GLASS TOP HUNG
/ / / / 2 WINDOW TO MANUFR'S DETAIL
8 - 600mm x 2400mm HIGH LEVEL ALUMN. FRAME OBSCURED GLASS TOP HUNG
f f f f @ WINDO\};\/ TO MANUFR'S DETAIL
é 2 ; ; 7N\ @ - ALUMINIUM LOUVERS C/W ANTI-VERMIN NETTING (BOTH SIDES)
7 K (B)
4/ 4 4/ Vi ~—~ VENTILATION BLOCK SCHEDULE
/ / / / § ITEM DESCRIPTION
/ / / / A . @ - 1800MM X 600MM 225MM THK. P.C VENT BLOCK WITH ANTI-VERMIN ALUM.
£ £ 4 £ ,/A\) WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY
11 L1 o L — (
A @ - 3000MM X 600MM 225MM THK. P.C VENT BLOCK WITH ANTI-VERMIN ALUM.
'WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY
- 150 . 70 ; 500 . COLOUR SCHEME FOR SUBSTATION BUILDING
iTEM LOCATION PAW(H)VPE COLOR CODE UNDERCOAT PRIMER
RIM GREY - 10397
1. | EXTERNAL WALLS WEATHER TENAGARED - 14238 | SEALER
SHIELD TENAGABLUE- 11326 | A931-18177
N\ N N\ Yon N N N N P
(1) (2) (3) (\4) (s) (s) (7) (8) (9/} 5. | poors & winoows RIM GREY - 10051 SPEED
_ c > _ = _ _ — :bLR nFAgEA; &TIMBER  [GLOSSPAINT | enaGA RED - 14225 UNDERCOAT
1St FLOOR LAYOUT TENAGA BLUE - 11296 A545-101
GENERAL NOTES: 3. | INTERNAL WALLS [EMULSION SEALER
1) THIS LAYOUT DRAWING SHALL BE USED AS A PRELIMINARY DESIGN GUIDELINE ONLY. &CEILING WHITE A931-18177
CONSULTANT SHALL ACQUIRE FINAL APPROVAL FROM TNB PRIOR TO SUBSTATION
CONSTRUCTION STAGE. *2100mm HIGH INTERNAL WALL MUST PAINTED WITH EXPOXY COPON EA-4 PROTECTIVE
2) FIRE FIGHTING NOZZLE, SMOKE & HEAT DETECTOR SHALL BE INSTALLED AT CLEAR AREA COATING OR APPROVE EQUIVALENTS

AND AWAY FROM SLOT OPENING.
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Lampiran O. Pencawang Pembahagian Utama 33/11 kV

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

LEGEND :
FLOOR FINISH SPACE CODE
FINISH FLOOR LEVEL CEILING FINISHES
AREA
FLOOR FINISHES
CcR CEMENT RENDER
CR1 POWER FLOAT, FLOOR HARDENER C/W GREEN EPOXY FLOOR FINISHES
CR2 POWER FLOAT, FLOOR HARDENER WITH 10kN/M DESIGN LOAD C/W GREEN
EPOXY FLOOR FINISHES
cr CERAMIC TILES
HD HEAVYDUTY - ANTI ACID FLOOR TILES
CEILING FINISHES
AF | - 3.2MM THK x B00MM x 1200MM CEMENT BOARD CEILING PANEL ON
RIGID HW TIMBER FRAME
SC | - OFF-FORM SKIM COAT WITH 1 LAYER OF SEALER AND MIN. 2 LAYER OF
EMULTION / WHEATHERBOND PAINT ( WHERE APPLICABLE )

WALL CONSTRUCTION
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i CUSTOMER'S BUILDING
]
T y . ROOF LEVEL
ROOF SLAB / Dj:lj D:ljj D:Dj
‘ O] 0}
s
g
SWITCH ROOM CONTROL ROOM -]
2
MINIMUM HEAD ROOM S
CLEARANCE 8
1 12 500 1200 500 1000 fuA 1000 600 600 1000
500 ¥ 00 00\/ a2 "2 3 I e "

18T FLOOR LEVEL

GROUND LEVEL

B - 150MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES
B1 - 230MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES
WALL FINISHES
2100MM HIGH WALL PAINT WITH TNB GREY GLOSS ICI PAINT OR EQUIVALENT
EP ABOVE 2100MM HIGH LEVEL PAINT WITH WHITE EMULSION ICI PAINT OR
EQUIVALENT
WP 3MM THK. GRADE ‘A’ SKIM COATING SYSTEM WITH 2 COATS OF WEATHER
SHIELD PAINT ON THE EXTERNAL
cn2 1500MM HIGH CERAMIC WALL TILES COMPLETE WITH UPVC TILE-TRIM ON
THE INTERNAL,
2100MM HIGH ALL ROUND HEAVY DUTY ANTI ACID WALL TILES WITH ABOVE
HD 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

FLOOR CONSTRUCTION

- 100MM THK. MASS CONC FLOOR SLAB, - 25MM THK. LEAN CONCRETE.

_ 150MM THK. HARDCORE. - 100MM THK COMPACTED HARDCORE

- 150MM THK 30 - 50MM DIA. STONE AT COMPACTED EARTHFILL.

CHIPPING

DOOR

- 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)

- 1000MM X 2100MM SINGLE LEAF MILD STEEL DOOR TO MANUF'S DETAIL

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

- 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

- 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

- 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

- 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

ole/leele]e]ele]ee]e

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

WINDOW

- 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

esls

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

VENTILATION BLOCK SCHEDULE

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

GENERAL NOTES:

SECTION A-A

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.

COLOUR SCHEME FOR SUBSTATION BUILDING

PAINT TYPE
ITEM LOCATION (icly COLOR CODE UNDERCOAT PRIMER
RIM GREY - 10397
1. | EXTERNAL WALLS 2’:‘;[;5'* TENAGA RED - 14238 SEALER
TENAGA BLUE - 11326 | A931-18177
SPEED
DOORS & WINDOWS RIM GREY - 10051
ALLMETAL & TIMBER | GLOSS PANT | renaGA RED - 14225 UNDERCOAT
SURFACES TENAGA BLUE - 11296 A545-101
INTERNAL WALLS EMuLSION e SEALER
&CEILING A93118177

*2100mm HIGH INTERNAL WALL MUST PAINTED WITH EXPOXY COPON EA-4 PROTECTIVE
COATING OR APPROVE EQUIVALENTS
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Lampiran O. Pencawang Pembahagian Utama 33/11 kV

0.12 PPU 33/11 kV Bersambung - Front & Rear View

LEGEND :

FLoorFiNisH ~_ SPACE CODE

FINISH FLOOR LEVEL CEILING FINISHES
AREA
FLOOR FINISHES
cR CEMENT RENDER
5000 3500 3000 3000 2000 3500 3500 3000 3000 ori | POWER FLOAT, FLOOR HARDENER C/W GREEN EPOXY FLOOR FINISHES
cra | POWER FLOAT, FLOOR HARDENER WITH 10kN/M DESIGN LOAD C/W GREEN
EPOXY FLOOR FINISHES
z cr CERAMIC TILES
CUSTOMER'S BUILDING R T
—
CUSTOMER'S a
| AF | - 3.2MM THK x 600MM x 1200MM CEMENT BOARD CEILING PANEL ON
ROOF LEVEL — RIGID HW TIMBER FRAME
—
-— SC | - OFF-FORM SKIM COAT WITH 1 LAYER OF SEALER AND MIN. 2 LAYER OF
m EMULTION / WHEATHERBOND PAINT ( WHERE APPLICABLE )
°
8
§ )
= WALL CONSTRUCTION
§
= [T WALL
E WALL FINISHES
m : O B - 150MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES
- 1ST FLOOR
- o — - B1 - 230MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES
2 © 7))
D WALL FINISHES
2100MM HIGH WALL PAINT WITH TNB GREY GLOSS ICI PAINT OR EQUIVALENT
U EP ABOVE 2100MM HIGH LEVEL PAINT WITH WHITE EMULSION ICI PAINT OR
EQUIVALENT
GROUND FLOOR WP 3MM THK. GRADE ‘A" SKIM COATING SYSTEM WITH 2 COATS OF WEATHER
— SHIELD PAINT ON THE EXTERNAL
CT2 | 1500MM HIGH CERAMIC WALL TILES COMPLETE WITH UPVC TILE-TRIM ON
THE INTERNAL
2100MM HIGH ALL ROUND HEAVY DUTY ANTI ACID WALL TILES WITH ABOVE
HD 2100MM HIGH PAINT WITH WHITE EMULSION ICI PAINT OR EQUIVALENT
op CEMENT PLASTER AT FULL HEIGHT ALL ROUND C/W WHITE EMULSION PAINT
FRONT VIEW ICI OR EQUIVALENT
FLOOR CONSTRUCTION
- 100MM THK. MASS CONC FLOOR SLAB. - 25MM THK. LEAN CONCRETE
- 150MM THK. HARDCORE:
- 100MM THK COMPACTED HARDCORE
- 150MM THK 30 - 50MM DIA. STONE AT COMPACTED EARTHFILL.
CHIPPING
DOOR

