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Ho internal separation - This form construction is rarely used.
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Form 2a
InCarming I B I
. Iaﬂﬂfg / FuElctritDnal
nits |
(]

]

Functional Units separated from bushars, but terminals MOT separated from
huzhars.

Form 2b

'Lr;..........-_... —_— rﬂ
Incarming
lzolation \ / . /
Device Funu:t_u:unal
nits

L] ]

Functional Units, and terminalz, separated from bushars, but nat from each other.
Type 1 - Separation by insulated coverings.
Type 2 - Separation by metallic, or non-metallic rigid barriers.

Form 3a

[

Incoming '
lsolapon \ Functional
Device Units

- 0

o
L

Functional Units separated from each other, terminals, and busbars, but
terminals NOT separated from bushars.

Form 4 - Type 1 and 2
|zolstion

| Device )> J / F”Bﬁt_ritznal
Ll lele

T T T

Functional Unitz separated from eath other, and buzbars, cables glanded
elzevwvhere, Terminals associated with Functional Units, 1o be located inthe same
compattnent as the Functional Unit.

Type 1 - Zeparation by insulated coverings.

Type 2 - Separation by metallic, or non-metallic rigid barriers.

Incaming
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Form 4 - Type 3

Incoming I T BB T
l=zolation \ /

Device

Functional
Unit=

Functional Units separated from each other, and bushars, cables glanded on
the Functional Unit compartment. Terminals associsted with Functional Units
to be located inthe same compartment sz the Functional Unit.

Separation by metallic, or non-metallic rigid barriers.

Form4 -Type 4,5, and 6

Incoming | l
lzalation )
Dievice Functional
I Unit=s
A 5, A

Functional Units separated from each ather, and busbars, cables glanded on

comtmon cabling together. Terminals associsted with Functional Units, to be

separated from those of other Functional Units, and located in separate

compartments.

Type 4 - Bushar separation by insulated coverings.

Type 5 - Bushar separation by metallic, or non-metallic: rigid barriers.
Terminal separation by insulated coverings.

Type 6 - Bushar separation by metallic, or non-metallic rigid barriers.
Terminal separation by metallic, or non-metallic, rigid barriers.

Form 4 - Type 7

E'—_—": ~ = _— ._]|
!Erﬁ_ing | : 1 ) -
-ISI:IIEITIDI'I\| / Functional
:Device _J: Unitz |
[ T T © 1T O |
— - - v - -

Functional Units separated from each ather, and busbars, cables glanded on
terminal compartment. Terminals associsted with Functional Units, to be
zeparated from thase of ather Functional Unitz, and located in separate
compattnents. Seperation by mettalic, or non-metallic rigid barriers.
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0.6/ 1(1.2) kV , multi-core Cables, with stranded Copper Conductors , PVC-
Insulation, PVC, sheathed

CX1-T102-UD4 1.5 m 121 154 30 25 25 18 164
CX1-T102-U06 25m 741 945 v 32 3 126 168
CX1-T102-U08 4 m 461 5.88 50 40 46 136 263
CX1-T10R-U09 € m 3.08 ER <) 63 52 60 148 s
CX1-T102-U10 10 m 183 233 a2 €9 78 189 458
CX1-TiR-U1 16 m 115 1.47 108 83 108 189 847
CX1-Timu12 25 m o727 0827 139 107 138 22 948
CXy-Tro2-U13 a8 m 0.524 0.669 166 134 166 245 1212
Three Core Cables

CX1-T103-U04 15m 121 154 26 2 22 122 181
CX1-T103-U08 25m 74 945 a5 20 a2 130 234
CX1-T103-L08 4 m 461 588 45 8 4 142 322
CX1-TI10300 6 m 3.08 i 57 45 50 156 393
CX1-T103-U10 0 m 183 23 75 60 68 1786 557
CX1-T103.UN 16 m 115 147 w7 75 ] 20.2 900
CX1.T103.U12 25 ™ orzy 0.927 128 102 120 238 1300
CX1-T103-U12 35 m 0524 0669 185 120 145 284 1700
Four Core Cables

CX1-T104.004 15m 121 154 26 23 2 13.0 218
CX1-T104-U08 25m 741 . 948 38 29 az 14.0 27
CX1-T104-U08 4 m 461 588 45 8 41 152 397
CX1-T104-U09 6 m 308 383 57 45 50 166 506
CX1-T104-U10 10 ™ 183 23 75 60 68 187 7
CX1-T104-UN 16 m 118 1.47 14 75 89 22 ars
CX1-T104U12 25 ovzy o0g27 128 102 120 283 1480
CX1-T104-U13 3% m 0.524 08689 185 120 145 280 2040
CX1-T104-U34 50 sm 0387 0.494 185 145 179 279 2180
CX1-T108.U15 70 sm 0268 0.343 220 180 225 e 3020
CX1-T104-U1¢ 95 sm 0153 0248 265 210 268 s 4070
CX1-T104-U17 120 sm 0.153 0157 08 245 310 .2 5140
CX1-T104-U18 150 sm 0924 0.180 k<13 275 352 438 8315
CX1-T104-U15 L 185 sm 0.0991 0.129 a7s 30 404 487 7860
CX1-T104.U20 7240 sm 00754 0.099 435 365 483 545 10190
CX1-7104-U030 300 sm 0060 0.081 490 405 562 600 12640
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Lod) Oldolgtl 3-12-2

100KA for 1) Jusi ¢umn SCC I G ¢ iyl 58 Bus Duct J) ggpuay Al 4il) lavalsall aal o
(A Claalgall (g 4y I Jsaadly  cOUISI Jaaty 43)lie lax dle Gad ey 1 SEC

Type ABD 1 : for Low Voltage Bus ducts up to 1000V
ABD 12 . for Medium Voltage Bus ducts up to 12kV

