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Regulasi Sistem
(B Kelistrikan



Regulasi Sistem Kelistrikan Rumah Sakit

SNI-04-0255-2020, tentang Persyaratan Umum Instalasi Listrik 2020.
SNI-04-0227-1994, tentang Tegangan Standar.
SNI-03-6575-2001, tentang Tata Cara Perancangan Sistem Pencahayaan Buatan pada Bangunan.

e

SNI-03-6574-2001, tentang Tata Cara Perancangan Pencahayaan Darurat, Tanda Arah dan Sistem
Peringatan Bahaya pada Bangunan.

o

SNI-03-6197-2000, tentang Konversi Energi Sistem Pencahayaan.
6. SNI-03-7018-2004, tentang Sistem Pasokan Daya Darurat.

7. Peraturan Menteri Kesehatan Republik Indonesia Nomor 24 Tahun 2016 Tentang Persyaratan Teknis
Bangunan dan Prasarana Rumah Sakit.

8. Peraturan Menteri Pekerjaan Umum RI, nomor : 02/PRT/M/2015 tanggal 18 Februari 2015, tentang
Bangunan Gedung Hijau.

9. Undang-undang Republik Indonesia, nomor 28 tahun 2002, tentang bangunan gedung.
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Flow Chart Perancangan Sistem Kelistrikan Rumah Sakit

1 Klasifikasi Beban
Listrik

S

Perhitungan Kebutuhan

2 Listrik : .
- KVA Total !

- Arus Listrik Maksimum
Penentuan Jenis dan Ukuran Kabel

Penghantar Berdasarkan KHA <
(Kemampuan Hantar Arus)
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Perhitungan Arus Hubung Singkat
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Klasifikasi Beban Listrik

1. Beban normal PLN : Penerangan, stop kontak, AC, ventilasi mekanik, pompa air bersih,
seluruh lift (termasuk unit lift kebakaran), peralatan medis, dan utilitas elektronik dan
telekomunikasi dalam gedung.

2. Beban normal genset : seluruh beban pada kelompok beban normal PLN.

3. Beban emergency : kelompok beban yang aktif pada saat kebakaran atau kondisi sejenis,
menggunakan sumber listrik dari genset. Beban ini meliputi : pompa pemadam kebakaran,
pressurized fan tangga kebakaran, lift kebakaran, dan utilitas elektronik dan telekomunikasi
dalam gedung.

4. Beban dengan backup UPS (beban kritis) : adalah beban yang tidak boleh padam / mati sama
sekali, bahkan saat terjadi perpindahan sumber dari PLN ke genset ataupun sebaliknya. Beban
ini meliputi : kamar operasi, ruang ICU / NICU / PICU / HCU ./ ICCU, ruang bersalin, IGD,
hemodialisa, dan area medis lainnya sesuai dengan permenkes.
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Perhitungan Kebutuhan
AR Listrik



Perhitungan Kebutuhan Listrik

Kebutuhan listrik dihitung berdasarkan besaran daya aktif (watt) pada setiap beban listrik yang
terpasang pada rumah sakit. Tahapan proses perhitungan kebutuhan listrik rumah sakit adalah
sebagai berikut.

1. Membuat daftar seluruh beban yang akan dipasang, lengkap dengan data besaran daya aktif
(watt) beban.

2. Menentukan klasifikasi beban listrik.

3. Membuat skedul beban listrik (akan ditunjukkan pada slide selanjutnya).
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Skedul Beban Listrik Penerangan, Stop Kontak, AC, dan Ventilasi Mekanik

0Q

e | @ |20 o | e8] 0 | 08| o gp| — |— | -8 B |—= - - | @ |9 | & | a e wlo| S S| m
NO| FUNGSI P w po APPPSICT T Py brer PP ey Py e [ (| W1
e e e e s e e e e o R e e R el e e e B B B e e e
1| powrmncan 7 34 3 3 2 7 3 5 1 1319 | 63 8 4 1 BEBAN TERPASANG
2 1 19 2 1 15 | 6 2 1404 6.7 5 9 1 1 ToL (weP)
3 19 | 2 2 1 2 | 2 3 712 34 | 4 | 5 NO| FUNGSI WATT - .
. 26 FRIRE 1081 | 52 2] 6 R S
5 1| 34 | 3 3 2 709 34 4 | 2 1
5 16 5 1 1 3 1 470 22 1 1 1 1 POWER AC 300 16
; : 114 ! ! 1 1 15 | 5 2 1235503 = 12 : ? 3 : ! 200 LB
9 2 24 2 1 2 6 2 891 4.3 6 10 1 1 3 220 12
10| KOTAK KONTAK 6 800 3.2 4 370 20
T 1 3 400 | 21 5 212 11
12 1 3 400 21
5 3 300 6 § 420 22
1 5 500 | 27 7 231 12
15 2 200 11 8 321 1.7
:: : ;gg 11 . 3 365 20
8 5 500 27 10 388 | 21
19 4 400 2.1 1 275 1.5
il 4 400 | 21 12 200 1.1
2 - o0 -~ n | 400 | 21
2 5 500 27 14| AAL EXHAUST FAN 250 1.3
2 4 400 2.1 15 250 13
s o S0 | 37 - L 400 21
El 4 400 21 17 300 16
] 6 600 3.2 18 250 1.3
» 7 700 | 37 19 400 21
2 ’ 700 37 n 1000 | 18 18 18
3 4 400 21
2 3 2 500 27 21 ] 1000 18 18 18
5 3 2 500 27 n H AR FA 250 13
: : o — z e
] 3 200 77 u ' 250 1.3
b1 6 600 32 5 3
» 6 800 | 32 2%
» 3 300 16 7
0 6 600 3.2 !
4 3 300 16
2 2 200 11 8552 14.7 14.8 16.2
8 3 500 32
& 6 00 | 32 TOTAL KVA 10,1
5 6 600 32
% s 600 32 TOTAL KW 8,6
a7 4 400 21
® 5 500 27
0| mma) 890 47
50| B 590 40
He AC dan
w | |
o ilasi Mekanik
14 [187 | 14 | 0 | 0 | 0 | 0 | 13 | 4 | 6 | 0 | 15| 5 | 0 | 2 | 0 | 0 | 51 | 38 | 8 | 2 | 7 |167 | 14 | 0 |27879| 469 | 487 | 491 | 49 | 46 | 5 | 1 7 Ve n t I a S I IVI e a n I
TOTAL KVA 38
TOTAL KW 219

Penerangan dan Stop Kontak
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Skedul Beban Pompa Distribusi Air Bersih dan Pemadam Kebakaran

Pompa Distribusi Air Bersih

BEBAN TERSAMBUNG BEBAN NORMAL
NO PANEL FUNGSI FK %
(KVA) (KW) R s T (KVA) (KW) R s T
1 |PKPOMPA TRANSFER AIR BERSIH POWER POMPA TRANSFER AIR BERSIH 27,1 23,0 41,0 41,0 41,0 05 135 115 205 205 205
2 |PKKURAS GWT POWER POMPA KURAS GWT 24 20 36 36 36 05 1,2 1,0 1.8 1.8 1,8
3 |PK KURAS RUANG POMPA POWER KURAS RUANG POMPA 4.1 35 6,2 6,2 6,2 05 21 18 31 31 31
4 |EXHAUST FAN POWER EXHAUST FAN R. POMPA 18 1.5 2,7 27 27 0,7 12 11 19 1,9 19
35,3 30,0 | 635 | 535 | 635 | | 180 153 | 27,3 | 27,3 | 27,3 |
KVA KW A A A KVA KW A A A
BEBAN LISTRIK NORMAL
TOTAL KVA 18,0
TOTAL KW 15,3

Pompa Pemadam Kebakaran

BEBAN TERSAMBUNG BEBAN NORMAL BEBAN EMERGENCY
NO PANEL FK %
(KVA) (KW) R ) T (KVA) (KW) R s T (KVA) (KW) R ) T
1 |PK ELECTRIC HYDRANT PUMP 156.5 133.0 2371 | 2371 | 2371 - - - - - - 156.5 133.0 2371 | 2371 | 2371
2 |PKJOCKEY PUMP 59 5.0 89 | 89 | 89 | 08 47 4.0 74 | 714 | 7.1 - - - - ;
162.4 138.0 | 246.0 | 246.0 | 246.0 | | a7 a0 |74 | 71| 71| 1565 133.0 | 237.1 | 237.1 | 2371 |
KVA KW A A A KVA KW A A A KVA Kw A A A
BEBAN LISTRIK NORMAL TOTAL BEBAN LISTRIK EMERGENCY
TOTAL KVA 4.7 TOTAL KVA 156.5
TOTAL KW 4.0 TOTAL KW 133.0