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

- 1800MM X 2100MM DOUBLE LEAF SOLID MILD STEEL DOOR C/W RUBBER

1500 7500 7500 6000
SKIRTING TO MANUFCT'S (CABLE ROOM)

- 1000MM X 2100MM SINGLE LEAF MILD STEEL DOOR TO MANUF'S DETAIL

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

CUSTOMER'S BUILDING

- 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

- 5000MM x 6000MM (H) MS ROLLER SHUTTER TO MANUF'S DETAIL TO BE LINKED

oJlejlgele[e]e]e]ee]e

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
- 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
- 2000MM x 2700MM DOUBLE LEAF 2HR. FIRE RATED DOOR C/W RUBBER
SKIRTING AND DOOR CLOSER TO BOMBA APPROVAL TO MANUF'S DETAIL
=r - 1000MM x 2100MM 2HR. FIRE RATED SINGLE LEAF DOOR
TO BOMBA APPROVAL TO MANUF'S DETAIL
S - 1000MM X 2100MM 2HR. FIRE RATED SINGLE LEAF DOOR GW RUBBER
3 SKIRTING AND DOOR CLOSER TO BOMBA APPROVAL TO MANUF'S DETAIL
WINDOW
8
3 @ - 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
@ - ALUMINIUM LOUVERS GW ANTI-VERMIN NETTING (BOTH SIDES)
VENTILATION BLOCK SCHEDULE
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
COLOUR SCHEME FOR SUBSTATION BUILDING
LEFT VIEW
PAINT TYPE
ITEM LOCATION (icly COLOR CODE UNDERCOAT PRIMER
RIM GREY - 10397
1. | EXTERNAL WALLS é‘ﬁggw TENAGA RED - 14238 SEALER
TENAGA BLUE - 11326 A931-18177
GENERAL NOTES: e
1) THIS LAYOUT DRAWING SHALL BE USED AS A PRELIMINARY DESIGN GUIDELINE ONLY. 5. | poors & winbows RIM GREY - 10051
CONSULTANT SHALL ACQUIRE FINAL APPROVAL FROM TNB PRIOR TO SUBSTATION ALLMETAL&TIMBER | GLOSSPAINT | reNaGa RED - 14225 UNDERCOAT
CONSTRUCTION STAGE. SURFACES TENAGA BLUE - 11296 A545-101
2) FIRE FIGHTING NOZZLE, SMOKE & HEAT DETECTOR SHALL BE INSTALLED AT CLEAR AREA
AND AWAY FROM SLOT OPENING. 3. | INTERNAL WALLS EMULSION wHITE SEALER
&CEILING A931-18177

*2100mm HIGH INTERNAL WALL MUST PAINTED WITH EXPOXY COPON EA-4 PROTECTIVE
COATING OR APPROVE EQUIVALENTS.
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Lampiran O. Pencawang Pembahagian Utama 33/11 kV

0.13 PPU 33/11 kV Bersambung - Ground Floor Plan, Transformer Bay, Cap Bay, Ner Bay & Local Tx Signages
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SIGNAGE

- STANDARD LIGHTED SIGNBOARD

- STANDARD SIGNBOARD AT GATE
WALL

- RUANG KABEL (ROOM SIGNAGE)
- BILIK PEKAKASUIS SIGNAGE

- BILIK KAWALAN (ROOM SIGNAGE)
- BILIK BATERI (ROOM SIGNAGE)

- BILIK ALATUBAH 1 (ROOM
SIGNAGE)

- BILIK ALATUBAH 2 (ROOM
SIGNAGE)

- BILIK CAP. BANK (ROOM
SIGNAGE)

- BILIK N.E.R (ROOM SIGNAGE)
- BILIKL.T (ROOM SIGNAGE)

- TANDAS (ROOM SIGNAGE)

elajelalalale)

- UTAMAKAN KESELAMATAN SIGNAGE
- CPR SIGNAGE

- BAHAYA SIGNAGE

- DILARANG MASUK SIGNAGE

- SEMS SIGNBOARD

- DILARANG MEROKOK SIGNAGE

- PONDOK PENGAWAL SIGNAGE

LEGEND :
FLOOR FINISH SPACE CODE
FINISH FLOOR LEVEL CEILING FINISHES
AREA
FLOOR FINISHES
R CEMENT RENDER
CEMENT RENDER /W GREEN EPOXY FLOOR FINISHES
CR1 | -coponeas
cRa | FLOORHARDENER WITH 10kN/M DESIGN LOAD C/W GREEN EPOXY
FLOOR FINISHES
- COPON EA-4 EVERGREEN 1461
cr CERAMIC TILES
HD HEAVYDUTY - ANTI ACID FLOOR TILES
CEILING FINISHES
AF | - 3.2MM THK x 600MM x 1200MM CEMENT BOARD CEILING PANEL ON
RIGID H.W TIMBER FRAME
SC | - OFF-FORM SKIM COAT WITH 1 LAYER OF SEALER AND MIN. 2 LAYER OF

EMULTION / WHEATHERBOND PAINT ( WHERE APPLICABLE )

CABLE ROOM

LV METER BOARD
C/W AWNING

RAMP RAMP

RAMP RAMP § TOILET ~
£

(floor tile)

\\

QPENING
300-600m

OPENING OPENING OPENING
300.600mm 300-600mm| 300-600m

Y/ ///////-//////////////.'/////

OPENING
300-600m)

Y /e V. //////////.///////////./////}/////
I 1800 x 1000
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4500 x 2000
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WALL CONSTRUCTION

WALL FINISHES 4-@

WALL

B - 150MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES
B1 - 230MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES
WALL FINISHES
2100MM HIGH WALL PAINT WITH TNB GREY GLOSS IC1 PAINT OR EQUIVALENT
EP ABOVE 2100MM HIGH LEVEL PAINT WITH WHITE EMULSION ICI PAINT OR
EQUIVALENT
WP 3MM THK. GRADE A’ SKIM COATING SYSTEM WITH 2 COATS OF WEATHER
SHIELD PAINT ON THE EXTERNAL
o2 1500MM HIGH CERAMIC WALL TILES COMPLETE WITH UPVC TILE-TRIM ON
THE INTERNAL.
2100MM HIGH ALL ROUND HEAVY DUTY ANTI ACID WALL TILES WITH ABOVE
HD 2100MM HIGH PAINT WITH WHITE EMULSION ICI PAINT OR EQUIVALENT
PP CEMENT PLASTER AT FULL HEIGHT ALL ROUND C/W WHITE EMULSION PAINT

ICl OR EQUIVALENT

FLOOR CONSTRUCTION

- 100MM THK. MASS CONC FLOOR SLAB.

- 25MM THK. LEAN CONCRETE.

- 150MM THK. HARDCORE.

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

- 100MM THK COMPACTED HARDCORE
AT COMPACTED EARTHFILL.

DOOR

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

SKIRTING TO MANUFCT'S (CABLE ROOM)

- 1800MM X 2100MM DOUBLE LEAF SOLID MILD STEEL DOOR C/W RUBBER

- 1000MM X 2100MM SINGLE LEAF MILD STEEL DOOR TO MANUF'S DETAIL

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

- 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

- 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

- 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

- 2000MM x 2700MM DOUBLE LEAF 2HR. FIRE
SKIRTING AND DOOR CLOSER TO BOMBA A

RATED DOOR C/W RUBBER
PPROVAL TO MANUF'S DETAIL

TO BOMBA APPROVAL TO MANUF'S DETAIL

- 1000MM x 2100MM 2HR. FIRE RATED SINGLE LEAF DOOR

o)e€[6[C[e)ele]e e

- 1000MM X 2100MM 2HR. FIRE RATED SINGLI

E LEAF DOOR C/W RUBBER

SKIRTING AND DOOR CLOSER TO BOMBA APPROVAL TO MANUF'S DETAIL

WINDOW

-600mm x 1200mm HIGH LEVEL ALUMN. FRAMI
WINDOW TO MANUFR'S DETAIL

IE OBSCURED GLASS TOP HUNG

WINDOW TO MANUFR'S DETAIL

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

sslle

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

VENTILATION BLOCK SCHEDULE

DESCRIPTION

- 1800MM X 600MM 225MM THK. P.C VENT BL

OCK WITH ANTI-VERMIN ALUM.

WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY

QlIS]E

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

COLOUR SCHEME FOR SUBSTATION BUILDING

iTem LOCATION AN e COLOR CODE UNDERCOAT PRIMER
N RIM GREY - 10397
1. | ExTe WALLS Pt TENAGA RED - 14238 SEALER
TENAGABLUE - 11326 | A931-18177
SPEED
5. | Doors & winbows RIM GREY - 10051
ALLMETAL8 TIMBER | GLOSS PANT | 1enaGA RED - 14225 UNDERCOAT
SURFACES TENAGA BLUE - 11296 A545-101
3. | INTERNAL WALLS EMULSION WHITE SEALER
& CEILING A931-18177

*2100mm HIGH INTERNAL WALL MUST PAINTED WITH EXPOXY COPON EA-4 PROTECTIVE
COATING OR APPROVE EQUIVALENTS

@ © Tenaga Nasional Berhad




Lampiran O. Pencawang Pembahagian Utama 33/11 kV

0.14 PPU 33/11 kV Bersambung - First Floor Plan, Switchgear Room, Control Room & Battery Room Signages

SIGNAGE LEGEND :
- STANDARD LIGHTED SIGNBOARD - UTAMAKAN KESELAMATAN SIGNAGE
@ @ FLOOR FINISH SPACE CODE
(8 | - STANDARD SIGNBOARD AT GATE( &3} - cPR siGNAGE
WALL FINISH FLOOR LEVEL CEILING FINISHES
€ | - BAHAYA SIGNAGE o
() | - RUANG KABEL (ROOM SIGNAGE) AREA
v - DILARANG MASUK SIGNAGE
CUSTOMER'S BUILDING -BILIK PEKAKASUIS SIGNAGE o FLOOR FINISHES
- - SEMS SIGNBOARD
(8 | - BILIK KAWALAN (ROOM SIGNAGE) © cR_| cEMENTReNDER
@ - DILARANG MEROKOK SIGNAGE. . CEMENT RENDER C/W GREEN EPOXY FLOOR FINISHES|
- BILIK BATERI (ROOM SIGNAGE) - COPON EA 1461
@ - BILIK ALATUBAH 1 (ROOM @ - PONDOK PENGAWAL SIGNAGE CR2 ;I[(O)g; :&TSDSS‘SER 'WITH 10kN/M DESIGN LOAD C/W GREEN EPOXY
- SIGNAGE) GOPON EA 4 EVERGREEN 1451
.////////////J.V//////////////////.'////////////////.'////////////////'] _ BILIK ALATUBAH 2 (ROOM o | ceramcTies
7 /| SIGNAGE) HD HEAVYDUTY - ANTI ACID FLOOR TILES
>; 4 - BILIK CAP. BANK (ROOM CEILING FINISHES
/ . o % SIGNAGE) AF - 3.2MM THK x 600MM x 1200MM CEMENT BOARD CEILING PANEL ON
i | void S Y €1 | - BILIK NER (ROOM SIGNAGE) RIGID HW TIMBER FRAVE
™ sC - OFF-FORM SKIM COAT WITH 1 LAYER OF SEALER AND MIN. 2 LAYER OF
% 9 D / @ -BILKLT (ROOM S‘GNAGE) EMULTION / WHEATHERBOND PAINT ( WHERE APPLICABLE )
7 @ € |- TANDAS (ROOM SIGNAGE)
% % WALL CONSTRUCTION
/ @ CONTROL ROOM @/
/ WALL
WALL FINISHES
@ 7° /
% I H B - 150MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES
v, VOl v
7 : B1 - 230MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES
co?
! vV V Y v WALL FINISHES
4. V SV /) Vel Vel eweed W4 ' ——— | 2100MM HIGH WALL PAINT WITH TNB GREY GLOSS ICI PAINT OR EQUIVALENT
P A A @ EP ;g%if;ﬁoww HIGH LEVEL PAINT WITH WHITE EMULSION ICI PAINT OR
7 co? co? wp 3MM THK. GRADE ‘A’ SKIM COATING SYSTEM WITH 2 COATS OF WEATHER
/ / SHIELD PAINT ON THE EXTERNAL
/ M 4 cT2 1500MM HIGH CERAMIC WALL TILES COMPLETE WITH UPVC TILE-TRIM ON
7 % THE INTERNAL.
/ . 2100MM HIGH ALL ROUND HEAVY DUTY ANTI ACID WALL TILES WITH ABOVE
/ A r~ A % - HD 2100MM HIGH PAINT WITH WHITE EMULSION ICI PAINT OR EQUIVALENT
vioiu
% f @ PP CEMENT PLASTER AT FULL HEIGHT ALL ROUND C/W WHITE EMULSION PAINT
g C1 OR EQUIVALENT
7 7
[ | H ||
[ 4
y @ g - FLOOR CONSTRUCTION
%4 8 - 100MM THK. MASS CONC FLOOR SLAB. - 25MM THK. LEAN CONCRETE.
A - 150MM THK. HARDCORE - 100MM THK COMPACTED HARDCORE
/ @ - 150MM THK 30 - 50MM DIA. STONE AT COMPACTED EARTHFILL.
CHIPPING
Z
‘ DOOR

- 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)

LOADING BAY

7% 33/11 kV SWITCH ROOM

% co?

4 BATTERY
@ ROOM

- 1000MM X 2100MM SINGLE LEAF MILD STEEL DOOR TO MANUF'S DETAIL

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

- 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

CO* CO
S

CUSTOMER'S BUILDING

- 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

void

- 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

- 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

- 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

1%
S
=

A N\ N\ N\ N\

NN

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

@Jlee/e[efee]eleele

==
i'/////////////-//////////////.'////////////,.//////////////.V//////////.V//////////I

WINDOW

- 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

slls]

VENTILATION BLOCK SCHEDULE

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

COLOUR SCHEME FOR SUBSTATION BUILDING

PAINT TYPE
X ITEM LOCATION (ich COLOR CODE UNDERCOAT PRIMER
RIM GREY - 10397
1. | EXTERNAL WALLS gjél;m TENAGA RED - 14238 SEALER
n » TENAGABLUE- 11326 | A931-18177
SPEED
5. | poors & winoows RIM GREY - 10051
ALLMETAL & TIMBER | GLOSSPAINT | eNaGa RED - 14225 UNDERCOAT
SURFACES TENAGA BLUE - 11296 A545-101
3. | INTERNAL WALLS EMULSION e SEALER
&CEILNG A931-18177

*2100mm HIGH INTERNAL WALL MUST PAINTED WITH EXPOXY COPON EA-4 PROTECTIVE
COATING OR APPROVE EQUIVALENTS.

@ © Tenaga Nasional Berhad
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LAMPIRAN P

P.1
P.2
P.3
P.4
P.5
P.6
P.7
P.8

Stesen Suis Utama 33 kV

SSU 33 kV Bersendirian - Ground Floor Plan, Cable Cellar

SSU 33 kV Bersendirian - First Floor Plan, Switchgear Room, Control Room & Battery Room

SSU 33 kV Bersendirian - Ground Floor Plan
SSU 33 kV Bersendirian - Elevations Sections

SSU 33 kV Bersambung - Ground Floor Plan, Cable Cellar

SSU 33 kV Bersambung - First Floor Plan, Switchgear Room, Control Room & Battery Room

SSU 33 kV Bersambung - Ground Floor Plan, Roofing

SSU 33 kV Bersambung - Ground Floor Plan, Elevations Sections
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Lampiran P. Stesen Suis Utama 33 kV

P.1 SSU 33 kV Bersendirian - Ground Floor Plan, Cable Cellar

14000

w/l;\ X
N
225 mm THK. CLAY BRICKWALL WtFH
20 mm THK. CEMENT PLASTER
ON BOTHSIDES.
(ED
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o
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(X))
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24 NOS OF DUCTING PVC CLASS B/HDPE PN10/HDPE

CORRUGATED DOUBLE WALL 150 MM DIAMETER AND

EXTENDED 1000 MM BEYOND PERIMETER FENCING
WATER TIGHT ENDCAP BOTH END
(OUT GOING CABLE -- 33KV)
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GENERAL NOTES:

|74 174
2 4l 4l 2l A
(/1' ) ‘/2\‘ f/é\ﬁ (a) (5 <) (s
\_ N N NG NN N

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

wuwg dosp

LEGEND :