Current Rating : Up to 6300A

Applicable Standard . |[EC 60439-2 and IEC 62271-200

Short time current Rating  : Up to 100KA for 1 sec for ABD 1
Up to 40KA for 3 sec’s for ABD 12

Degree of Protection : Up to IP55
Construction . Air Insulated
Paint Colour / Shade : Light Grey to Shade RAL 7032

36,5 dgs oBUS DUCE 1 snas jsttews U 4-12-2
Uida aaie JS Jantiy alagf aain Ul OSSN 8 U s (xd ¢ 3)lhall G Can ¢ zronaa 12a
alladl 3)bal) da )y s bl g S &I 8 Jeeatil 138 o aain (K1 IEC ) cilial gl
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Up to 1000V
. Enclosure Dimension
Current Rating (Amp) Enclosure
Fig Conductors : (mm)
Material
IEC Kuwait A B
1600 1250 A (1no.) 160 x5 Steel 500 340
2000 1600 A (2nos.) 160 x 5 Steel 500 340
2500 2000 A (2nos.) 160 x 5 Steel 500 340
3200 2500 A (3nos.) 160 x5 Steel 500 340
4000 3200 A (4n0s.)200x5 Steel 800 400
5000 4000 A (2 nos.) 250 x 10 Aluminium 1000 500
6300 5000 A (3 nos.)250x 10 Aluminium 1000 500
Up to 12kV
Encl Di i
Current Rating (Amp) Ny nclosure Dimension
Fig Conductors ; (mm)
Material
IEC Kuwait A B
1600 1250 B (1no.) 100 x 10 Steel 800 450
2000 1600 B (2nos.) 100 x 10 Steel 800 450
2500 2000 B (3nos.) 100 x 10 Steel 800 450
3200 2500 B (3 nos.) 100 x 10 Steel 800 450
4000 3200 B (4 nos.) 100 x 10 Steel 800 450
)
C - . ke el e
L] ’ H | B % —_—— %
‘ (0 i | LRan et Shoe
L o R Y B
1 ; R " Y B p
t f
A
A
Fig: A Fig: B

(Typical Cross Sect. View of Bus duct up to 1000V)

(Typical Cross Sect. View of Bus duct up to 12kV)
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1-Pole 5 3-Poles : MCB : 15-2 3)5a
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TRIPPING CHARACTERISTICS (IEC 898-1995)

Time/Current Characteristic Curve for B,C, & D Types.
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SEER 1Ton 15Ton 2Ton 25Ton 3Ton 35Ton 4Ton 5 Ton
8 $ 270 $ 405 $ 540 § 675 $ 810 § 9645 § 1.080 § 1,350
9 $ 240 3 360 § 480 $ 600 § 720 $ 8B40 $§ 960 $ 1.200
10 $ 216 § 324 § 432 § 540 § 648 $ 756 § 864 $ 1,080
11 $ 195 § 295 $ 293 $ 491 § 6585 § 687 § 78 $ 982
12 $ 180 $ 270 § 260 $ 450 $ 540 $ 630 § 720 § 900
13 $ 166 $ 2490 $ 332 § 415 $ 498 $ 6582 $ 686 $ B3
14 $ 154 $ 231 § 309 § 386 § 463 § 6540 § 617 § 771
15 $§ 144 % 216 § 288 § 380 § 432 § 504 § 6576 § 720
16 $§ 135 € 203 § 270 § 338 § 405 § 473 § 6540 § 675
17 $ 127 & 191 § 254 § 318 § 381 § 445 § 508 $ 35
18 $ 120 $ 180 § 240 § 300 $ 360 $ 420 § 480 $ 600
19 $ 114 $ 171 § 227 § 284 § 341 § 398 § 455 § 668
20 $ 108 $ 162 § 216 § 270 $ 324 $ 378 § 432 § 540
21 $ 103 $ 154 § 206 § 257 $ 308 § 360 § 411 § 514
22 $§ 98 $ 147 $ 196 § 245 § 265 $ 344 § 393 § 491
23 $ 94 3 141 $ 188 § 236 § 282 $ 328 § 376 § 470
24 § 90 % 135 $§ 180 § 225 § 270 § 315 § 360 § 450
25 $ 85 % 130 § 173 § 216 § 25 % 2302 § 346 § 432
26 $§ 83 § 125 $ 166 § 208 $ 2490 § 281 § 332 § 415

Base on 9 cent a KW and 2000 cooling hours
A g Jlia

3 ton 10 SEER system (36,000BTUs x ((.09cents/1000Watts) x
2000hrs))/10SEER= $648 per year cooling cost.

Compare this to...

3 ton 20 SEER system (36,000BTUs x ((.09cents/1000Watts) x
2000hrs))/20SEER= $324 per year cooling cost.
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30 - 25 1/50/220 4.20 3.745 |3 36000
40 - 35 3/50/380 4.50 35 | 35 42000
50 - 40 3/50/380 5.00 4.5 4 48000
60 - 50 3/50/380 7.00 6.25 5 60000
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Before kvar rating of capacitor bank to install per kW of load, to improve cos ¢ (the power factor) or tan o,
compensation | to a given valua