Indonesian Association of Hospital Engineering — Hospital Engineering Forum




Skedul Beban Listrik Total Gedung Medik Sentral
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TOTAL BEBAN LISTRIK NORMAL

BEBAN TERSAMBUNG BEBAN NORMAL BEBAN EMERGENCY (KEBAKARAN)
NO PANEL / FUNGSI LOKASI FK %
(KVA) (KW) R ) T (KVA) (KW) R s T (KVA) (KW) R s T
1 |SDP LIFT & PRESS FAN LT MESINLIFT | 2294 1950 | 347.6 | 3476 | 3476 | 028 635 54.0 963 | 963 | 964 187.1 1500 | 2834 | 2834 | 2834
2 |PP ELEKTRONIK LANTAI 1 101 8.6 14.7 18.4 12.6 05 5.0 4.3 74 9.2 6.3 - - - - -
3 |SDP GEDUNG PARKIR LANTAI 1 8.3 75 126 10.6 14.3 07 58 53 8.8 75 100 - - - - -
4 |LP.OL LANTAI 1 20 19 24 26 39 05 1.0 09 1.2 13 20 - - - - -
5 |PP1 LANTA 1 408 35.7 586 | 865 | 602 | 05 204 179 293 | 333 | 301 - - - - -
6 |PPAC1 LANTAI 1 7.9 6.7 107 125 1286 05 39 33 53 6.2 6.3 - - - - -
7 |PP RADIOLOGI LANTAI 1 250.0 200.0 378.8 | 3788 | 3788 04 100.0 80.0 1515 | 1515 | 151.5 - - - - -
8 |PPIGD LANTAI 1 83 71 13.6 11.9 12.3 05 4.2 36 6.8 59 6.2 - - - - -
9 |PP OK CITO (TAHAP SELANJUTNYA) LANTAI 1 0.0 00 00 | 00 | 00 | oo 0.0 0.0 00 | 00 | oo E E E E
10 |PK AC OK CITO (8PK) (TAHAP SELANJUTNYA) LANTAI 1 0.0 0.0 00 0.0 0.0 00 0.0 oo 0.0 0.0 0.0 - - - - -
11 |PK SUMPIT AIR LIMBAH 1 LANTAI 1 24 20 36 3.6 36 05 1.2 1.0 1.8 18 1.8 - - - - -
12 |PK SUMPIT AIR LIMBAH 2 LANTAI 1 71 6.0 10.7 10.7 10.7 05 35 30 53 53 53 - - - - -
13 |PK SUMPIT AIR LIMBAH 3 LANTAI 1 24 2.0 36 36 36 05 1.2 1.0 1.8 18 1.8 - - - -
14 |PK POMPA LONG STORAGE LANTAI 1 9.4 8.0 14.3 14.3 14.3 05 4.7 4.0 71 71 71 - - - - -
15 |PP 2 LANTAI 2 31.8 279 46.9 48.7 49.1 05 15.9 13.9 234 244 246 - - - - -
16 |PPAC2 LANTAI 2 101 86 14.7 14.8 16.2 05 50 43 74 74 81 - - - - -
17 |PP LAB LANTAI 2 114 9.7 16.6 171 18.2 05 57 49 8.3 86 9.1 - - - -
18 |PP 3 LANTAI 3 49.0 425 714 77.2 740 05 245 212 357 386 370 - - - - -
19 |PPAC3 LANTAI 3 1.7 9.9 17.5 18.5 17.1 05 58 50 8.7 9.2 8.5 - - - - -
20 (PP HD LANTAI 3 282 24.0 428 428 428 05 141 12.0 214 214 214 - - - - -
21 (LP 4 - LANTAI 4 9.0 8.5 11.4 17.8 11.9 05 4.5 4.3 57 8.9 6.0 - - - -
22 (PP.4A LANTAI 4 91 77 1.2 15.0 15.0 05 4.5 39 56 75 75 - - - - -
23 |PP4.2 LANTAI 4 104 8.8 16.6 16.6 15.0 05 5.2 4.4 7.8 8.3 7.5 - - - - -
24 |PPAC4 LANTAI 4 2847 2420 429.0 | 431.9 | 4331 05 1423 121.0 2145 | 2159 | 2166 - - - - -
25 (PP VK LANTAI 4 52 52 - - 238 05 26 26 - - 119 - - - - -
26 |SDP CLEAN ROOM LANTAI 4 LANTA 4 333.1 2678 | 5386 | 486.1 | 4893 | 05 166.5 1338 | 2693 | 2431 | 2447 E E E E E
27 |PP 4A LANTAI 4A 8.0 71 1.5 14.5 106 05 4.0 36 57 73 52 - - - - -
28 (PPAC4A LANTAI 4A 22 18 31 3.5 31 05 1.1 09 1.6 18 1.6 - - - - -
29 [PP CSSD LANTAI 4A 66.5 53.2 98.6 104.3 99.2 05 332 266 493 521 496 - - - - -
30 |PK AC GUDANG STERIL (8PK) LANTAI 4A 328 27.9 497 | 497 | 497 | o5 164 14.0 249 | 249 | 249 - - - -
31 |SDP MESIN LIFT LT.MESIN LIFT 46.0 391 66.4 709 7.7 05 230 195 33.2 354 358 - - - - -
1526.9 1272.0 [2315.8]2310.6 [ 2314.0] X 574.0  [1045.0]1042.0[1044.5] 187.1 150.0 [ 283.4 | 283.4 | 283.4 |
KVA KW A A A KVA KW A A A KVA KW A A A

TOTAL BEBAN LISTRIK EMERGENCY

TOTAL KVA 688.9

TOTAL KVA 187.1

TOTAL KW 574.0

TOTAL KW 159.0




Skedul Beban Listrik Total Kawasan Rumah Sakit
BEBAN TERSAMBUNG BEBAN NORMAL BEBAN EMERGENCY
NO PANEL / FUNGSI FK %
(KVA} (KW) R ) T (KVA) (KW) R s T (KVA) (KW) R s T
1 |SDP GEDUNG 1526.9 1272.0 2315.8)12310.6|2314.0| 045 688.9 574.0 1045.0 | 1042.0 [ 1044.5 187.1 159.0 2834 | 2834 | 2834
2 |PP HYDRANT 162.4 138.0 246.0 | 246.0 | 246.0 0.03 4.7 4.0 Al 71 71 156.5 133.0 2371 | 2371 | 2371
3 |SDP POMPA 35.3 300 53.5 53.5 53.5 0.51 18.0 15.3 27.3 273 273 - - - - -
4 |PP JENAZAH 6.2 5.3 7.2 6.6 14.5 0.50 341 27 36 33 7.2 - - - - -
5 |PP LAUNDRY 745 633 1128 | 1128 | 1128 | 050 372 N7 56.4 56.4 56.4 - - - - -
6 |PP KITCHEN 271 230 39.2 4486 39.2 0.50 135 1.5 19.6 223 19.6 - - - - -
7 |PP GAS MEDIS 47.8 406 74.5 713 713 0.50 240 204 379 35.7 35.7 - - - - -
8 |PP G. LAUNDRY & KITCHEN 6.1 53 8.7 8.1 109 0.50 30 26 4.3 41 54 - - - - -
9 |PPIPSRS 4.4 3.8 51 116 3.4 0.50 22 1.9 28 58 1.7 - - - - -
10 |PP POWER HOUSE 9.7 7.9 15.7 157 12.9 0.50 4.9 4.0 79 79 6.4 - - - - -
11 |PKIPAL 241 205 36.5 365 36.5 0.50 121 103 18.3 18.3 183 - - - - -
1924.4 | 1609.7 [2915.1]2917.3[2915.0 | 8117 678.3 [1230.0]1230.0[1220.6] 3435 202.0 | 5205 | 5205 [ 5205 |
KVA Kw A A A KVA KW A A A KVA KW A A
TOTAL BEBAN LISTRIK NORMAL TOTAL BEBAN LISTRIK EMERGENCY
TOTAL KVA 811.7 TOTAL KVA 343.5
TOTAL KW 678.3 TOTAL KW 292.0
PERBAIKAN FAKTOR DAYA
Faktor Daya Instalasi 0.84
Faktor Daya Yang Diinginkan (Dikondisikan) 0.90
Kapasitor Diperlukan (kVAR) 117.3
INSTALASI KAPASITOR BANK
Total Kapasitor Dipasang (kVAR) 200.0
Kapasitas Maksimal Yang Diaktifkan (kVAR) 150.0
Faktor Daya Dihasilkan 0.92