SPACE CODE

FLOOR FINISH
FINISH FLOOR LEVEL CEILING FINISHES
0
AREA
FLOOR FINISHES
CR CEMENT RENDER
POWER FLOAT, FLOOR HARDENER /W GREEN EPOXY FLOOR
CR1 FINISHES
cre POWER FLOAT, FLOOR HARDENER WITH 10KN/M DESIGN LOAD G/W GREEN
EPOXY FLOOR FINISHES
cr CERAMIC TILES
HD HEAVYDUTY - ANTI ACID FLOOR TILES
CEILING FINISHES
AF | - 3.21M THK x 600MM x 1200MM CEMENT BOARD CEILING PANEL ON
RIGID H.W TIMBER FRAME
SC | - OFF-FORM SKIM COAT WITH 1 LAYER OF SEALER AND MIN. 2 LAYER OF
EMULTION / WHEATHERBOND PAINT ( WHERE APPLICABLE )
WALL CONSTRUCTION
WALL
WALL FINISHES
B 150MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES
B1 230MM THK. BRICKWALL (WELL BURN CLAY BRICK ) WITH CEMT PLASTER ON BOTHSIDES
WALL FINISHES
2100MM HIGH WALL PAINT WITH TNB GREY GLOSS ICI PAINT OR EQUIVALENT
EP ABOVE 2100MM HIGH LEVEL PAINT WITH WHITE EMULSION ICI PAINT OR
EQUIVALENT
WP 3MM THK, GRADE 'A' SKIM COATING SYSTEM WITH 2 COATS OF WEATHER
SHIELD PAINT ON THE EXTERNAL
o2 1500MM HIGH CERAMIC WALL TILES COMPLETE WITH UPVC TILE-TRIM ON
THE INTERNAL.
2100MM HIGH ALL ROUND HEAVY DUTY ANTI ACID WALL TILES WITH ABOVE
HD 2100MM HIGH PAINT WITH WHITE EMULSION ICT PAINT OR EQUIVALENT
PP CEMENT PLASTER AT FULL HEIGHT ALL ROUND C/W WHITE EMULSION PAINT

ICI OR EQUIVALENT

FLOOR CONSTRUCTION

- 100MM THK. MASS CONC FLOOR SLAB. - 25MM THK. LEAN CONCRETE.

- 150MM THK. HARDCORE - 100MM THK COMPACTED HARDCORE

- 150MM THK 30 - 50MM DIA. STONE

AT COMPACTED EARTHFILL,

CHIPPING

DOOR

- 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)

©[6]6)

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

- 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

- 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

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

- 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

©©[0[0/[e}e)

- 2500MM (HEIGHT) REMOVABLE FENCING HOT DIPPED GALVANISED IRON FRAME
WITH HOT DIPPED GALVANISED ANTI CLIMB, ANTICUT MESH SIZE 125 X75 X 4 MM D

WINDOW

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

Glis)

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

VENTILATION BLOCK SCHEDULE

DESCRIPTION

- 1800MM X B00MM 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

- 600MM X 600MM ALUM. LOURVES COMPLETE WITH ANTI-VERMIN ALUM.
WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY

Q|0|0|0[z

- 400MM X 400MM DIA. EXHAUST FAN COMPLETE WITH ADJUSTABLE FLAPPER

COLOUR SCHEME FOR SUBSTATION BUILDING

PAINT TYPE
ITEM LOCATION (icly COLOR CODE UNDERCOAT PRIMER
RIM GREY - 10397 'ALKALI RESISTING WALL
1. | ExTERNAL WALLS SRTHER TENAGARED - 14238 | SEALER
TENAGA BLUE - 11326 | A931-18177
SPEED
o | Doorsawmoows | RmGReY - 10ost ALKALI RESISTING WALL
ALL METAL & TIMBER TENAGA RED - 14225 UNDERCOAT
SURFACES TENAGA BLUE - 11296 AS45-101
3. | INTERNAL WALLS [EMULSION WHITE SEALER
&CEILING A931-18177

*2100mm HIGH INTERNAL WALL MUST PAINTED WITH EPOXY COPON EA-4 PROTECTIVE
COATING OR APPROVE EQUIVALENTS.

@ © Tenaga Nasional Berhad




Lampiran P. Stesen Suis Utama 33 kV

P.2 SSU 33 kV Bersendirian - First Floor Plan, Switchgear Room, Control Room & Battery Room

LEGEND :

FLOORFINISH ~_ SPACE CODE

FINISH FLOOR LEVEL [CTIPCl=—-——CEILING FINISHES

AREA (2.220]
FLOOR FINISHES
CcR CEMENT RENDER
POWER FLOAT, FLOOR HARDENER /W GREEN EPOXY FLOOR
CR1_| FINISHES
Rz |  POWER FLOAT. FLOOR HARDENER WITH 10KN/M DESIGN LOAD C/W GREEN
EPOXY FLOOR FINISHES
cT CERAMIC TILES
HD HEAVYDUTY - ANTI ACID FLOOR TILES
CEILING FINISHES
AF | -3.2MM THK x 600MM x 1200MM CEMENT BOARD CEILING PANEL ON
RIGID HW TIMBER FRAME
SC | - OFF-FORM SKIM COAT WITH 1 LAYER OF SEALER AND MIN. 2 LAYER OF

EMULTION / WHEATHERBOND PAINT ( WHERE APPLICABLE )

WALL CONSTRUCTION
WALL
* 3000 ¥ 14000 K 2000 * WALL FINISHES
B - 150MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES
B1 - 230MM THK. BRICKWALL (WELL BURN CLAY BRICK ) WITH CEMT PLASTER ON BOTHSIDES
@ 2 WALL FINISHES
1100mm HIGH 50mm dia. ¥ — * (®) 2TOOMI G WALL PANT W TG GREY GLOSS I PAIT O EGUIVALENT
STAINLESS STEEL HANDRAIL . @ EP ABOVE 2100MM HIGH LEVEL PAINT WITH WHITE EMULSION ICI PAINT OR
S[o-. 12000 EQUIVALENT
} ~ WP 3MM THK. GRADE 'A' SKIM COATING SYSTEM WITH 2 COATS OF WEATHER
SHIELD PAINT ON THE EXTERNAL
225 mm THK. CLAY BRICKWALL WFH 1200mm WIDE SWITCH GEAR (33kV) T2 | 1590MM HIGH GERAMIC WALL TILES COMPLETE WITH UPVC TILE-TRIMON
20 mm THK. CEMENT PLASTER op 50mm SLOT C/W 500mm CANTILEVERED THE NTERRAL
ON BOTHSIDES. \ HACKABLE SLAB ON BOTH SIDES 200U HIGH AL ROUND HEAYY DUTY ATl AGID WAL TILES WiTH ABOVE
Z - TO BE COVERED WITH 6mm THK. STEEL HD 2100MM HIGH PAINT WITH WHITE EMULSION ICI PAINT OR EQUIVALENT
o N e
8 os FIRE FIGHTING SYSTEM CHEQUERED PLATE C/W LIFTING HOOK. bp |  CEENT PLASTER AT FULL HEIGHT AL ROUND GW WHITE EMULSION PAINT
4 — - ~ ICI OR EQUIVALENT
o - .
<
o ..
1100mm HIGH 50mm di (e) i SWITCHGEAR ROOM-~. @ FLOOR CONSTRUCTION
mm mm dia. 1000
REMOVABLE/FOLDERBLE/SWING 3 - - 100MM THK. MASS CONC FLOOR SLAB, - 25MM THK. LEAN CONCRETE.
STAINLESS STEEL HANDRAIL 2 e b ” co2 coz 501 ]( 1100mm HIGH 50mm dia. - 150MM THK. HARDCORE. _ 100MM THK COMPACTED HARDGORE
@ 8 4 a0 AVAV/ ) B STAINLESS STEEL HANDRAIL. P TPYES————— AT COMPAGTED EARTHILL
g < 1SS < ( : ) CHIPPING
@/ CONTROL ROOM
\ L 12000
N A 4 g |F\RE FIGHTING SYSTEM | E(C)SS|L/(\;IB|'C|:|:AESSE WITH ANTI-SLIP C/W ANTI-SLIP DOOR
RC STAIRCASE WITH ANTI-SLIP. 2 @ 4 8[ :i\ ' - 900MM X 2100MM SINGLE LEAF MILD STEEL DOOR TO MANUF'S DETAIL
A,
C/W ANTI-SLIP NOSING TILES. OO R 2 W2, - 1390MM X ZI00MM DOUBLE LEAT SOLID MILD STEEL DOOR GIW RUBBER
O v - 1100MM x 2400MM REMOVABLE FENCING AND GATE TO DETAILS (ANTI-CLIMB)
o | 4 S e ; ®
AN ’ ATE NS BATTERY ROOM
< 7 B 75 Design Load : 10kn/m2 - 3000MM x 3500MM MS ROLLER SHUTTER TO MANUF'S DETAIL TO BE LINKED
@ ﬂ, £ @ @ TO THE FX\RE FIGHTING SYSTEM WITH CLOSING TIME LESS THAN 30 SECONDS
] 1. FLOOR & WALL TILES 2100 MM HIGH AROUND FINISHES : - 2000MM x 2700MM DOUBLE LEAF 2HR. FIRE RATED DOOR C/W RUBBER
2 S[SCngl [sc]er] [sc]ere] 8 g @ ANTI ACID / HOMOG FLOOR TILES ) SKIRTING AND DOOR CLOSER TO BOMBA APPROVAL TO MANUF'S DETAIL
TORE TOILET 1 ,
METER BATTERY ROOM (=) 2. WALL ABOVE 2100 MM PAINT WITH WHITE EMULSION O BONBA APPROVAL TO MANUFS DETAIL - -
ROOM o PAINT " 1000MIM X 2100MM 2HR. FIRE RATED SINGLE LEAF DOOR W RUBBER
@ N N 1 N SKIRTING AND DOOR CLOSER TO BOMBA APPROVAL TO MANUF'S DETAIL
~ N 4 ~ 3. LAB TYPE WASH HAND BASIN SIZE 560 x 560 x 235 @ - 2500MM (HEIGHT) REMOVABLE FENCING HOT DIPPED GALVANISED IRON FRAME
er X va e X v3 ) ° C/W FLEXIBLE GOOSENECK WATER TAP WITH HOT DIPPED GALVANISED ANTI CLIME, ANTICUT MESH SIZE 125 X75 X 4 MM D
o [=3 ", " y -
8 | e - 1s§r SLacglcRKRor\TEi/RWB QWAMS”;‘" ﬂ“ﬁ,fg’é“/@w ) | B e e e o s o
@ J f N @ - WATER - DIRECT WATER SUPPLY.
K WINDOW
4. ALUMINIUM LOUVERS C/W ANTI-VERMIN NETTING
200 3000 g 20 6000 ¥ (BOTH SIDES) - W3 -600mm x 1200mm HIGH LEVEL ALUN. FRAME OBSCURED GLASS TOP HUNG