tano  0.75 0.59 0.48 0.46 0.43 0.40 0.36 0.33 0.29 0.25 0.20 014 0.0
tany coso |coso 080 (086 [0.90 0.94 0.92 093 (094 0.95 09 (097 (098 (099 |1
2.20 0.40 1.557  [1.601 1.805 |1.832 |1.861 |1.805 |1.924 |1.950 |1.008 |2.037 [2.085 |2146 |2.288
2.22 0.41 1474 [1.625 |1.742 |1.769 |1.798 |[1.831 1.840 |1.886 |1.835 |1.973 (2021 |2082 |2.225
216 042 1413 [1.561 |16881 |[1.709 |1.738 |[1.971 1.800 |1.836 |1.874 |1.913 |[1961 |2.022 |2.164
2.10 0.43 1.356 [1.400 |1.624 |1651 |1.680 |1.713 |1742 |1778 [1.816 |1.855 |1.803 |1.984 |2.107
2.04 0.44 1.200 ([1.441 |1.558 |1.585 |1614 |1.847 |1677 |1712 [1.751 |1.700 |1.837 |1.800 |2.041
1.98 0.45 1.230 [1.384 1501 |1532 |1561 [1.582 |1.628 |1.6568 ([1.695 [1.737 |1.784 |1.846 [1.088
1.93 0.46 1479 [1.330 |1.446 |1.473 |1.502 [1.533 |1.567 |1600 (1836 [1.677 |1.736 |1.786 [1.020
1.88 047 1.130 (1278 |1.397 |1425 |1454 |1485 |1.510 |1532 |1588 (1620 |1677 |1.758 |[1.881
1.83 0.48 1076 |1.228 [1.343 |1.370 |1.400 ([1.430 |1.464 |1487 |1.534 |1.575 [1.623 |1.684 [1.B26
1.78 0.49 1.030 |1479 [1.207 [1.326 [1.365 |1.386 |1.420 [1.453 |1.480 |1.530 |1.678 [1.630 |1.782
1.73 0.50 0.982 |1.232 [1.248 (1276 |1.303 |1.337 [1.369 (1403 |1.441 |1.481 |1.529 [1.500 |1.732
1.60 0.51 0.936 |1.087 [1.202 (1230 |[1.257 |1.201 |1.323 [1.357 |1.395 |1.435 |1.483 (1544 |1.6B6
1.64 0.52 0.894 |1.043 |1.460 |1.188 [1.215 |1.249 [1.281 [1.315 |1.353 ([1.393 |1.441 [1.502 |1.644
1.60 0.53 0850 |1.000 (1116 [1.444 1471 1206 [1.237 [1.271 |1.309 |1.3490 |1.397 [1.458 |1.600
1.56 0.54 0809 |0.850 [1.075 (1103 [1.130 |1.164 |[1186 [1.230 |1.268 |1.308 |1.356 [1.417 |1.550
1.52 .55 0768 |0.818 [1.035 (1083 |[1.000 |1.124 |[11566 [1.190 |1.228 |1.268 |1.316 [1.377 |1.519
148 056 0.730 |0.879 |0.996 |1.024 |1.051 |1.085 [14417 |[1.451 |1.189 [1.220 |1.277 [1.338 |1.480
14 057 0.692 |0.841 |0.958 |0.986 |1.013 |1.047 [1.079 [1.443 |1.451 ([1.491 |1.239 ([1.300 |1.442
1.40 .58 0665 (0805 [0.921 (0949 (0976 |1.040 [1.042 [1.076 [1.114 |1.154 |1.202 [1.263 |1.405
1.37 0.50 0618 |0.768 [0.884 (0912 (0938 |0.8973 [1.005 (1.038 |1.077 |1.417 |1.185 [1.226 |1.388
1.33 0.60 0584 (0733 [0.840 (0B78 (0905 (0939 (0971 (1005 |1.043 |1.083 [1431 11982 |1.334
130 0.8 0.549 |0.699 |0.815 |0.843 |0B70 |0.904 |0.836 |0.970 |1.008 ([1.048 |1.086 ([1.157 |1.209
1.27 0.62 0515 |0.662 [0.781 |0.B0S |0.836 |0.870 [0.902 (0936 |0.974 |1.014 [1.062 |1.123 |1.265
123 0.63 0483 |0.633 |0.749 (0777 (0804 0838 |0.B870 [0.904 05942 |0.982 |1.030 [1.081 |1.233
1.20 0.64 0.450 0604|0716 (0744 (0771|0805 |0.837 [0.871  |0.909 0949 0.897 (1.058 |1.200
147 065 0410 |0.56% |0.685 |0.713 |0.740 |0.774 |0.806 [0.840 |0.878 (0.918 |0.0966 [1.007 |1.169
1.14  0.66 0.388 |0.538 |0.654 |0.682 |0.700 |0.743 |0.775 |0.800 |0.847 [0.887 |0.035 [0.006 |1.138
11 0.67 0.358 |0.608 |0.624 (0852 |0.679 |0.713 |0.745 [0.F79 |0.8B1F7 |0.857 |0.805 [0.966 |1.108
1.08 0.68 0.328 |0.478 |0595 (0623 |0.650 0684 (0716 [0.750 |0788 0828 0876 [0.937 |[1.079
1.05 0.69 0.208 0440 |0565 (0593 (0620 |0654 (0686 (0720 |0.758 0798 |0.840 [0.907 |1.040
.02 0.70 0.270 |0.420 |0.536 |0.564 |0.591 |0.625 |0.657 |0.691 |0.720 ([0.769 |0.841 [0.878 |1.020
0.99 0.71 0.242 10.392 |0508 (0536 (0563 |0.6O7 |0.629 [0.663 |0.704 |0.741 0783 [0.850 |0.992
0.96 0.72 0213 |0.364 |0.479 [0.507 (0534 |0.668 |0.600 [0.634 |0.672 |0.712 0754 [0.821 |0.063
0.94 0.73 0.186 |0.336 |0.452 |0.480 |0.507 |06 |05673 |[0.607 |0.645 (0685 (0727 (0794 |0.036
0.91 0.74 0.158 |0.3080 |0D.425 |0.453 (0480 |0.614 |0546 [0580 |0.618 |0.858 |0.V00 [0.767  |0.008
0.88 0.75 0.432 |0.82 0.308 |0426 |0.453 (0487 |0.519 |0553 |0.591 |0.631 |0.673 |0.740 |0.B82
0.B6 0.76 0.105 |0.255 |0.371 0399 |0426 |0.460 |D.492 |0.526 |0.564 [0.604 |0.652 [0.713 |0.855
0.83 0.77 0079 0220 |0.345 (0373 |0.400 |0.434 |0.466 (0500 |0.538 |0.578 |0.620 |0.687 |0.820
0.80 0.78 0.053 |0.202 |0.319 [0.347 |0.374 |0.408 |0.440 (0474 0512 0552 |0.5894 |0.661 |0.803
0.78 0.79 0.026 |0476 (0.292 |0.320 |0.347 |0.381 (0413 (0447 (0485 (0525 |0.B6T |0.634 |0.778
0.75 0.80 0.150 |0.266 |0.204 |0.321 ([0.355 |0.387 |0.421 04509 |0.499 ([0.541 |0.608 [0.750
0.72 0.81 0.124 |0.240 |0.268 |0.205 ([0.320 |0.361 |D.305 |0.433 |0.473 [0.515 |0.682  [0.724
0.70 0.82 0.088 |0.214 |0.242 [0.268 |0.303 |0.335 |0.360 (0407 0447 |0.480 [0.556 (0688
0.67 0.83 0.072 |D188 |0.216 (0243 0277 |0.309 |0.343 |0.381 0421 |0.463 [0.530 |0.672
065 0.84 0.046 |0162 (0180 |0.217 D251 |0.283 |0.317 |0.355 |0.395 |0.437 [0.504 |0.645
062  0.85 0.020 (0436 |0.164 |D.191 0225 |0.257 |0.201 0320 ([0.360 |0.417 0478 |0.620
0.59 0.86 0108 |0.140 |0467 (0188 0230 |0.264 0301 [0.343 |0.380 [0.450 |0.583
0.57 0.87 0.083 |0.114 |0441  [AF2  |0.204 [0.238  |0.2F5  [0.317  |0.384  [0.424  |0.BET
0.54 0.88 0.054 |0.085 |0.112 (0143 (0475 |0.200 D246 (0288 |0.335 [0.305 0538
0.51 0.89 0.028 |0.058 |0.0B6 D147 (0148 |0.183 [0.230 0262 |0.309 0369 0512
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Voltage drop for multi core L.V cables
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Jlanl 285 1308 ¢ Sy Lo S 50 Mim Jlaad) L5 (Y Gyegan) Aall iyl Bus Bar 1) e od;
Calia @ 8 Llee 1 yeadl) L S ASEILS ¢ BB I (e anl g AT Ak G vie el a8l