BEBAN NORMAL DENGAN KAP. BANK

S P R S T
740.0 678.3 |1121.3|1121.4|1121.0
KVA Kw A A A

BEBAN LISTRIK NORMAL
DENGAN KAP. BANK
TOTAL KVA 740.0
TOTAL KW 678.3
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Penentuan Jenis dan
Ukuran Kabel Distribusi
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Jenis-jenis Kabel Distribusi Listrik Tegangan Rendah

NYY 4 x (1.5-400) mm?2 0.6/1 kV NYFGbY 4 x (1.5-300) mm2 0.6/1 kV
Cu/PVC/PVC Cu/PVC/SFWA/PVC

(Copper Conductor, PVC Insulated, PVC Sheathed) (Copper Conductor, PVC Insulated, Galvanized Steel Flat Wire Armor, PVC Sheathed)
Standard Specification : IEC 60502-1 Standard Specification : IEC 60502-1
COﬂSfrUCth.n Data Applcation: Construct'on Data
Naom. Overall Cable | ] Application :
Cross Diameter Weight Pa:?:[ cs'lblde ! l?:m's' cag Ief R OU“:UOFS Gopper Conductor Norm. o i Gz For installation in the ground, indoors, cable
Section Edusry o S o oo mell 5 1or urber Cross Diameter Weight trunking and outdeors if increased mechanical Copper Canductor
industry and switchgear as well as for urban ' Section g anc ) ’ PVG Insulati
Area approx. approx. supply netwarks, if mechanical damage is PVC Insulation protection is required or where high-pulling nsulation
" ’ ° Area approx. approx. Y )
. kafk unlikely, stresses may occur during installation  or
mm mm g/km PVC Inner Sheath e mm kg/km operation. PVC Inner Sheath
1.5 13.8 259 Special Features on Request :
oo 50 e « Fire Resistance 1.5 17.9 630 Special Features on Request : Galvanized Steel Flat Wire Armor
i : + Oil Resistance PG Sheath 25 18.0 662 + Fire Resistance Galvanized Steel Tape
4 17.3 453 + UV Resistance + Qil Resistance
& 18.7 563 + Flame Retardant Cat. A, B, C 4 18.0 773 « UV Resistance PG Sheath
: + Flame Retardant Mon Category 6 20.5 912 + Flame Retardant Cat. A, B, C
10 21.5 794 + Heat Resistance 10 23.0 1174 » Flame Retardant Non Category
16 235 1083 + Anti Termite ’ = + Heat Resistance
! + Anti Rodent 16 26.5 1,520 +  Anti Termite
25 27.5 1,558 + Low Smoke Zero Halogen 5 29,0 2053 + Anti Rodent
35 30.0 2,018 * Nylon Coated = E e + Low Smoke Zero Halogen
20 88 il 50 375 3,173
o 20 il Note : 70 405 4,087 Note -
* o aas ?an;‘ ;t ;;?iﬂ:pﬁed in solid {re) or non compacted circular stranded {rm) conductor shape e <l D Conductor Shape
120 485 =0 16 sqmm supplied in non compacted circular stranded (rm) conductor shape 120 50.5 6,459 :‘Oid:';sf:::piupmm in solid (re) or non compacted circular stranded (rm)
=t il G ig - ig;gmm supplied in compacted circular stranded (cm) conductor shape 150 56.5 7,868 16 sqmm supplied in non compacted circular stranded (rm) conductor shape
- gmm supplied in sector shaped stranded (sm) conductor X
185 59.0 8,392 185 61.0 9.556 25 - 35 sqmim supplied in compacted circular stranded (cm) conductor shape
240 56.0 10,818 Standard Packing 240 88.0 12,138 50 - 300 sqmm supplied in sector shaped stranded {sm) conductor
1.5 - 70 sqmm supplied in wooden drum @ 1000 m .
£l i) [EHEED 95 - 400 sqgmm will be suplied in wooden drum on available length 300 74.5 14,773 Standard Packing o
400 825 16,969 Length Tolerance per drum + 2% 1.5 - 50 sgmm supplied in wooden drum @ 1000 m

70 - 300 sgmm will be suplied in wooden drum on available length
Length Tolerance per drum = 2%

NYY : Kabel Distribusi Tegangan Rendah Di Atas Rak NYFGBY : Kabel Distribusi Tegangan Rendah Di Bawah Tanah
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Jenis-jenis Kabel Distribusi Listrik Tegangan Menengah

N2XSY 1 x (35-800) mm? 12/20 kV N2XSEBY 3 x (35-300) mm?2 12/20 kV

Cu/XLPE/CTS/PVC Cu/XLPE/CTS/PVC/STA/PVC

(Copper Conductor, XLPE Insulated, Copper Tape Screen, PVC Sheathed) {Copper Conductor, XLPE Insulated, Copper Tape Screen, Galvanized Steel Tape Armor, PVC Sheathed)
Standard Specification : SNI IEC 60502-2 : 2009 Standard Specification : SNI IEC 60502-2 : 2009

Consiruction Data Consiruction Data

N Overall Cable Application : L
om. ~vera 2 For power stations and switchgear as well Copper Conductor Nom Overall Cable Application : Copper Conductor
Crclf.‘s Diameter Weight as stations because of small bending radius Conductor Screen Crosé Diameter Weight For installation indoor, in ground direct burried, PVC Filler
Section in confined spaces indoors. As underground LPE Insulafl - 9 for power station and switchgear, if there is a Condugtor Screen
Area approx. approx. because of light weight where installation nsulation 3:‘:""“ appro aporo risk that low mechanical damage may oceur. ;Lszfﬂ'i';ﬁ"lsa‘:'rg;n
mm? mim kg/km conditions are difficult. Insulation Screen rea Pprox. e Copper Tape Screen
. mme mm kg/km Special Features on Request D Ta
a5 24.5 884 Special Features on Request Copper Tape Screen * Tinned Coated Copper Conductor Mon rfe roscopic T:
50 25.5 984 * Tinned Coated Copper Conductor ; Non-hygroscopic Tape 35 56.5 4,322 + Oil Resistance PVC |:Eer Shzath we
* Oil Resistance 4 * UV Resistance
70 27.5 1,236 « UV Resistance 50 59.0 BB3 Galvanized Steel Tape
! = Flame Retardant Cat. A, B, C Armor
g5 29.0 1,518 * Flame Retardant Cat. A, B, C PVC Sheath 70 63.0 5,836 « Flame Retardant Non Category
+ Flame Retardant Non Category . PVC Shaath
120 305 1,786 + Anti Termite 95 66.5 6,905 o At Termi
« Anti Rodent * I Hoden
. : . * Low Smoke Zero Halogen
o0 220 2.078 Low Smoke Zero Halogen 120 a5 el Low Smoke Zero Halog
185 34.0 2,414 - Nylon Coated 150 74.0 9,096
240 365 3,004 185 77.5 10,488
300 38.5 3,595 240 84.5 13,454 Note :
400 42.0 4.447 Note : 300 89.5 15,722 Conductor Shape
: ' Conductor Shape 35 - 300 sgmm supplied in compacted circular stranded jcm) conductor shape
500 45.5 5,523 35 - 800 sgmm supplied in compacted circular stranded (em) conductor shape
830 49.0 6,926 . Tinned Coated Copper Conductor
Tinned Coated Copper Conductor ) ) Electrical properties for tinned coated copper conductor will be submitted upon
800 52.7 8,688 Elactrical properties for tinned coated copper conductor will be submitted upon request request
Standard Packing .
) Standard Packing
35 - 300 sgmm supplied in wooden drum @ 1000 m h L o
400 - B00 sqmm will be suplied in wooden drum on available length 35 - 300 sgmm will be suplied in wooden drum on available length
Length Tolerance per drum = 2% Length Tolerance per drum * 2%
N2XSY : Kabel Distribusi Tegangan Menengah Di Atas Rak N2XSEBY : Kabel Distribusi Tegangan Menengah Di Bawah Tanah
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Menentukan Ukuran Kabel Distribusi Listrik

1. Ukuran kabel distribusi listrik dapat ditentukan jika nilai estimasi arus listrik pada masing-
masing beban listrik diketahui.