WINDOW TO MANUFR'S DETAIL

5. EXHAUST FAN (1 NOS)

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

Slie!

® ) ® O 00 (s) () VENTLATION BLOCK SCHEDULE

- 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

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

- 600MM X 600MM ALUM. LOURVES COMPLETE WITH ANTI-VERMIN ALUM.
WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY

ClClIC/SIE

- 400MM X 400MM DIA. EXHAUST FAN COMPLETE WITH ADJUSTABLE FLAPPER

AND AWAY FROM SLOT OPENING.
COLOUR SCHEME FOR SUBSTATION BUILDING
PAINT TYPE
iTEm LOCATION \chy COLOR CODE UNDERCOAT PRIMER
RIM GREY - 10307 "ALKALT RESISTING WALL
1. | EXTERNAL wALLS WEATHER TENAGA RED - 14238 SEALER
SHIELD TENAGA BLUE - 11326 | A931-18177
DOORS & WINDOWS RIM GREY - 100 o
- 10051
2 ALKALI RESISTING WALL
ALLMETAL & TIMBER | GLOSSPAINT | teNaGA RED - 14225 UNDERCOAT
SURFACES TENAGA BLUE - 11296 A545-101
3. | INTERNAL WALLS emuLsion SEALER
&CEILNG WHITE A931-18177

*2100mm HIGH INTERNAL WALL MUST PAINTED WITH EPOXY COPON EA-4 PROTECTIVE.
COATING OR APPROVE EQUIVALENTS

ALL SLOT OPENING SHALL BE COVERED WITH
6mm THK. STEEL CHEQUERED PLATE C/W
LIFTING HOOK.

@ © Tenaga Nasional Berhad



Lampiran P. Stesen Suis Utama 33 kV

P.3 SSU 33 kV Bersendirian - Ground Floor Plan
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GENERAL NOTES

1)

2)

THIS LAYOUT DRAWING SHALL BE USED AS A PRELIMINARY DESIGN GUIDELINE ONLY.
CONSULTANT SHALL ACQUIRE FINAL APPROVAL FROM TNB PRIOR TO SUBSTATION
CONSTRUCTION STAGE.

FIRE FIGHTING NOZZLE, SMOKE & HEAT DETECTOR SHALL BE INSTALLED AT CLEAR AREA
AND AWAY FROM SLOT OPENING.
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LEGEND :
FLOOR FINISH SPACE CODE
FINISH FLOOR LEVEL CEILING FINISHES
AREA
FLOOR FINISHES
CR CEMENT RENDER
POWER FLOAT, FLOOR HARDENER G/W GREEN EPOXY FLOOR

CR1 FINISHES

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

cT CERAMIC TILES
HD HEAVYDUTY - ANTI ACID FLOOR TILES
CEILING FINISHES
AF | -3.2MM THK x 600MM x 1200MM CEMENT BOARD CEILING PANEL ON

RIGID HW TIMBER FRAME

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

WALL CONSTRUCTION
WALL
WALL FINISHES
B - 150MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES
B1 - 230MM THK. BRICKWALL (WELL BURN CLAY BRICK ) WITH CEMT PLASTER ON BOTHSIDES
WALL FINISHES
2100MM HIGH WALL PAINT WITH TNB GREY GLOSS ICI PAINT OR EQUIVALENT
EP ABOVE 2100MM HIGH LEVEL PAINT WITH WHITE EMULSION ICI PAINT OR
EQUIVALENT
WP 3MM THK. GRADE 'A' SKIM COATING SYSTEM WITH 2 COATS OF WEATHER

SHIELD PAINT ON THE EXTERNAL

cT2 1500MM HIGH CERAMIC WALL TILES COMPLETE WITH UPVC TILE-TRIM ON
THE INTERNAL.

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

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

FLOOR CONSTRUCTION

- 100MM THK. MASS CONC FLOOR SLAB. - 25MM THK. LEAN CONCRETE.

- 1SOMM THK. HARDCORE. - 100MM THK COMPACTED HARDCORE

- 150MM THK 30 - 50MM DIA. STONE AT COMPACTED EARTHFILL.

CHIPPING

DOOR

- 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)

©[6]6)

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

- 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

- 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

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

- 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

- 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

WINDOW

- 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

Slicll € elelelelle

VENTILATION BLOCK SCHEDULE

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

- 600MM X 600MM ALUM. LOURVES COMPLETE WITH ANTI-VERMIN ALUM.
WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY

- 400MM X 400MM DIA. EXHAUST FAN COMPLETE WITH ADJUSTABLE FLAPPER

©|0|0|0|z

COLOUR SCHEME FOR SUBSTATION BUILDING

iTEm LOCATION PA":,TCIT,VPE COLOR CODE UNDERCOAT PRIMER
RIM GREY - 10397 ALKALI RESISTING WALL
1. | EXTERNAL WALLS gﬁls\mﬁ TENAGA RED - 14238 SE
TENAGABLUE - 11326 | A931-18177
DOORS & WINDOWS RIM GREY - 100 oo
i - 10081
2. ALKALI RESISTING WALL
ALLMETAL & TIMBER [ GLOSSPAINT | 1eNaGA RED - 14225 UNDERCOAT
URFACES TENAGA BLUE - 11296 A545-101
3. | INTERNAL WALLS EmuLsion e SEALER
&CEILING A931-18177

* 2100mm HIGH INTERNAL WALL MUST PAINTED WITH EPOXY COPON EA-4 PROTECTIVE
COATING OR APPROVE EQUIVALENTS,

ALL SLOT OPENING SHALL BE COVERED WITH
6mm THK. STEEL CHEQUERED PLATE C/W

VIETING HANK
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Lampiran P. Stesen Suis Utama 33 kV

P.4 SSU 33 kV Bersendirian - Elevations Sections

LEGEND :

SPACE CODE

FLOOR FINISH

FINISH FLOOR LEVEL 5 CEILING FINISHES
AREA
— FLOOR FINISHES
® © ©® ® ® O) = @ ® @ N T
POWER FLOAT, FLOOR HARDENER C/W GREEN EPOXY FLOOR

7000 3500 " 3500 1502 7000 CR1 FINISHES

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

CR2 | EPOXY FLOOR FINISHES
‘\ﬁ cr CERAMIC TILES
e HD HEAVYDUTY - ANTI ACID FLOOR TILES
m’ CEILING FINISHES
AF | -3.2MM THK x 600MM x 1200MM CEMENT BOARD CEILING PANEL ON

RIGID H.W TIMBER FRAME

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

4800

WALL CONSTRUCTION
1 'WALL FINISHES
: Eee= H e
: 0 C z
G.L B - 150MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES
'j BOTHSIDES
J LT
FRONT ELEVATION BACK ELEVATION VAL FINSRES
2100MM HIGH WALL PAINT WITH TNB GREY GLOSS ICI PAINT OR EQUIVALENT
EP ABOVE 2100MM HIGH LEVEL PAINT WITH WHITE EMULSION ICI PAINT OR