ol ol o aaa il ey 30

Al peaie JKIM ) dad Canas 1 4Bl §gladl)
M1 = M_source= 500 MVA.

M2 = M_transformer = 1/0.05 = 20 MVA.

(KV)  0.38
X,.(£2)  0.014x0.350

M3=M _cable= = 29.5MVA

16-4 IS 8 LS ¢ Jlaall pmge Jing A3l jiae (e lods AN RS 350 a5

MA=500 M3=19.2 L
(O O
M2=20 —

V

MVAsc
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Sl 1S ) LS agd (S G g e agaien) BSA) M ) dad cavat ;AN ghadl)
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Meq = 11.64
e Gan Al Mgg lgads  Meg o SN

(DA Aule) OB 1 wie uaill s s s Aaulyl) 54kl

MVA,.  11.46

Iy = - —17.4 kA
" J3 kv, 3038

.20 kA & dagll oLldl SCC 1 des Jils 5 (e

EOLK 10 DA e Al oda (Y ¢ LK e et 6 I BB Al e sl Gugan f JaaY
GRSl Jaatil Al las Bpiia el s ¢ 1.7 KA L 40 jaaw agie QS JS8 UL ¢ g)lsl) e
il LAl (240 mMM?) ojlial W 3

O all) g gia clua -1
S Ay (e i pase (B il (i o aond el LAl LIS Jead s of )l 13)
Mo Jaal) Jsaall amy (AN 5V 3 paill 06< o cVLaaY) Tauld o5 e ((4iled die Guly)
500 ) pes dials e pall Juala (g5l LI Pla joaill LS mrayy (Lol JoSH A8 5lae
(Ll LS (g5l58 agilS aryiind) Jymally Lalad) 20 MVA iy ¢ jaadl Lalall MVA

50020

« =19.23MVA
520

Say 5 ¢ Lt Short 3 4y 3 B DA yein Jr <L pdall DAy o) Al 038 o L JaaY
¢ 14-4 Jsin DA e L) Ll 1aa Jeail (240 mM?) o)) o3 (o3 QoI Jesd (s2a L85 ()
114 ol DA e

O Gy ¢ Al Caai 3ad 39 KA s Jesdy of oS 240 mm? S0 o 2 14-4 Jsaall e
LAY 138 JASH la) 28 5 ey ¢ 19.23 KA s pdsie yuad il

5n dgid) sl s Jastl daiie i o anid 114 Aolaall Ligla ) Ll o




a(mm?) =9t I =9x+/0.5x19.23 =122 mm?