2. Nilai estimasi arus listrik dapat dihitung jika besaran daya aktif (watt) beban diketahui.

3. Ukuran kabel distribusi listrik ditentukan dengan melihat tabel KHA (kemampuan hantar arus)
kabel pada brosur.
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Data KHA Kabel NYY dan NYFGBY

Electrical Data Electrical Data
Conductor Inductance Current - C_arrying ~ Short Conductor Inductance Current - Carrying Short
Nom. DC AC ;a;;%‘f C'":”":'”"em Nom. DG AC ;a:;);f:ci}t): circuitactu rrent
Cross Resistance Resistance — - 1 s8¢ Cross Resistance Resistance 1 sac
Sect. at 20°C at 70°C nalr in ground Sect. at 20°C at 70°C in air in ground
! :\;1;:_ xr:x. " MZK- M:\"- I\.:(T Max. Max. Ma. Max, Mk
mm m m -
{mm) (Qfkem) (km) (mH/knm) ) ) (kA) (mm?) (Cukm) (Cukm) (mH/km) (A) (A) (kA)
1.5 121 14.478 0.328 22 27 017
1.5 121 14.478 0.340 23 27 017
25 7.41 8.866 0.304 29 35 0.29
2.5 741 8.866 0.315 3 36 0.29
4 4.61 5.516 0.303 39 46 0.46
4 4,61 5.516 0.303 41 48 0.46
[ 3.08 3.685 0.288 50 57 0.69
6 3.08 3.685 0.288 52 59 0.69
10 1.83 2190 0.269 68 77 1.15
= o p— P = P = 10 183 2.190 0.269 71 79 115
25 0.727 0.870 0.255 121 128 2.88 ie ik LT s £ 0 S
as 0.524 0.627 0.246 149 154 4.03 B e it e et e B
50 0.387 0.464 0.247 173 173 575 35 0.524 0.627 0.248 154 157 4.03
70 0.268 0.321 0.238 215 212 8.05 50 0.387 0.464 0.247 177 176 575
a5 0.193 0.232 0.238 266 255 10.93 70 0.268 0.321 0.238 221 215 8.0
120 0.153 0.184 0.233 308 289 13.80 & LR g L 2 2 VL)
150 0.124 0.150 0.233 357 327 17.25 120 0.153 0.184 0.233 314 292 13.80
185 0.0991 0.121 0.233 405 366 21.28 150 0.124 0.150 0.222 363 330 17.25
240 0.0754 0.083 0.232 482 425 27.60 185 0.0091 0.121 0.233 412 369 21.28
300 0.0601 0.075 0.231 552 479 34.50 240 0.0754 0.093 0.232 488 427 27.60
400 0.0470 0.060 0.229 643 545 41.20 300 0.0601 0.075 0.231 559 481 34.50
* Further infarmafion about rating factor for certain cabie amangement can be found on supplementary technical infarmation * Further infarmafion about rating factor for cerfain cable armangement can be found on supplementary fechnical informafion
Data KHA Kabel NYY Data KHA Kabel NYFGBY
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Data KHA Kabel N2XSY dan N2XSEBY

Electrical Data
Conductor Inductance Current - Carrying Capacity at 30° G * Shart circuit .

Nom. DC AC Trefoil Flat & () current at 1 sec Electrical Data
Cross Resistance Resistance formation formation inair inground inair inground Conductor Screen Conductor ncianes Current - G_arrying Short circuit

Sect. al 20°C at90°c o Capacity current at 1 sec

) Nom. bc xo Sapach
L L oL Max. Max. Max. Max. o Max. Cross Resistance Resistance in air in ground Conductor Screen

(mm?) (Q/km) (€u/km) (mH/km) (mH/km) (A) (A (A) (A) (ka) (k) Sect. at20°C at90°c

as 0.524 0.668 0.432 0.478 200 182 204 186 5.01 1.14 . Max. Max. Meor. Max. M.
50 0.387 0.494 0.413 0.459 238 214 243 219 7.15 1.14 (mm) (Qvkm) (Qvkm) (mH/km) ) (A) (kA) (KA}
70 0.268 0.342 0.390 0.437 297 262 304 269 10,01 1.14 35 Sa5d 0658 555 160 T so o8
a5 0.193 0.247 0.373 0.419 361 314 369 321 13.59 1.14 50 0.387 0.494 0.379 208 205 715 103
120 0.153 0.196 0.360 0.407 416 357 427 365 17.16 1.14 = e SE P co B B o
150 0.124 0.159 0.348 0.394 474 401 486 410 21.45 1.14 o5 0.193 0.247 0.341 338 203 13,59 187
185 0.0991 0.128 0.337 0.384 542 452 556 462 26,46 1.14 120 0.153 0.196 0.328 g7 asg 1716 157
240 0.0754 0.098 0.325 0.371 641 524 657 536 34,32 1.14 =T T e e P o T 155
300 0.0601 0.079 0.315 0.361 735 590 753 604 42.90 1.14 1= Sy S S o e S Lo
400 0.0470 0.063 0.304 0.350 855 672 876 686 57.20 1.14 B Ll FE P R = e e
500 0.0366 0.051 0.294 0.341 987 759 1011 775 71.50 1.14 300 0.0601 0.079 0.287 655 545 42.90 187
630 0.0283 0.041 0.286 0.332 1133 853 1160 an Q0,09 1.14

800 0.0221 0.036 0.277 0.324 1258 948 1316 966 114.40 1.14 " Futhar imomaton about ming fackir for ertsin catke smargeren can b fourd on supplemeatry lechpicalismeton

* Fuvihev information about rating factor for cerain cable arrangamant can be found on supplementary technical informabon
Data KHA Kabel N2XSY Data KHA Kabel N2XSEBY
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Perhitungan Drop Tegangan
o) dan Arus Hubung Singkat




Perhitungan Jatuh Tegangan

Jatuh/Drop tegangan dihitung berdasarkan arus listrik dan impedansi kabel, menggunakan rumus sebagai
berikut :

Vdrop = | xe\/g

Di mana:
V drop : drop tegangan (volt)
I . arus listrik yang mengalir (berdasarkan estimasi kebutuhan listrik)
Z . nilai impedansi kabel penghantar, diperoleh dari perhitungan resistansi dan induktansi kabel
menggunakan rumus sebagai berikut : o o
ggu umu gal IKU vi _ R2 N X2
Catatan :

Nilai resistansi dan induktansi kabel diperoleh dari data sheet.
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Rumus Turunan Perhitungan Drop Tegangan

Circuit Voltage drop (AU)
in volts in %
Phase/phase AU =2T8(R cos @+ X sin ) L 1“3 AU
n
Phase/neutral AU=218(R cos ¢+ X sin @) L 103 AU
n
Balanced 3-phase: 3 phases AU=+/318(R cos ¢+ X sin ¢) L 100 AU
(with or without neutral) Un

Fig. G27: Voltage-drop formulae
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Maximum Voltage Drop Limit

Type of installations Lighting Other uses
circuits (heating and power)
A low-voltage service connection from 3% S %
a LV public power distribution network
Consumers MV/LV substation supplied 6 % 8 %
from a public distribution MV system

Fig. G25: Maximum voltage-drop between the service-connection point and the point of utilization
(IEC60364-5-52 table G.52.1)
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Rumus Perhitungan Arus Hubung Singkat (Isc)

Salah satu metode yang dapat digunakan untuk menghitung arus hubung singkat adalah metode impedansi
(impedance method).

Isc = il
V33.(2)
Di mana:
Isc . arus hubung singkat
Un : tegangan line to line (380 volt)
2 (2) : penjumlahan seluruh nilai impedansi dari trafo s.d. lokasi (titik) arus hubung singkat yang akan
dihitung
Z atau Zsc  : nilai impedansi kabel penghantar, diperoleh dari perhitungan resistansi dan induktansi kabel
menggunakan rumus sebagai berikut :
Zsc = VR? + X?
Catatan:

Nilai resistansi dan induktansi kabel diperoleh dari brosur.
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Rumus Turunan Perhitungan Arus Hubung Singkat (Isc)

The case of one transformer
m In a simplified approach, the impedance of the MV system is assumed to be

3
Inx100 where In=S X 1,0_ and:

SC Usg+/3

negligibly small, so that: Isc =

S = kVA rating of the transformer

U, = phase-to-phase secondary volts on open circuit

In = nominal current in amps

Isc = short-circuit fault current in amps

Usc = short-circuit impedance voltage of the transformer in %.