EQUIVALENT

SHIELD PAINT ON THE EXTERNAL

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

CT2 THE INTERNAL.
2100MM HIGH ALL ROUND HEAVY DUTY ANTI ACID WALL TILES WITH ABOVE
HD 2100MM HIGH PAINT WITH WHITE EMULSION ICI PAINT OR EQUIVALENT
PP CEMENT PLASTER AT FULL HEIGHT ALL ROUND GW WHITE EMULSION PAINT
ICI OR EQUIVALENT
3000 2500 i 3000 w2500 i 6000 200 2000 6000 g 2500 i 3000 o 250y 3000
FLOOR CONSTRUCTION
- 100MM THK. MASS CONC FLOOR SLAB. - 25MM THK. LEAN CONCRETE.
150MM THK HARDCORE: - 100MM THK COMPACTED HARDCORE
- 150MM THK 30 - 50MM DIA. STONE AT COMPACTED EARTHFILL.
CHIPPING
g8 8
2 ¥ DOOR
- 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)
- 1100MM x 2400MM REMOVABLE FENCING AND GATE TO DETAILS (ANTI-CLIMB)
8 8
) o [0) g g SO0 X NI S ROLLER SHUTER T0 NANGFS DETAL T0 8 LRKED
TO THE FIRE FIGHTING SYSTEM WITH CLOSING TIME LESS THAN 30 SECONDS
\ - 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

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

8 RIGHT ELEVATION

LEFT ELEVATION

- 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

- 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

OO|OO® (O] BOB

WINDOW

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

7000 i 3500
#

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

3000 2500 3000 2500 6000 2000
¥ ¥ M M M * ¥

slis

- VENTILATION BLOCK SCHEDULE
ITEM DESCRIPTION
@ - 1800MM X G00MM 225MM THK. P.C VENT BLOCK WITH ANTI-VERMIN ALUM.
WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY
3 @ " 3000MM X 600MM 225MM THK. P.C VENT BLOCK WITH ANTI-VERMIN ALUM.
2 WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY
@ - 600MM X G0OMM ALUM. LOURVES COMPLETE WITH ANTI-VERMIN ALUM
WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY
@ - 400MM X 400MM DIA, EXHAUST FAN COMPLETE WITH ADJUSTABLE FLAPPER
COLOUR SCHEME FOR SUBSTATION BUILDING
8|
g
CABLE @LLAR N TEM LOCATION PA'”:HVPE COLOR CODE UNDERCOAT PRIMER
RIM GREY - 10397 'ALKALI RESISTING WALL
1. | EXTERNAL WALLS ;VHEIQISER TENAGA RED - 14238 SEAL
T T 1) ~ TENAGABLUE - 11326 | A931-18177
ECTION Y. DOORS & WINDOWS e
| RIM GREY - 10051
2 ALKALI RESISTING WALL
- GLOSS PAINT
SECTIO SECTION X-X ALL METAL & TIMBER TENAGARED-14225 | UNDERCOAT
SURFACES TENAGA BLUE - 11296 A545-101
: 3. | INTERNAL wALLS EmuLSION SEALER
&CEILING WHITE A931-18177

*2100mm HIGH INTERNAL WALL MUST PAINTED WITH EPOXY COPON EA-4 PROTECTIVE
COATING OR APPROVE EQUIVALENTS,

@ © Tenaga Nasional Berhad



Lampiran P. Stesen Suis Utama 33 kV

P.5 SSU 33 kV Bersambung - Ground Floor Plan, Cable Cellar

LEGEND :

FLoorFiNisH ~_ SPACE CODE

FINISH FLOOR LEVEL 5 CEILING FINISHES
AREA
FLOOR FINISHES
CcR CEMENT RENDER
POWER FLOAT, FLOOR HARDENER GIW GREEN EPOXY FLOOR
CR1 FINISHES
cre | POWER FLOAT, FLOOR HARDENER WITH 10KN/M DESIGN LOAD CW GREEN
EPOXY FLOOR FINISHES
T CERAMIC TILES
HD HEAVYDUTY - ANTI ACID FLOOR TILES
CEILING FINISHES
AF | -3.21M THK x 600MM x 1200MM CEMENT BOARD CEILING PANEL ON

RIGID H.W TIMBER FRAME

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

® ® © ® © ® O -

14000 WALL CONSTRUCTION
A A
AN waLL
CONSUMER BUILDING T
N
‘\y B - 150MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES
@ @ @ o1 || o T SRR Wi GeT PLASTER O BOTODES
Q ( : ) WALL FINISHES

2100MM HIGH WALL PAINT WITH TNB GREY GLOSS ICI PAINT OR EQUIVALENT

EP ABOVE 2100MM HIGH LEVEL PAINT WITH WHITE EMULSION ICI PAINT OR
EQUIVALENT
~ WP 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.

@ :

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

225 mm THK. CLAY BRICKWALL WiTH
20 mm THK. CEMENT PLASTER

© -

ON BOTHSIDES.

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

s g0
K] 2z 32
5 CR2 | SC ge
. <123 8¢ A
(E)
(&) § ‘z ‘ g @ FLOOR CONSTRUCTION
g (D2 D2 a - 100MM THK. MASS CONC FLOOR SLAB. - 25MM THK. LEAN CONCRETE.
3 3
3 3 - 150MM THK. HARDCORE.
% - 100MM THK COMPACTED HARDCORE
LV METER KIOSK/PANEL o A ml
D) g X CHIPPING
g SUBJECT TO BOMBA APPROVAL]
7 LV METER KIOSK/PANEL N
. DOOR
CAB L E C E Ll AR - 900MM X 2100MM SINGLE LEAF MILD STEEL DOOR TO MANUF'S DETAIL
/’ ™ N @ - 1800MM X 2100MM DOUBLE LEAF SOLID MILD STEEL DOOR C/W RUBBER
',.T.O COVER WITH 6mm REINFORCED SKIRTING TO MANUFCT'S (CABLE ROOM)
" CHEQUER PLATE AND ALLOW 600 mm - 1100MM x 2400MM REMOVABLE FENCING AND GATE TO DETAILS (ANTI-CLIMB)
GAP ON TOP OF RAMP FOR CABLE u
(c) -
\ / % - 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
%
24 NOS OF DUCTING PVC CLASS B/HDPE PN10/HDPE - \ \ \ N - 2000MM x 2700MM DOUBLE LEAF 2HR. FIRE RATED DOOR C/W RUBBER
CORRUGATED DOUBLE WALL 150 MM DIAMETER AND ( ) AN\ ’r\%ﬁ{ NN\ X) 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

EXTENDED 1000 MM BEYOND PERIMETER FENCING-GM-———" |
WATER TIGHT ENDCAP BOTH END

7

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

(OUT GOING CABLE -- 33KV)

Y.

- 2500MM (HEIGHT) REMOVABLE FENCING HOT DIPPED GALVANISED IRON FRAME
WITH HOT DIPPED GALVANISED ANTI CLIMB, ANTICUT MESH SIZE 125 X75 X 4 MM D

- 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

©©(ee[e]le]

WINDOW

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

©)
N

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

slie)

i 2500 i 3000 ¥ 2500 i 6000

VENTILATION BLOCK SCHEDULE

DESCRIPTION

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

" 3 D V) D)
2 &) & LAY &)

\“)

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

-

- 600MM X 600MM ALUM. LOURVES COMPLETE WITH ANTI-VERMIN ALUM.
WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY

GENERAL NOTES:

- 400MM X 400MM DIA. EXHAUST FAN COMPLETE WITH ADJUSTABLE FLAPPER

©|0|Q|0|z

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

COLOUR SCHEME FOR SUBSTATION BUILDING

AND AWAY FROM SLOT OPENING. irem LOCATION AT COLOR CODE UNDERCOAT PRIMER
3) MINIMUM CLEAR HEIGHT FOR CABLE CELLAR - 2400MM RIM GREY - 10367 “ALKALI RESISTING WALL
1. | EXTERNAL WALLS g‘ﬁél;g" TENAGA RED - 14238 EALER
TENAGABLUE - 11326 | A931-18177
SPEED
5. | pooRs & winpows RIM GREY - 10051 'ALKALI RESISTING WALL
ALLMETAL&TIMBER | GLOSSPAINT | renaGA RED - 14225 UNDERCOAT
SURFACES TENAGA BLUE - 11296 A545-101
3. | INTERNAL wALLS
EMULSION SEALER
&CEILING WHITE A931-18177

* 2100mm HIGH INTERNAL WALL MUST PAINTED WITH EPOXY COPON EA-4 PROTECTIVE
COATING OR APPROVE EQUIVALENTS

ALL SLOT OPENING SHALL BE COVERED WITH
6mm THK. STEEL CHEQUERED PLATE C/W
LIFTING HOOK.