138 cuyslad LS o S5 138 s ¢ (240 MM?) ojlial 5 o3 QS adaia (e J81 2SI sa
c gl sy
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ealls . ASalial) Jlaa¥) o A5aY) Jlaall) (re deall 138 S ¢l 22n Jea Lda] diaiaddll
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+3 B 100A TP ISOL
S WAYS TP 40A 300 mA 4P B4
oBs (10 15)A 5P NCH
R WIRE SUE LOAD-W
PH | MCS RATE DESCRWPTION
ND mm2 | Amp “ Y [}
K 1810 L1423 23xA0  65W 1380 =
: ¥ DO _ A2e440  1TX80  esW 10004 |
8 2518 LATANE N0 SEW 140
K 1510 LOTA88  IXI00  15W ] o) i
3 4 00 LOBLTE+EXT  TX100 45W *o0
B 10A SPARE o0
A0A 30 mA AP EA
15A 52 WCH
B 4.1% P a1 400 =i
b} Y DO i aa IR AL .00
8 ) PP OO0 400
= s 51 P13 IX500  VACC CLEANER S0
. | 00 P14P15 X100 20
a ans PSS AX100 400
Bl 2418 204 DP SW AH U1 Qa2
. ¥ DO J0A 00 SW AMLD 0
a 1 5A SPARE X0
@ 00 DO 00C —
Y DO Do 000
3 DO DO 000
TCLW 8024 2912 | 82 | w0
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08-2 100A TP 1SOL
& WAYS TP 40A 300 mA 4P E/L
088 (10.15)A SP MCB
WIRE SIZE LOAD-W
PH | MOB RATE DESCRIPTION
mma ; Amp R ¥ B
R 2515 L1427 26XB0+100  8sW 1660
Y oo L28-L57+EX1__ 30XB0+100  GSW 1900
a8 | 1510 LSA-LT0MEX2  13XB0+100  66W 830
A 0o LTI-LITSEXS  8X100_ 4SW 800
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8 Do L109-L12¢  16X80  8SW 50
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Y DO Do 000
8 po Do 000
A0A 30 mA &P X
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R 4Ns P1-P4  3IXIN0+500  KIT 800
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X po P18-P21  4X100 400
8 DO P22-925  ax100 400
R i5A SPARE 000
¥ 0o oo} 000
8 Do DO 000
" Do Do 000
¥ 0o 0o 000
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TCLW 11520 4380 | 3800 | 3es0
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S WAYS TP 40A 300 mA &P EA
cs8 104 SP MCE8
CR WIRE SZE OAD-W
PH |MCE RATE DESCTRIPTION
NO mm2 / Amp B ¥ 8
R | 150 L1426 J4X80  8SW 1440
R oo L25439+EX1  15X60+100  BSW 1000
8 DO LAGLB0+EXD 21504100 45W 1360
8 | pis0 LB1467  2X100  1SW 200
z |y DO LEILBIEXS  21X50-100 4SW 1360
8 D0 LBA-L103+EXA.5 13MB0+4X100 8SW TAAD
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B 4ns P1Pd_ 4X100 “0C
- 2l I Do PSPE  4x100 400
B DO PS-P12  axX100 400
R 415 PI3P14  100+500 XIT S0
4Ly 0o PISPIT  IX100 300
8 DO PI18P21  axw0 400
R 154 SPARE 000
5 Y DO (2,2} 000
B8 DO 0o 200
s 0o oo 000
6 Y DO Do 000
B8 DG DO O
TCLW 3240 2540 | 3050 | 3640
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<-4 10A 8P MCB
CR WIRE SIZE LOAD
P [MCB RATE DESCRIPTION
NO mm2 ! Amp R Y B
" 1.510 LIA20+EXY 20080+100 4SW 1300
! Y 00 L29439 16¢80  38W 1140
8 DO LAGLSB-EXQ-3  17X80«4X100 68W 1420
L 104 SPARE 000
: Y 1510 LS6LE2 4&X100 3ISW 400
8 DO L63-L54 ZX100 I1SW 20C
404 30 mA 4P EAL
15A 5P MCB
J0A TP NCS
- 4ns PrPe  4x100 400
3 Y 00 PSP 4ax100 400
8 00 PP11 X100 300
R 154 SPARE 000
4 Y 2515 PI2913 100500 Wt 00
) 152 SPARE 006
a Do DO 000
5 Y DO DO 000
] DO 00 20C
8 “OE
[ Y A DBCWH 3300 | 3200 | 3500
- ™
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o3 )35 50 sl zde ol o Al T s A pbld) Aad Ajee Jslaall o aladiuly dliSays
Jlaa) Y Laalll o3n Juags 8 pasioad) Gl G5l djaas J o ) adaie Ay ¢ ol Al
&l LKA LS Color Code b &5 Jsliadl e g 3—phases ) e de)sa

axkaie LeSlu 5 ¢ DB—4 dalll (e 5335 ¢ 60 W Lgiyai 3 j5all 3 120 daallls i) Qo e
eal @l ¢y5ls ¢« T0A ohalilly 1.5 mm
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Dl dpana 12— LpeSl Eilagansilly GLSH & gl

56 Gl Jlealy als I Jaall

pr— [ v— .F
SR A/C MODEL come JconD [Evae | ToT | AREA LOCATION
NO COOLEX o §w aw f ww
1 |NGE0SOA2/INGC 080AZ| 1 | 5381 | 0432 | 0932 | 6745 | 25000 BASEMENT
2 |[NGEOSOAZ/NGC 060 AZ! 1 | 5381 | 0432 | 0932 | 8748
3 PNG 078 A2 1| 69 | 048 | 12 | 856 | 28100 GROUDFL
‘ PNG 076 A2 t | 89 [ 048 | 12 | 8s8
. PNG 078 A2 11 89 |oss | 12 | 8 | 21500 FRSTR
6 PNG 076 A2 11 89 |04 | 12 | 8%
7 PNG 000 42 1 | 8578 | 0684 | 1855 | 8098 | 14000 SECOND FL
TOTAL LKW | 56 825 | 926 00 1
W/ ma 61 37
DB -A/C1 1004 TP 1SOL |
2NOSI0A TP MCS .
2RO QAN A
ITEM R Y B TCL
AIC4 2850 2850 2860 8560
AICS 3035 3030 3030 s0s |
TCL 5885 5880 5850 17655 |
Lala)) claadl Jlaal ala LAl Jsaall
DB-CWH 30 A TP S0L
Z WAYS TP 15 A 5P MCB
s88 204 TP MCB
cR WIRE SIZE LOAD:W-
P |mca rate DESCRIPTION
NG mm2 / Amp] R | v | =
gl ax
1ly 204 CENTRAL WATER HEATER 1 3000 | 3000 | seeo
8 7P
R| z2ss WATER FILTER 200
2 |y 0o CIRC BUND 200
8 0o WATER PUMP o0
TCL. -W- 9900 3200 | 200 | sse0
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ALY G b clagd al Loal el Cum ¢ AL Dl clagll 535 U o dnaganll Aallg
bl calaaally CaySill Jleal