Typical values of Usc for distribution transformers are given in Figure G31.

Transformer rating Usc in %
(kVA) Oil-immersed | Cast-resin
dry type
50 to 750 4 6
800 to 3200 6 6

Fig. G31: Typical values of Usc for different kVA ratings of transformers with MV windings < 20 kV
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Contoh Tabel Perhitungan Drop Tegangan dan Arus Hubung Singkat (1)

i ul ped: Tegang Drop Breaking
No Nama Panel Panel Sumber P::J:::g Jenis Kabel / Penghantar Kabel / Kabel / Kabel / Listrik L‘i\srtl:'lsk Tegangan / 1;.?:;:}5;? Per;er::)ase 2::;:::?::;; cap'aci!'v Minimal
(meter) ‘(ohm/km) | (mH/km) | (ohm) S;.vilt;)er (Ampere) \{:.:;')) Panel | Tegangan (KA) ) nr::::la(r::)k“
1 |wvmor Trafo 2000 KVA 17 NYY 4x(8x1x300)mm2 0,00707547 02 0,00012033| 380 2604 0,543 379,457 0,14% 51,963 65
2 |PP Power House LVMDP 14 NYY 4x6 mm2 3,685 0,288 0,05159 | 379,457 5 0,447 379,011 0,26% 6,691 18
3 |pP Gas Medis LVMDP 48 NYY 435 mm2 0,627 0,246 0,030096 | 379,457 31 1,616 377,801 0,57% 10,183 18
4 |SDP GedungA 1 LVMDP 69 NYFGBY (4x300mm2)x5 mm2 0,015 0,2 0,00103509 | 379,457 1673 2,999 376,458 0,93% 35,227 50
5 |SDP Gedung A2 LVMDP 81 NYFGBY 4x(2x300) mm2 0,0375 0,2 0,00303754| 379,457 730 3,841 375,617 1,15% 30,032 50
6 |SDP GedungB LVMDP 128 NYFGBY 4x300 mm2 0,075 0,2 0,00960003 | 379,457 120 1,995 377,462 0,67% 20,433 36
7 |sbP GedungC LVMDP 48 NYFGBY 4x300 mm2 0,075 0,2 0,00360001 | 379,457 294 1,833 377,624 0,63% 29,007 50
8 |SDP GedungD & E LVMDP 131 NYFGBY 4x185 mm2 0,121 0,233 0,01585103 | 379,457 95 2,608 376,849 0,83% 15,601 36
9 |PKIPAL1 LVMDP 53 NYY 4x10 mm2 2,19 0,269 0,11607 | 379,457 13 2,613 376,844 0,83% 3,269 10
10 [PKIPAL2 LVMDP 80 NYY 4x10 mm2 2,19 0,269 0,1752 379,457 10 3,034 376,423 0,94% 2,227 10
11 |PP Hydrant SDP Gedung A 1 35 FRC 4x1x300 mm2 0,075 0,2 0,00262501 | 376,458 349 1,587 374,871 1,35% 28,675 50
12 |SDP Pompa SDP Gedung A 1 35 NYY 4x50 mm2 0,464 0,247 0,01624 | 376,458 62 1,744 374,714 1,39% 14,723 36
13 |PPGF SDP Gedung A1 10 NYY 4x16 mm2 1,376 0,255 0,01376 376,458 20 0,477 375,981 1,06% 16,209 36
14 |PPAC GF SDP Gedung A 1 10 NYY 4x70 mm2 0,321 0,238 0,00321 | 376,458 46 0,256 376,202 1,00% 27,652 50
15 |PP Elektronik SDP Gedung A 1 48 FRC 4x1x16 mm2 1,376 0,255 0,066048 | 376,458 7 0,801 375,657 1,14% 5311 10
16 |PPIGD SDP Gedung A 1 99 NYY 4x6 mm2 3,685 0,288 0,364815 | 376,458 6 3,791 372,667 1,93% 1,089 10
17 |PP1 SDP Gedung A1 17 NYY 4x95 mm2 0,232 0,238 0,003944 376,458 39 0,266 376,192 1,00% 26,358 36
18 |PPAC1 SDP Gedung A 1 17 NYY 4x50 mm2 0,464 0,247 0,007888 | 376,458 69 0,943 375,515 1,18% 21,028 36
19 [PPHD1 SDP Gedung A 1 104 NYY 4x50 mm2 0,464 0,247 | 0,04825601| 376,458 41 3,427 373,031 1,83% 6,838 18
20 |PPHD2 SDP Gedung A 1 104 NYY 4x50 mm2 0,464 0,247 | 0,04825601| 376,458 a1 3,427 373,031 1,83% 6,838 18
21 |PP Radiologi SDP Gedung A 1 65 NYY dx(2x185) mm2 0,0605 02 0,00393252 | 376,458 246 1,676 374,782 1,37% 26,279 36
22 |PP Cathlab SDP Gedung A 1 57 NYY 4x1x300 mm2 0,075 0,2 0,00427502 | 376,458 121 0,896 375,562 1,17% 25,771 36
23 [pP2 SDP Gedung A 1 22 NYY 4x25 mm2 0,87 0,255 0,01914 | 376,458 26 0,862 375,596 1,16% 13,373 18
24 |pPAC 2 SDP Gedung A 1 22 NYY 4x120 mm2 0,0605 02 0,00133101 | 376,458 77 0,178 376,280 0,98% 31,629 50
25 |PPVK SDP Gedung A1 28 NYY 4x6 mm2 3,685 0,288 0,36113 376,458 5 3,127 373,331 1,76% 1,101 10
26 |PP3 SDP Gedung A 1 27 INYY 4x25 mm2 0,87 0,255 0,02349 376,458 27 1,098 375,359 1,22% 11,715 18
27 |pPac3 SDP Gedung A 1 27 NYY 4x16 mm2 1,376 0,255 0,037152 | 376,458 17 1,094 375,364 1,22% 8,442 18
28 |PPICU SDP Gedung A1 115 NYY 4x10 mm2 2,19 0,269 0,25185 376,458 17 7,415 369,043 2,88% 1,540 10
29 |PPCSSD SDP Gedung A 1 115 NYY 4x50 mm2 0,464 0,247 0,05336001 | 376,458 42 3,882 372,576 1,95% 6,294 10
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Keterangan:

1.

Arus hubung singkat di
panel LVMDP: 51,9 KA
(Trafo : 2000 KVA)

Drop tegangan tertinggi di
gedung Al:2,88%
(Tegangan : 369 volt) pada
panel PP.ICU lantai 3




Contoh Tabel Perhitungan Drop Tegangan dan Arus Hubung Singkat (2)