@ © Tenaga Nasional Berhad



Lampiran P. Stesen Suis Utama 33 kV

P.6 SSU 33 kV Bersambung - First Floor Plan, Switchgear Room, Control Room & Battery Room

LEGEND :

SPACE CODE

FLOOR FINISH
FINISH FLOOR LEVEL CEILING FINISHES
AREA
FLOOR FINISHES
CR CEMENT RENDER
POWER FLOAT, FLOOR HARDENER C/W GREEN EPOXY FLOOR
CR1 FINISHES

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

CERAMIC TILES

HD HEAVYDUTY - ANTI ACID FLOOR TILES

CEILING FINISHES

AF | -3.2MM THK x 600MM x 1200MM CEMENT BOARD CEILING PANEL ON
RIGID HW TIMBER FRAME

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

WALL CONSTRUCTION
® ©, ® ® ® ® —
M B - 150MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES
y 3000 14000
# B1 - 230MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES
CONSUMER BUILDING WALL FINISHES
1100mm HIGH 50mm dia. =< 2100MM HIGH WALL PAINT WITH TNB GREY GLOSS ICI PAINT OR EQUIVALENT
STAINLESS STEEL HANDRAIL— EP ABOVE 2100MM HIGH LEVEL PAINT WITH WHITE EMULSION ICI PAINT OR
\5@9\ v {w2) {wz) EQUIVALENT
A WP 3MM THK. GRADE 'A’ SKIM COATING SYSTEM WITH 2 COATS OF WEATHER
@ R — N N N SHIELD PAINT ON THE EXTERNAL
@ cT2 1500MM HIGH CERAMIC WALL TILES COMPLETE WITH UPVC TILE-TRIM ON
THE INTERNAL
5 J2000 = 2100MM HIGH ALL ROUND HEAVY DUTY ANTI ACID WALL TILES WITH ABOVE
'~ - ) HD 2100MM HIGH PAINT WITH WHITE EMULSION ICI PAINT OR EQUIVALENT
225 mm THK. CLAY BRICKWALL WTH —= ea rop Som 1200mm WIDE SWITCH GEAR (33kV)
20 mm THK. CEMENT PLASTER drop S0 T P e § SLOT C/W 500mm CANTILEVERED PP CEMENT PLASTER AT FULL HEIGHT ALL ROUND G/W WHITE EMULSION PAINT
ON BOTHSIDES. d < t— = HACKABLE SLAB ON BOTH SIDES IC1 OR EQUIVALENT
% e - 3 TO BE COVERED WITH 6mm THK. STEEL
3 o, - CHEQUERED PLATE C/W LIFTING HOOK.
S S FIRE FIGHTING SYSTEM —
= Z3 I———, FLOOR CONSTRUCTION
z -
S 100MM THK. MASS GONG FLOOR SLAB. | - 25MM THK. LEAN GONGRETE
-

. @ . - 150MM THK. HARDCORE. - 100MM THK COMPACTED HARDCORE
1100mm HIGH 50mm dia. e _ 150MM THK 30 - 50MM DIA. STONE AT COMPACTED EARTHFILL.
REMOVABLE STAINLESS STEEL s - CHIPPING
HANDRAIL. >_" el coz coz 500 ]( T 1100mm HIGH 50mm dia.

S AVAVA . S STAINLESS STEEL HANDRAIL. DOOR

® <y 1 + o

m - CONTROL ROOM Y - 900MM X 2100MM SINGLE LEAF MILD STEEL DOOR TO MANUF'S DETAIL

/
o P 12000 ~ 1800MM X 2100MM DOUBLE LEAF SOLID MILD STEEL DOOR C/W RUBBER
o —_— I & JFIRE FIGHTING SYSTEM | RC STAIRCASE WITH ANTI-SLIP C/W SKIRTING TOMANUFCT'S (CASLE ROOW)
Z E 4 3 N, ANTI-SLIP NOSING TILES. - 1100MM x 2400MM REMOVABLE FENCING AND GATE TO DETAILS (ANTI-CLIMB)
RC STAIRCASE WITHANTH-SLIP - o @ = e~
C/W ANTI-SLIP NOSING TILES. < o A

< SC JcR2 @ - 3000MM x 3500MM MS ROLLER SHUTTER TO MANUF'S DETAIL TO BE LINKED

® ) < ==
X @ BATTERY ROOM
S
DZ: — , 500 Design Load : 10kn/m2 * SKIRTING AND DOOR CLOSER T0 BOVMBA APPROVAL T6 MANUFS DETAL
500
@ Z % — @ 1. FLOOR & WALL TILES 2100 MM HIGH AROUND FINISHES : G BOVBA A PROVAL T0 MAMUES DETAL L DO
S ANTI ACID / HOMOG FLOOR TILES T000MM X 2100MM 2R, FIRE RATED SINGLE LEAF DOOR G/W RUBBER
E m § [ SC ICRZI [ sc l cr ] [ SC ICRZI 200 SKIRTING AND DOOR CLOSER TO BOMBA APPROVAL TO MANUF'S DETAIL
2. WALL ABOVE 2100 MM PAINT WITH WHITE EMULSION ,

T STORE || TOILET ||METER BATTERY ROOM | V4 2 A ) e L s o v

m ROOM e E @ - 2500MM (HEIGHT) REMOVABLE FENCING HOT DIPPED GALVANISED IRON FRAME
Kok« >® 3. LAB TYPE WASH HAND BASIN SIZE 560 x 560 x 235 WITH HOT DIPPED GALVANISED ANTI CLIV3, ANTICUT MESH SIZE 12.5 X75 X 4 MM D

3 C/W FLEXIBLE GOOSENECK WATER TAP.
E - 18"x18" MIRROR C/W ALUMINIUM FRAME. WINDOW
- STOP COCK - NEARBY WASH HAND BASIN
S I ] - WATER - DIRECT WATER SUPPLY. ) | oo 1200mm i Lever aun. erav oBscureD Guass Tor Hun
WINDOW TO MANUFR'S DETAIL
@ 4. ALUMINIUM LOUVERS C/W ANTI-VERMIN NETTING @ 600r 2400r HIGH LEVEL ALUMN. FRAME OBSCURED GLASS TOP HUNG
- - 600 x 2400mm HIGH L )
i 2500 v 3000 i 2500 i 6000 Y (BOTH SIDES) - W3 WINDOW TO MANUFR'S DETAIL
# 7 +# +# -+

5. EXHAUST FAN (1 NOS)

VENTILATION BLOCK SCHEDULE
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

S]E
G
g

® ® O OBENO O O)

WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY

@ - 600MM X 600MM ALUM. LOURVES COMPLETE WITH ANTI-VERMIN ALUM
@ - 400MM X 400MM DIA, EXHAUST FAN COMPLETE WITH ADJUSTABLE FLAPPER

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.

COLOUR SCHEME FOR SUBSTATION BUILDING

2) FIRE FIGHTING NOZZLE, SMOKE & HEAT DETECTOR SHALL BE INSTALLED AT CLEAR AREA PAINT TYPE
AND AWAY FROM SLOT OPENING. revf  cocamon o cororcone UNDERCOAT PRIVER
RIM GREY - 10397 "ALKALI RESISTING WALL
1. | EXTERNAL WALLS ;‘ﬁé{gﬁ TENAGA RED - 14238 SEALER
TENAGABLUE - 11326 | A931-18177
SPEED
5 | poors s winoows RIM GREY - 10051 ALKALI RESISTING WALL
ALLMETAL&TIMBER | GLOSS PAINT | eNAGA RED - 14225 UNDERCOAT
SURFACES TENAGABLUE- 11206 |  A545-101
3. | INTERNAL WALLS EMULSION - SEALER
&CELING A931-18177

*2100mm HIGH INTERNAL WALL MUST PAINTED WITH EPOXY COPON EA-4 PROTECTIVE
COATING OR APPROVE EQUIVALENTS.

ALL SLOT OPENING SHALL BE COVERED WITH
6mm THK. STEEL CHEQUERED PLATE C/W
FTING HOOK

@ © Tenaga Nasional Berhad



Lampiran P. Stesen Suis Utama 33 kV

P.7 SSU 33 kV Bersambung - Ground Floor Plan, Roofing

@

14000

v 14000 v

T
P

@ ® @ ®© 0 © O

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.