MSB. 1

ITEM R Y B T.CL

DB 2812 2752 2380 8024

DB-2 43%0 3600 80 11520

D83 2640 3060 3640 340

DB 4 4500 5740 5420 15060
DB-ACI1IANC4 §) 5710 5700 5710 17120
DB-ACZACSE 7 56885 5880 5890 17655
ACY-3 8728 8728 6730 20188
TCL (W) 33138 33460 33410 100005
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(@X25+1) MM2CU/RPVC CABLE IN 20MM O PVC COND
2X4+25 MM2CU/PYC CABLE IN 20MM Q PVC COND
(2X6+25 MM2CU/PVC CABLE IN 25MM Q PVC COND.
RXI0+68) MM2CU/PVC CABLE IN 30MM G PVC COND.
2X18+68) MM2CU/PVYC CABLE IN 38MM Q PVC COND
(2 X25+18) MM2 CU / PVC CABLE IN 38MM Q PVYC COND
4X25+1) MM2CU /PVC CABLE IN 20MM Q PVC COND
(4 X4+25) MM2CU/PVC CABLE IN 25MM Q PVC COND
A XB+25) MM2CU/PVO CABLE IN
(4X10+6) MM2CU/PVC CABLE IN
(4X16+8) MM2CU/PVC CABLE IN
(4 X 25 +16) MM2 CU / PYC CABLE IN
(4 X 35 +16) MM2 CU / PVC CABLE IN
(4 X 50 +16) MM2 CU / PVC CABLE IN 50MM Q PVC COND. (WIO BENL)
dCX 6 MM2CU/XLPE /SWA / PYC CABLE IN 4" UPVC CONDI
4C X 10 MM2 CU / XLPE / SWA / PVC CABLE IN 4" UPVC COND.
4C X 18 MM2 CU / XLPE / SWA / PVC CABLE IN 47 UPVC COND

MM2 CU 1 XLPE / SWA ! PVC CABLE IN 4° UPVC COND

4C X35 MM2 CU/ XLPE 7 SWA | PYC CABLE IN 4" UPVC COND,
4C X 50 MM2 CU / XLPE / SWA { PVC CABLE IN 4* UPVC COND.
4C X 70 MM2 CU / XLPE / SWA / PYC CABLE IN 4 UPVC COND.
AC X 95 MM2 CU / XLPE { SWA / PVC CABLE IN 4" UPVC COND

4AC X 120 MM2 CU / XLPE 1 SWA / PVC CABLE IN 4" UPVC COND
4Cx1SOMM2C:UIXLPEISWAIPVCCA8LEIN4'UWCCOND
ACX1&5MM2CUIXLPEISWAIPVCCABLE!N4'UPVCCOND

6 MM2 WIRE RING EARTH

16 MM2 WIRE RING EARTH

§§§§§

CEEEE R SRR R S T T S e
5
>
o

* ALWH'SAT ATTIC ARE PROVIDE WITH 204 DP SW

ALL A/IC'S AT ATTIC OR ROOF ARE PROVIDE WITH MAIN ISOLATOR A%
CONNECTED TO RING EARTH.

ACH BC ARESOKAATLTP

MCCBS BC ARE2KAATMSS

MCE'S BC ARE BKAATDSH

ELCH WITHSTAND 6 KA

ALL MOTORS UP TO 15 HP ARE PROVIDE WITH DO L STARTER

ALL MOTORS ABOVE 15 HP ARE PROVIDE WITH DELTA-STAR STARTEH
ALL ISOLATORS ARE N LOAD TYPE

ALL ELECTRICAL METERS ARE FIXED IN ELECTRICAL ROOM

ALL MCCE'S ARE PROVIDE WITH PAD LOCK AT COMMERCLAL HLIL i
ALL SPOT LIGHT HOLDERS MAX CAP ARE 60 W

ALL CIRCUITS OF 2.5 mm2 AND 204 MCB ARE RUN IN SEFERATE HBT
ALL FUSES AREHRC.

ALL SOCKETS OF DIFFERANT PHASES ARE MIN. 2 METERS APART

ALL M/C ARE NEAR TO POWER SUPPLY.

IN FLOURESCENT LIGHT GEAR LOSS ARE INCLUDED

ALL POWER SUPPLY ARE NEAR TO MACHINES OR A 1T UNITS

e Sl O U0 b 0.0 50N

clilaall 5 sl 1) Jpal daalis o L ¢ 4] ans 2 Sl inall lmy yiny o Lo JS5
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Pt aws Aagd Y casend) CB I jlials esendl JASH alade jlial vie oY) AIKEA L 5aasag
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Jlea¥) ¢ sana (e Lisma dasi (g5buns 5l « Total Connected Load Jleal¥) US ¢ senae )5S L)
£33 o NS il 8 deddiisal)l Clialsal) £ s Conn Lpall p2a Calinty sl 84Sl
Gaslll e 313l JlaY)

NEC U Wb owowad] Josdl 1-3-5
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CanillS Jlaa¥l Ay Wl ¢ ((asly e Jif (45%, ) Demand Factor, DF (alla Jales Led Cosay
g ¢ eV b bl Jalas 220 aay Alally zjlaally 5UY) Jleal dene e 858l gantd gladls