30 |SDP Clean Room SDP Gedung A 1 27 NYY 4x(3x1x240) mm2 0,031 0,2 0,00083702 | 376,458 441 0,639 375,819 1,10% 32,829 50
31 (PP4 SDP Gedung A 1 32 NYY 4x16 mm2 1,376 0,255 0,044032 376,458 18 1,373 375,085 1,29% 7,396 10
32 (PPACH SDP Gedung A1 32 NYY 4x35 mm2 0,627 0,246 0,020064 376,458 33 1,147 375,311 1,23% 12,975 18
33 |pps SDP Gedung A 1 37 NYY 4x16 mm2 1,376 0,255 0,050912 | 376,458 17 1,499 374,959 1,33% 6,582 10
34 |PPACS SDP Gedung A 1 37 NYY 4x35 mm2 0,627 0,246 0,023199 | 376,458 31 1,246 375,212 1,26% 11,808 18
35 |[PP6 SDP Gedung A 1 42 NYY 4x16 mm2 1,376 0,255 0,057792 376,458 19 1,902 374,556 1,43% 5,924 10
36 |PPACE SDP Gedung A 1 42 NYY 4x35 mm2 0,627 0,246 0,026334 | 376,458 31 1,414 375,044 1,30% 10,831 18
37 |pp7 SDP Gedung A 1 47 NYY 4x10 mm2 2,19 0,269 0,10293 | 376458 13 2,318 374,140 1,54% 3,589 10
38 |PPACT SDP Gedung A 1 47 NYY 4x50 mm2 0,464 0,247 0,021808 | 376,458 37 1,398 375,060 1,30% 12,292 18
39 |sDP Atap SDP Gedung A 1 52 NYY 4x35 mm2 0,627 0,246 0,032604 | 376,458 29 1,638 374,820 1,36% 9,295 18
40 |SDP Lift & Press Fan SDP Gedung A 1 52 FRC 4x1x95 mm2 0,232 0,238 | 0,01206401| 376,458 63 1,316 375,142 1,28% 17,324 36
41 |PPGF SDP Gedung A 2 10 NYY 4x10 mm2 2,19 0,269 00219 | 375617 14 0,531 375,086 1,29% 11,571 18
42 |PPACGF SDP Gedung A 2 10 NYY 4x16 mm2 1,376 0,255 0,01376 | 375617 20 0,477 375,140 1,28% 14,996 36
43 |PP Kitchen SDP Gedung A 2 57 NYY 4x16 mm2 1,376 0,255 0,078432 | 375,617 22 2,989 372,628 1,94% 4,446 10
44 |pP1 SDP Gedung A 2 17 NYY dx16 mm2 1,376 0,255 0023392 | 375,617 18 0,729 374,887 1,35% 11,100 18
45 |PPAC1 SDP Gedung A 2 17 NYY 470 mm2 0,321 0,238 0,005457 | 375,617 46 0,435 375,182 1,27% 21,478 36
46 |PP2 SDP Gedung A 2 2 NYY 4x25 mm2 0,87 0,255 0,01914 | 375617 22 0,729 374,887 1,35% 12,535 18
47 |pPAC2 SDP Gedung A 2 b7} NYY 4x95 mm2 0,232 0,238 0,005104 | 375,617 66 0,583 375,033 1,31% 21,871 36
48 |PP Endoscopy 1 SDP Gedung A 2 46 NYY 4x6 mm2 3,685 0,288 0,16951 | 375617 3 0,881 374,736 1,39% 2,249 10
49 |PP Endoscopy 2 SDP Gedung A 2 46 NYY 4x6 mm2 3,685 0,288 0,16951 | 375,617 3 0,881 374,736 1,39% 2,249 10
50 |PP3 SDP Gedung A 2 27 NYY 4x16 mm2 1,376 0,255 0,037152 | 375,617 20 1,287 374,330 1,49% 8,088 18
51 |PPAC3 SDP Gedung A 2 27 NYY 4x16 mm2 1,376 0,255 0,037152 | 375,617 20 1,287 374,330 1,49% 8,088 18
52 |SDP Clean Room SDP Gedung A 2 27 NYY 4x(2x185) mm2 0,0605 0,2 0,00163351 | 375,617 177 0,501 375,116 1,29% 26,809 36
53 |pPa SDP Gedung A 2 32 NYY 4x10 mm2 2,19 0,269 0,07008 | 375,617 18 2,185 373,432 1,73% 4,900 10
54 |PPAC4 SDP Gedung A 2 32 NYY 4x35 mm2 0,627 0,246 0,020064 | 375,617 33 1,147 374,470 1,46% 12,179 18
55 |pPs SDP Gedung A 2 37 NYY 4x16 mm2 1,376 0,255 0,050912 | 375,617 20 1,764 373,853 1,62% 6,359 10
56 |[PPACS SDP Gedung A 2 37 NYY 4x35 mm2 0,627 0,246 0,023199 375,617 33 1,326 374,291 1,50% 11,141 18
57 |pP6 SDP Gedung A 2 42 NYY 4x16 mm2 1,376 0,255 0,057792 | 375,617 20 2,002 373,615 1,68% 5,744 10
58 |PPACE SDP Gedung A 2 42 NYY 4x35 mm2 0,627 0,246 0,026334 | 375,617 31 1,414 374,203 1,53% 10,267 18
59 |pp7 SDP Gedung A 2 47 NYY 4x10 mm2 2,19 0,269 0,10203 | 375617 16 2,852 372,764 1,90% 3,514 10
60 |PPAC? SDP Gedung A 2 47 NYY 4x50 mm2 0,464 0,247 0,021808 | 375,617 37 1,398 374,219 1,52% 11,574 18
61 |SDP Atap SDP Gedung A 2 52 NYY 4x25 mm2 0,87 0,255 0,04524 | 375617 20 1,567 374,050 1,57% 6,974 18
62 |SDP Lift & Press Fan SDP Gedung A 2 52 FRC 4x1x95 mm2 0,232 0,238 | 0,01206401| 375,617 58 1,212 374,405 1,47% 15,949 36
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Keterangan:

1. Drop tegangan tertinggi di
gedung A2 :1,94%
(Tegangan : 373 volt) pada
panel PP.Kitchen lantai

ground




FA Circuit Breaker




Circuit Breaker

Fungsi :
1. Pengaman Arus Lebih
2. Pengaman Hubung Singkat
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Wiring Diagram Panel
ol Distribusi Listrik
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Wiring Diagram Panel Listrik IGD dan Hemodialisa, dengan UPS
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Wiring Diagram Panel Listrik Kamar Operasi (PP.OT / Operating Theater)
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! gl N\
} = ‘\_' 5 NYM_33@.5mm2 (PVC820) 17| PENDANT OPERASI 2 1 00 2
‘ | A 18 | KOTAK KONTAK ALAT MEDSS 0K 1 20 11
! F~ 1 3| a0 | 3
\ \ ™
£ N n |1 s Lew | 3
&gl %
} ﬁ%\ s n | sewe
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1 ‘ TOTAL KVA 5,7
| CUBUSBAR ggm%. s TOTAL KW 4,9
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Wiring Diagram Panel Listrik Utama Gedung Medik Rumah Sakit, Dengan Coupler
Pemisah Beban Normal dan Beban Emergency Kebakaran