LEGEND :

SPACE CODE

FLOOR FINISH

FINISH FLOOR LEVEL CEILING FINISHES
AREA
FLOOR FINISHES
CR CEMENT RENDER
POWER FLOAT, FLOOR HARDENER /W GREEN EPOXY FLOOR
CR1 FINISHES
cre | POWER FLOAT, FLOOR HARDENER WITH 10KN/M DESIGN LOAD CAW GREEN
EPOXY FLOOR FINISHES
cr CERAMIC TILES
HD HEAVYDUTY - ANTI ACID FLOOR TILES
CEILING FINISHES
AF | ~3.2MM THK x 600MM x 1200MM CEMENT BOARD CEILING PANEL ON
RIGID HW TIMBER FRAME
SC | - OFF-FORM SKIM COAT WITH 1 LAYER OF SEALER AND MIN. 2 LAYER OF

EMULTION / WHEATHERBOND PAINT (WHERE APPLICABLE )

WALL CONSTRUCTION

—— WAL
WALL FINISHES

B - 150MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES
B1 - 230MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES
WALL FINISHES
2100MM HIGH WALL PAINT WITH TNB GREY GLOSS ICI PAINT OR EQUIVALENT
EP ABOVE 2100MM HIGH LEVEL PAINT WITH WHITE EMULSION ICI PAINT OR
EQUIVALENT
Wp 3MM THK. GRADE A’ SKIM COATING SYSTEM WITH 2 COATS OF WEATHER
SHIELD PAINT ON THE EXTERNAL
cT2 1500MM HIGH CERAMIC WALL TILES COMPLETE WITH UPVC TILE-TRIM ON
THE INTERNAL
2100MM HIGH ALL ROUND HEAVY DUTY ANTI ACID WALL TILES WITH ABOVE
HD 2100MM HIGH PAINT WITH WHITE EMULSION ICI PAINT OR EQUIVALENT
PP CEMENT PLASTER AT FULL HEIGHT ALL ROUND W WHITE EMULSION PAINT

ICI OR EQUIVALENT

FLOOR CONSTRUCTION

- 100MM THK. MASS CONC FLOOR SLAB. - 25MM THK. LEAN CONCRETE.

- 150MM THK. HARDCORE. - 100MM THK COMPACTED HARDCORE

- 150MM THK 30 - 50MM DIA. STONE AT COMPACTED EARTHFILL,
CHIPPING

DOOR

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

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

OO

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

- 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

- 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

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

- 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

- 2500MM (HEIGHT) REMOVABLE FENCING HOT DIPPED GALVANISED IRON FRAME
WITH HOT DIPPED GALVANISED ANTI CLIMB, ANTICUT MESH SIZE 125 X75 X 4 MM D

WINDOW

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

clicll € elelelelie

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

VENTILATION BLOCK SCHEDULE

DESCRIPTION

- 1800MNM 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

- 600MM X 600MM ALUM. LOURVES COMPLETE WITH ANTI-VERMIN ALUM.
WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY

Q|0|0|0)z

- 400MM X 400MM DIA. EXHAUST FAN COMPLETE WITH ADJUSTABLE FLAPPER

COLOUR SCHEME FOR SUBSTATION BUILDING

PAINT TYPE
rem LOCATION il COLOR CODE UNDERCOAT PRIMER
RIM GREY - 10307 "ALKALI RESISTING WALL
1. | externAL waLLs WEATHER TENAGARED - 14238 | SEALER
TENAGA BLUE - 11326 | A931-18177
DOORS & WINDOWS RIM GREY - 100 o
1 - 10051
2 ALKALI RESISTING WALL
ALLMETAL&TIMBER | GLOSSPAINT | e \sc pep - 14225 UNDERGOAT
SURFACES TENAGA BLUE - 11296 A545-101
3. | INTERNAL WALLS EmuLsion e SEALER
&CEILNG A931-18177
*2100mm HIGH INTERNAL WALL MUST PAINTED WITH EPOXY COPON EA-4 PROTECTIVE
COATING OR APPROVE EQUIVALENTS.

ALL SLOT OPENING SHALL BE COVERED WITH

6mm

THK. STEEL CHEQUERED PLATE C/W

LIFTING HOOK.
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Lampiran P. Stesen Suis Utama 33 kV

P.8 SSU 33 kV Bersambung - Ground Floor Plan, Elevations Sections

LEGEND :
FLOOR FINISH SPACE CODE
FINISH FLOOR LEVEL CEILING FINISHES
j0
AREA
x O, © © © ® ®
T FLOOR FINISHES
* 7000 " 3500 " 3500 P 3500 3500 L 7000 = CEMENT RENDER
7 #
POWER FLOAT, FLOOR HARDENER /W GREEN EPOXY FLOOR
CR1 FINISHES
cRe | POWER FLOAT, FLOOR HARDENER WITH 10kN/M DESIGN LOAD C/W GREEN
EPOXY FLOOR FINISHES
3 cr CERAMIC TILES
@ o @ CEILING FINISHES
° AF | - 3.21M THK x 500MM x 1200MM CEMENT BOARD CEILING PANEL ON
§ RIGID H.W TIMBER FRAME
SC | - OFF-FORM SKIM COAT WITH 1 LAYER OF SEALER AND MIN. 2 LAYER OF
EMULTION / WHEATHERBOND PAINT (WHERE APPLICABLE )
E B
WALL CONSTRUCTION
T
3 1 1
g ® g ® .
zGL
" B - 150MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES
J I 1 L
B1 - 230MM THK. BRICKWALL WITH CEMT PLASTER ON BOTHSIDES
WALL FINISHES
2100MM HIGH WALL PAINT WITH TNB GREY GLOSS ICI PAINT OR EQUIVALENT
EP ABOVE 2100MM HIGH LEVEL PAINT WITH WHITE EMULSION ICI PAINT OR
EQUIVALENT
WP 3MM THK. GRADE 'A' SKIM COATING SYSTEM WITH 2 COATS OF WEATHER

SHIELD PAINT ON THE EXTERNAL

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

® °

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

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

¥

3000 y 2500 b 3000 g 2500 i 6000 2000 4 y 2000 6000 y 2500 " 3000 2500 " 3000 i
#* * # * #*

FLOOR CONSTRUCTION
- 100MM THK. MASS CONC FLOOR SLAB. - 25MM THK. LEAN CONCRETE.
ERAAT AT AT R T
@ @ @ @ @ _ - 100MM THK COMPACTED HARDCORE
- 150MM THK 30 - 50MM DIA. STONE AT COMPACTED EARTHFILL
s 3 CHIPPING
8 8
— f— | —— 2 2
|7 DOOR
I[ ]I - S00MM 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)
- o - 1100MM x 2400MM REMOVABLE FENCING AND GATE TO DETAILS (ANTI-CLIMB)
© g © : 3
~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
L3 L3

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

I RIGHT ELEVATION .
LEFT ELEVATION

- 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

- 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

- 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

WINDOW

7000 3500 -600mm x 1200mm HIGH LEVEL ALUMN. FRAME OBSCURED GLASS TOP HUNG

WINDOW TO MANUFR'S DETAIL

*
*

3500 1802
M M ¢
A i 2500 3000 L 2500 i 6000 2000

3000 M “

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

slisl €€ eelelle]

m VENTILATION BLOCK SCHEDULE
o STORE BATTERY ROOM W \TEM DESCRIPTION
SWITCHGEAR ROOM s @ - 1800MM X 600MM 225MM THK. P.C VENT BLOCK WITH ANTI-VERMIN ALUM.
g WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY
2
@ - 3000MM X 600MM 225MM THK. P.C VENT BLOCK WITH ANTI-VERMIN ALUM.
WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY
@ - 600MM X 600MM ALUM. LOURVES COMPLETE WITH ANTI-VERMIN ALUM.
WIRE NETTING FIXED ON INTERNALLY AND EXTERNALLY
@ - 400MM X 400MM DIA. EXHAUST FAN COMPLETE WITH ADJUSTABLE FLAPPER
EE 8 COLOUR SCHEME FOR SUBSTATION BUILDING
CABLE @LLAR @ 8
Y PAINT TYPE
h L. —teo0yg TEM LOCATION (ch COLOR CODE UNDERCOAT PRIMER
i ] y ~ RIM GREY - 10397 “ALKALI RESISTING WALL
1 1. | EXTERNAL WALLS LNATHER TENAGARED - 14238 | SEALER
SECTION Y Y 1000 TENAGA BLUE - 11326 | A931-18177
= —F
SECTION X-X DOORS & WINDOWS RIM GREY - 10051 i:EAELD, RESISTING WALL
) -
ALL METAL & TIMBER | GLOSS PAINT TENAGA RED - 14225 UNDERCOAT.
v b SURFACES TENAGA BLUE - 11296 A545-101
3. | INTERNAL WALLS EMULSION e SEALER
&CEILING A931-18177

*2100mm HIGH INTERNAL WALL MUST PAINTED WITH EPOXY COPON EA-4 PROTECTIVE
COATING OR APPROVE EQUIVALENTS,
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