2 1-5 Jeaall WS

NEC JI & dacganll dalll Jleal Gloa 2ol s 1-5 Joaa

[

- ALy Lalall zlaally )Y Jleal g gane caas
sl ALl Jlea¥ g game 0 3000VA U (DF) allall Jalao da yiias .2
. (DF=1) znuca 22l
A e 1= a8y 55kl 8 Aysundll Jlea¥l gsens go 3000VA 1) 23k axy .3
- 0.35 g5l And) JaN DF
Ul ) 5yl il laye s Dryer Caisaly calililly Canilly dyeSl )8V .4
o Lo (Al dhai Jils ¢ (DF = 1) W ol Jlie) e dabad) s5hall (1
ol Jaally
ssbaal) e il asenail)l Jeall e o liy asenll CB s JU lasl 2y .5
S ae gl o day)l
1 — Find : load
2 — Choose Igg > 1.25 lioad

3 - Choose lcape > Ics
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b Al e JBal Jia (e $peSl QLAY ¢ ASaY) Al Culiil W)l 5 sl o3 of eaals
- DU sl padl Ll Ap5lad) gAY s ¢ Ll

b adie Guigall e o g o e DL IS b Ll aad Y Le ol (8 dddae sl a3 (68
Demand) « DF  callall Jalea (i) ) 2ling 88 — Jliad) Joss Ao — Lo ¢ 3133l Jleal) dagla
el SV L lialsall s2a 8 53)s]) Aaill (e Yy massa dals 55l LY Jleal Sl ( Factor
e casaail) Jasll Jo o ey V' A0 ! e o (S A5

Total Connected Load v b eseast ozl 2-3-5

U pgaall — Aadal Jleal) 3 A€l 30 Al 8 aveal) S5y Lilend ¢ Al SSY) oa daylall o3
ruas Ll ey 124y . Total Connected  Load I (aSyall Jeal) Clua e ol — LU,
e el Gnliad) CB Il QLS s o8 ¢ Aaglll e Wil i Al Jleaa) 481S1 gl & gl
8 ¢ Al =LY 8 danlal) cilalisdl cld Aadis pall Gal Gl e ey LK) Jesl) 1a A
43S 53¢aY) 2axil salaidl e Total Connected Load 1 e ¢l apersill meiaps 4lall 528
. daslsl) daally

O e (Kar Y JBall s b ¢ Ly 5l ddpplall o3a vie 3laially Jiall Jans of cang JIsa¥) IS
DL o gy Gy ¢ gl G 8 Dy o S0 Y Legd ¢ Al Jleal ae il Jlaa pans
Laa S

Ioludly ds 9 20368 dog) Juo 5 3-3-5

Lagledl o3a ey . 28N dalie oa Sl Aaliall samsl) dagled) ()55 g piia 5V A5V Ayl B
Gl Jaadll 8 Liahn G ) Jlea) laa 2oy BlaiaVh sl dag) apana GliSy saga gl
:(NEC 3 d 525l 218,50 Tada ):lgaailas

(3585al) claalll plazind are s 3 30 W/m® ) ais) 1SW/m? ) s 5,0y) Jleal
- 3000VA 5 Ylaa) [ dalall zlaall Jlaal

. 1500VA i) Lelaa Alul)

. 8000VA 235 ) (ceSU (il

5000VA 225 o) Dryer gudldl Caine

e e U< s 65-60 ) 7 by sl

- F F &+ F

L Ja) b LS AaAN 5 i) Jaad) apans Sl ilogladll 538 e ol
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s pana 3= el ilaansilly S S anyal

: 1-5 JGa

tir i 200 Lgiakae 4 dBAD gl Jaal) quual
NEC ) 4y by .1
TCL ) &y .2

: Jad)

NEC 1) 48y Jad) Yol

siel) S i) e NEC ) iyl Gy Jlaa¥l gsane 8 L) Ll dgpuail) Jlaal) e Uy
¢ (dastll 1= 35080 Jalae

3000W =200 x 15 = Huy Jwal -1
3000VA = il sl Jal -2

1500VA = Azl -3

12000 W =60 x 200 = sl -4
8000 VA = ol ol -5

S5S000VA = (aine -6

5000W = I -7

Alslly Aaladl z5laalls )Y Jea olosa 1 Y]
(3000+3000 + 1500) =7500 VA
: ol Jeall 1lgls
3000 x 1 + (7500 - 3000) x 0.35 + 12000 + 8000 +5000 = 29575 VA

dasll Gatesend) CB Jly I jliain adde oLy Al — 438l s3] (gl aveaill Jualls UL,
29575 VA (sl ~ g Lalall Zejdll a5l

o ((isill) Jaih Lagia 1S¥) JAay af (pag ¢ daly cuby b Laa Sloany ¥ Ciilly s1aal) of aaY
. clilual)

((TCL ) Sl cuSyal Jaad) 48y shay (g paiil] Jaald) Llh
2880l 33 sasall Jlaall) DS £ gann (g5l 2830 Joa o8 Allal) 028

3000 + 3000 + 1500 + 12000 + 5000 + 8000 = 32500 VA
LOfphl G LS Gl @il of sy
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Al U yall b 0 p ) g gl puni 4-5
sy A s asenaill (o dediie dlaje 8 Wl ol ¢ dashae Cjla Jleaa¥) o (i JU) 138 &
ey €8 (g ¢ ALIS aranaill jaalie JeSiuin Ll 25 e ¢ Galal) JU 8 LS 4yl JleaY)

- el Jeall Qlaa

2- 5 Jta

A Jlaa¥ Ly Aia ARA 1) 55 dag! paa
9000VA 3,0y
3000VA Lala) zlaall
3000VA Al
1500VA 1-ola
3500VA 2-ola
12000VA (3-phase) (%
2200 VA (303 Leie JS) cans 3
tdadl