SUB DISTRIBUTION PANEL
(SDP) GEDUNG
FREE STANDING 4 CELL

30/
T
RST | A Wi
@0 |—ow 16 RN, .G B2 (1) 500 LT & PSS P
3 || - | 75 SItrm2_0) Sread. =L
u : SKEDUL BEBAN SDP GEDUNG
3P £ S
ER =, | s
65KkA . : "o —— Sp— BEBAN TERSAMBUNG —_— BEBAN NORMAL BEBAN EMERGENCY (KEBAKARAN)
A SR e éﬂ- 4 ) B - (KVA) W) | R s T | kva) W) R [s [T (KVA) (KW). R s [ 7|
| 1 |SDP LIFT & PRESS FAN LT MESINLIFT | 2204 1950 | 3476 | 3476 [ 2476 | 028 635 540 93 | 963 | 963 187.1 1500 | 2634 | 2834 [ 2634
'f\_“__ 2 |PP ELEKTRONIK LANTA 1 101 LI 147 184 126 08 50 43 74 82 63
I o, o 3 [SDP GEDUNG PARKIR LANTAL 1 83 75 126 | 108 [ 143 | o7 58 53 88 | 75 [ 100 - - -
: 4 |LPOL LANTA 1 20 19 24 26 39 08 10 08 12 13 20
: b 5 PP1 LANTA 1 408 a7 58.6 66.5 602 05 204 1790 203 333 01 - - - . -
| 6 |PPAC1 LANTA 1 79 67 107 126 126 06 39 33 53 62 63
| ! 7 PP RADIOLOGH LANTAI 1 2500 2000 | 3786 | 3766 | 2788 | 04 1000 800 | 1615 | 1515 | 1515 - - - - -
| : & |PPIGD LANTA 1 83 7 136 "e 123 06 42 ae 68 59 62
| | 9 [PP OK CITO (TAHAP SELANJUTNYA) LANTAI 1 00 00 00 | 00 [ 00 [ oo 0.0 0.0 00 | 00 | 00 - - - - -
: | 10 |PK AC OK CITO (8PK) (TAHAP SELANJUTNYA) LANTA 1 00 00 00 [ o0 [ o0 | 0o 0.0 0.0 00 | 0 00 . . . . -
| | 11 |PK SUMPIT AIR LIMBAH 1 LANTA 1 24 20 36 36 36 08 12 10 18 18 18
| L.ﬁ.,m_m-—z_,. 12 [PK SUMPIT AIR LIMBAH 2 LANTA 1 71 60 107 | 107 | 107 | 08 38 30 53 | 53 | 53 . . . . .
| :_aébm_ 1) o a0 (e sy | 10 [PK SUMPIT AIR LIMBAH 3 LANTAI1 24 20 36 | a6 | 38 | 06 12 10 18 | 18 | 18
: |_¢m {00 m &c ox oo (wwe sawunoy| 11 [PK POMPA LONGSTORAGE LANTA 1 04 80 143 | 143 | 143 | 05 IK 4.0 IZH EXE EX 3 : < s P
| |—«W M0 dede 4 N A2 o ) 15 PP 2 LANTA 2 318 279 489 | 487 | 401 | 06 169 139 234 | 244 | 246
| | | epep— 16 |PPAC2 LANTAI 2 10.1 66 147 | 148 | 162 | 05 5.0 42 74 | 74 | 84 . = = s .
| |-—¢ékl l (19) P SUNPT A LM 3 17 |PP LAB LANTA 2 14 97 166 171 182 06 87 49 83 | 86 81
| :—n m-—/t_gjmumuu_ 18 |PP3 LANTAI 3 49.0 425 74 [ 772 | 740 | 05 245 212 357 | 386 | 370 - - - - -
| = S 2 19 [PPAC3 LANTAI 3 1.7 99 176 | 186 [ 171 | o6 58 50 87 | 92 | 86 |
i ) [ s
: l—oék "l“‘"'""" 200 e 2 20 |PP HD LANTA 3 282 24.0 428 | 428 | 428 | 06 181 120 214 | 214 | 214
| I, w 21 Lpa LANTA 4 90 85 14 [ 178 [ 118 | o8 45 43 57 | 89 | 60 - - - - -
| l-“w . 00w 22 |PP4A LANTA 4 91 77 112 | 150 [ 160 | os a5 39 66 | 75 [0
| '“&m = = 3 23 |PPA2 LANTA 4 88 155 | 168 | 150 | 05 52 a4 76 | 83 | 78 . B B - -
| :—a : ‘:: » 24 |PPACH LANTA 4 2420 4200 | 4319 | 4331 05 1423 1210 2145 | 2159 | 2168
| Ca” | s =) 25 [PP VK LANTA4 52 - - | 238 | 08 26 26 - B KIE . - . = -
: |_",§lk ! | il 26 |SDP CLEAN ROOM LANTAI 4 LANTA 4 2678 | 5386 | 4861 | 4893 | 06 166 5 1339 | 2603 2447
=,
| [ ey Ao s 27 PP aA LANTAI 4A 60 71 15 [ 145 [ 105 | 05 40 ) 57 | 52 - - - - -
| | m Py 28 |PPAC 4A LANTAI 4A 22 18 31 35 31 06 1 09 16 18 16
1™ 5 5 5
| Iﬂw - + 80 sttt o o 14 20 PP CSSD LANTAI 4A 665 532 986 | 1043 | 992 | 05 332 266 493 | 521 [ 400 - - o -
| I 10 St 4 K8 e N 30 [PK AC GUDANG STERIL (8PK) LANTAI 4A 328 270 497 | 407 | 407 | 08 16.4 140 240 | 240 | 240 - . - - -
: |_,,ég ~ 31 |SDP MESIN LIFT LT MESIN LIFT 460 3901 664 709 " [ 230 1956 332 354 358
| | MY $6i0n02 4 005 28end -
| | N e P),,,,,“._,_ 1526.9 1272.0 [2315.8[2310.6[2314.0] | 6889 | 5740 [10450[1042.0[1044.5] 187.1 | 159.0 [283.4] 2834 283.4]
| :_qm MY X 0G5 ek - -~ KVA KW A A A KVA Kw A A A KVA [ A A A
|
| LAtk |
i+
: . = I—“m TOTAL BEBAN LISTRIK NORMAL TOTAL BEBAN LISTRIK
| w1 TOTAL KVA | 6889  [TOTALKVA 187.1
| |oumseows | |3 TOTAL KW | 5740  [TOTALKW 159.0
| Lemmeeeee ~ | [l =PANEL KONTROL
| N BY EQUIPMENT
) #
D e o
W etalberend|
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Wiring Diagram Panel Listrik Utama Tegangan Rendah, Sistem ATS-AMF, Panel Sinkron
Genset, dan Kapasitor Bank

MATRIKS KERJA SISTEM ATS (PADA PANEL ATS)

B KUBI;TM J;.L (m;m) o j KUBIKEL TM 2 CELL (MILIK PELANGGAN) ;;m
sty el ol | joowe: Lo e T o e CAPASITOR BANK
mw"z‘;‘x Sovm e 185 |.%m ‘ L:ﬁ ;E.:;m . w mwmswm.: .
| ch i i Y B com e v e Kapasitor Bank:
Ly T P [T e e
LK = =’ 4+ BOC 2x1x70mm2 ::‘n‘,.rmuw 5) FACTOR DAYA DI-SETING = 0.9 .
| ‘ s —— o Aktif Maks. 450 KVAR
H \ (T N | Acmn, | mowm, |meew P | AR S s i)
| B TT | it L e 3B - = sifenl Al R ml oo ; .
S smmems o] i-"*—‘ ““““““ E'"'"’ - B B = asia A, | ® KapaSItaS Total . 550 KVAR
i S—— [ f— e = 4 g, ] e
L —_wua_w ] = USTR T (3 OH) = oo W—{—z} J-msmmn E’:’% |~;§L 0 B @
; L TR | g &l 2! ml o
| ) - mawn g ®
Sambungan PLN: O T —o“'r»ﬂme_:_Tm.mu ~ ld,ék @o__@ @
S e o oen e P ' ”:*"""-f-c :—oz @o——@ <
1730 KVA I i Rmsru :;:,:,:,;,(;:,;;;i::, = % _ﬁ;.,%m_{__%ii;:“ - I_oék @o__g S
g p— X SN B | . | ® _% -
: 3 ¢ e B ]
Jenis Double Feeder  § THE R T la]l 8l gl =
! e [o=—a
1 | A Lot {230 e e iE
D'"‘-‘" ¥ | Smwm. sl Jé L
i— ______ _i é —°§~A T — :mez:::::x
H <’ —'Tém—m—liz“ 4800 0mm2_G2510) e 1
oW —zﬁ% jimien o o2 PERBAIKAN FAKTOR DAYA
== 2%" Faktor Daya Instalasi 0,79
o crounone B B Faktor Daya Yang Diinginkan (Dikondisikan) 0,90
D 9 e ""';ff ! Kapasitor Diperlukan (kVAR) 434,4
,,,,,,,,,,,,,,,,,,,,,, ] p—— INSTALASI KAPASITOR BANK
(e | = } o s
= o Total Kapasitor Dipasang (kVAR} 550,0

ﬁ% = Kapasitas Maksimal Yang Diaktifkan (kVAR) 450,0
Faktor Daya Dihasilkan 0,90

SUMUR GROUNDING
GENSET 2
MAKS. 3 OHM
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Diagram Rencana Sistem
OB Distribusi Listrik
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Jl8R Sistem Grounding




Diagram Rencana Sistem Grounding

; = [ [ e

Daftar Sumur Grounding: | yo NAMA PERALATAN ary SPESIFIKAS|
1 |GROUNDING PANEL TM PLN 1 MAKSIMUM 3 OHM
2 |GROUNDING PANEL TM PELANGGAN 1 MAKSIMUM 3 OHM
3 GROUNDING TARFO 1 MAKSIMUM 3 OHM
4 |GROUNDING GENSET 1 1 MAKSIMUM 3 OHM
5 |GROUNDING GENSET 2 1 MAKSIMUM 3 OHM
6 |GROUNDING PANEL TR 1 MAKSIMUM 3 OHM
7 |GROUNDING LISTRIK TR GEDUNG A.1 1 MAKSIMUM 0,2 OHM
8 |GROUNDING LISTRIK TR GEDUNG A.2 1 MAKSIMUM 0,2 OHM
9 |GROUNDING LISTRIK TR GEDUNG B 1 MAKSIMUM 0,2 OHM
10 |GROUNDING LISTRIK TR GEDUNG C 1 MAKSIMUM 0,2 OHM
11 |GROUNDING LISTRIK TR GEDUNG D 1 MAKSIMUM 0,2 OHM
12 |GROUNDING PENYALUR PETIR 2 MAKSIMUM 3 OHM
13 |GROUNDING ELEKTRONIK 1 MAKSIMUM 0,2 OHM
14 |GROUNDING LIFT 1 MAKSIMUM 0,2 OHM
15 |GROUNDING LABORATORIUM 1 MAKSIMUM 0,2 OHM
16 |GROUNDING PERALATAN MEDIS 1 MAKSIMUM 0,2 OHM
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Rencana Instalasi Sumur Grounding

6 65
fp

&) G

Daftar Sumur Grounding :

NO NAMA PERALATAN QrY SPESIFIKASI
1 |GROUNDING PANEL TM PLN 1 |MAKSIMUM 3 OHM
2 |GROUNDING PANEL TM PELANGGAN 1 |MAKSIMUM 3 OHM
3 |GROUNDING TARFO 1 |MAKSIMUM 3 OHM
4 |GROUNDING GENSET ! 1 |MAKSIMUM 3 OHM
5 | GROUNDING GENSET 2 1 |MAKSIMUM 3 OHM
6 |GROUNDING PANEL TR 1 |MAKSIMUM 3 OHM
7 |GROUNDING LISTRIK TR GEDUNG Al 1 |MAKSIMUM 0,2 OHM
8 |GROUNDING LISTRIK TR GEDUNG A2 1 [MAKSIMUM 0,2 OHM
9 |GROUNDING LISTRIK TR GEDUNG B 1 |MAKSIMUM 0,2 OHM
10 [GROUNDING LISTRIK TR GEDUNG C 1 [MAKSIMUM 0,2 OHM
11 [GROUNDING LISTRIK TR GEDUNG D 1 [MAKSIMUM 0.2 OHM
12 [GROUNDING PENYALUR PETIR 2 |MAKSIMUM 3 OHM
13 |GROUNDING ELEKTRONIK 1 [MAKSIMUM 0,2 OHM
14 |GROUNDING LIFT 1 [MAKSIMUM 0,2 OHM
15 |GROUNDING LABORATORIUM 1 |MAKSIMUM 0,2 OHM
16 [GROUNDING PERALATAN MEDIS 1 |MAKSIMUM 0,2 OHM

SUMUR GROUNDING
PENTALLR PETR g
MAKS. 3 OHM
(LENGKAP DENGAN- 31
BAKKONTROL) - ‘G
g

GATIS SEHPADAN ANGUNAN & PETR.
MAKS. 3 OHM
BAK KONTROL)

AN PELEBAAN JAAN

SUMUR GROUNDING. - -
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Il Denah Rencana Power House




Denah Rencana Power House

PANEL
PIPA GAS BUANG GENSET ACTIVE HARMONIC FILTER — ]
ISOLASI GLASSWOOL
JACKETING ALUMINIUM SHEET INDUSTRIAL WALL
PANE EXHAUST FAN
PONDASI GENSET SINKRON GENSET ™1 W0 Fm
TINGGI :_FFL+150mm -
(DIKELILINGI GUTTER LEBAR 100mm, T : i PANEL KAPASITOR BANK
KEDALAMAN 200mm} Py, o9 INDOOR TRAFO 2000 KVA
i Eilah OIL IMMERSED
INDUSTRIAL WALL = = $ PxLxT: 2100 x 1400 x 1800mm
Rl o - BERAT: 4200kg (D yomnosm s sou srrewaton
4“Q
ZA_ PONDAS! TRAFO
ISOLASI RUANG GENSET _| ® P-+150mm DARI FINISH
RocKWoOL DENSITY 100 KG/M3 o e, LANTAI RUANGAN
mm L R
TANKI BBM ] L. LR Sy PANEL TM PLN
MINGGUAN GENSET : | © Lkl
10.000 LITER ® PONDAS! PANEL TM PLN
e | §oARRAS —— P+150mm DARI FINISH
NOUSTRIAL WALL Om | [ @ [zwm LANTAI RUANGAN
1200 CFM 8 E
g —— PIT KABEL
ot = SUND ATTENUATOR N O O g UK: 400mm KEDALAMAN: 500mm
Xl = X1 X1 mm i B HIEESESHT ”‘....-",Ew””,”., v = —l
GENSET 2 OPEN 1000 KVA PRIME X ? E J
PuLXT : 4800x2200x2600mm BERAT 7550 k¢ 10000 — S s - 40000
INCLUDE. TANKI HARIAN 1000 LITER INDUSTRIAL WAL BAK KONTROL KABEL
DI DALAM CASING GENSET LT A
e
GENSET 1 OPEN 1000 KVA PRIME ——
PxLXT :4800x2200x2600mm BERAT 7550 kg 'ND@HXG%TW@/&E 1000 CFM
INCLUDE TANKI HARIAN 1000 LITER ol T —
DI DALAM CASING GENSET il
INDUSTRIAL WALL - >
1200 CFM
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Denah Lokasi Power House Pada Siteplan Rumah Sakit

© : S
a [/ >
o s H‘ ,';;',' 3
7 AN
IR ) o\' e - ; s
e e = - [ \\\
B N O <
;-;\T\ ) 7 & \ _~—{LOKASI POWER HOUSE]* '

NYFGBY 4x185mm2

KABEL LISTRIK LEWATWJALUR 3
KABEL TRENCH —& & @
KEDALAMAN 30 1OOCm = AR a0t
\ ﬁ ,,
- | [ \T SDP GEDUNG D

RIS SEUPAOAN BANGUNAN 20 i ! AR —+
< ; ‘ |
NYFGBY 4x300mm2
-KABEL LISTRIK LEWAT JALUR
KABEL TRENCH |
RIS PELESARAN JALAN

KEDALAMAN = 80-100cm |

, ‘ P KABEL T (L|NCKUP PLN)
. | MENGCUNAKAN DOBLE FEEDER
| ‘ U | 7 boosle | | 5 ‘ ‘ \ ‘

N oaotaissas: Me: mEamzamamdEERS

JARINGAN DISTRIBUSI PLN
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Building Management System

12 BN




Building Management System (BMS) Untuk Menunjang Smart Hospital

Building Automation
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Building automation systems
to simplify facility operations

Smart Building Management
Smart Building Energy Systems

Security Management Systems
Monitoring Solutions




Diagram Skematik Building Management System (BMS)

Tablet and mobile phone remort control
(G /\/\/v

i
computing

Central control system

Control
equipment

Wireless route

T5 T8 tubes

Dimmable DALI rectifier

\J

KNX Motion & Constant 5inch Touch Universal Ordinary |
KNX IP Interface Light Sensor Panel Plus 6 Buttons Touch panel Thermostat Fan coil Actuator Interfaces, 4fold button panel
KNX/DALI Gateway
- .?T coecon Cosesd
“.n - f Sensor !:_E;‘; === L
b7 - equipment o-'ﬁ;:! .
‘. xaus |
e v WL I
C'Bl. | ‘ "’T“ | Door lock %
Air conditioning
appliances
Sidis - e 8 = s cxIXD
Control | e == 200000 00900000  So%eORY - = e = e )
module S LR e i EEEN EENEN R Teeee s 3
‘ e — 3 ERRRI ' ;
w o w T ey " » IR Emitter Air conditioning
Dimming Controller, Power Supply Dimming Actuator, Switch Actuator, 4A LED Dimming  Shutter Actuator, KNX/EIBRS232  KNX/EIB RS485
4fold, 0-10V 4fold 8fold Actuator 4fold Controller Bidirectional Converter

-_':_/——'-"n & o ‘_,. " £
Dimmable electronic rectifier ,l'i‘ h \%‘;{u‘ \‘ E %
i i

<yl a

)

\

Central air conditioning

| g e 7 Tube light \ . tdds
= — 42, anel Electric Projector
Lighting — Y ) P curtain
¢ QQ Dimmable LED N L “
panel light Projection screen / Conference System /

T5 T8 tubes Droplight Spotlight Floodlight projection frame
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Public Broadcasting

K-BUS Cat6 line powerline iR




JIRR Foto Dokumentasi




Foto Pemasangan Peralatan Distribusi Listrik
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Foto Pemasangan Peralatan Distribusi Listrik
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CONCLUSION

Dalam perancangan sistem kelistrikan rumah sakit, beberapa
nal penting yang harus diperhatikan, yakni : klasifikasi beban
istrik, perhitungan beban listrik, jatuh/drop tegangan kabel
distribusi, dan perhitungan arus hubung singkat.

Hal tersebut diperlukan agar keamanan dan keselamatan
listrik di rumah sakit terpenuhi.
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