Liled () sSoms pranailld 25 (g aslae LelS jlia Jlaa) (458 8 ladl JUal e Caling JUl) 1aa
CB ) JLiialy (asenll JSH alaia jLiial () ALYl — G Ll Liad iy 1aay L1 Gl
Single sl halais o)l zliais Ay ¢ ADEN 4ag¥) e JlaaBl el ayysill A4S — o sanl

Nyl saa e dea IS5 &alal) el jilgall apanal 22y aally S 41S 1345 .Line Diagram, SLD

(Al ilgal) apaai 1Y) 35kl
2-5 Jsaall 4 Alaie e il jilsall Gl R3S
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2-5 Jball 8 de il sl : 2-5 Jpa

Jasll S| Silsall aae J w1251 | CB Cable
da i) (1) s
il Cable
Rating
By 9000/220 8 (L1 :L8) 5A 6.25A | 10 2*2 mm? 25
=41A
aladl myladdl  3000/220 2 (P1:P2) 7 9 16 2*3 mm? 32
=14A
Uls 3000/220 1 (P3) 14 18 25 2*4 mm? 40
=14A
Q8 12000/3*220 1 (P4) 18 22 32 4*6 mm? 52
=18A
1-olan 1500/220 1 (P5) 7 9 16 2*3 mm? 32
=T7A
2- i 3500/220 1 (P6) 16 20 25 2*6 mm? 52
=16A
CapSs 2200/(220) 3 (Al :A3) 10 25 32 2*6 mm? 52
=10A (2-5x1.)

dad ad A CB 11 laa) iy ol asls Sie bl i Aalal ladl 5 alall CB ) liia) aie Jaal
o) 8 JE i o) Dpuliad) Aai@ll o oY1 Al <oy Jy ¢ Apsllaall Aalll (ge 3yl e
A LS LS dly ¢ (9A (e hai el dad Coslladll oS G ¢ 10A (e Y 16A 5l dalal)
55l Jsas ¢ (CB sl Sl 6o Copunall (go el Zauld dad ol Lia) Cang 4l Aalall 2 il
G L sill oda 8 Lar ¢ Aysunall ardl) (e Ay Ayl dadl cuslK 1Y el dad ) dagll o3a
Loy Jlaal¥) mmy o (i 135 ¢ (Dliie By peS AiSa) Bysam lSjan o Jaiis of oSy ) Jlea)
A8l CB ) i salyy sy 3 (a5 Starting Current | &
02X 2.5 MM? ahidl 4t Yay aatiy 2 X 3 pdaiall 223 Y Layy cBLSN S ph (a3

lih qatb Jale L quuny 31 Jlaalll) Allully 7 lally 50 S Janll Gl 500 35kaal)

:NEC

Total = 9000 + 3000 + 3000 =15000 VA =
NEC &5, aaaill Jaal) Glea : QA 5 gladl)
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+35% (15000 - 3000) + 12000 + 1500 + 3500 + Design load = 3000 x 1 ®
2200 x 3 = 30800 VA

s 3)lsd) Jlaal) US g senn 5a5) 38600 VA (55l TCL ) Aigylay capanaill Jusal) of LaaY
SV Ll Al oda e (e Jul e 4 e (penin DaS ey Y 28 il G Gyl 5 (Al L)
- NEC Iyl Qlaall 513 el JSI) Jeal) 8 € g llia sSad u aaall G

Jlaadll ¢ sial) ai sl Aaglpl) 3kl
055 ¢ g peally ) Al HLal) ad )6 Cuny DN Phases ) e dae il jilall ayysi el
35 sl 8 LS (Rpslaiie 0585 o )l ZDEN chlal) (56 o agall i Ayl jilsall aac

tCmagand) LKl CB ) jLda) ¢ dwaldd) 5ghdl)
oty Al 3-Phases J) & s u.\:-\ dad s WL CBJ day wsaad) Jalsl) éﬁ.ﬁ LAl Al
c62A solud Ua g ¢ ladl Jgand)
|l =1.25x62=77.5A =CB =100A =
s il BN 56 BB Jiadl) 8 3-2 Joaad) s

lcabie= 4 X 35 mm* W

2-5 Jd) Jleal o5l agisill : 3-5 Jsaa

Load Phase-A Phase-B Phase-C

)L L1-L3 L4-L6 L7-L8
15A 15A 10A

alall el P1=8A P2=8A

Ule P3=14A

QR P4=18A P4=18A P4=18A

1-olaa P5 =7A

2- ol P6 =16A

e s Al=10A A2 =10A A3 =10A

Total current per phase 58A 57A 62A

i LAl Jiphase e dlaall Gary Ji oS LD aa V) o ol aae dgas Al 8 asl S
. 3-phases J| (4l ad ) Jeas
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1-5 J<) 3 LS SLD Aagll) Jabia sayy : Ludlual) 3ghail)

4x35 mm

100A

25A 25A 16A 16A
2x4 mm ?ﬁ 2x6 mm jj 2x2.5 mm é}; 2x2.5 mm

e 2-0la 1-0ls Aale 7z olae

. 2-5 Jbal & @i SLD 3 -5 <4

J\ 32A
% 2x6mm

[SB)

32A . 10A
;E 2x1.5 mm
S 54)

3-5 Jha
). 4-5 JJN\UALASJLAATZ&JAMUJ; MWMW&\M\ Glua Giglhaal)
. s Aasll agasd) CB g Jylsl) Liagf

tdadl

O A g By gamy e hgas Adipe slhrall Jlaall Jiai 4-5 Jeaall 4 17-Caall s 3)830 JlaaY)
Jlaall dad (oayds feay Al Jal cilghad i 17-Caall aay Casiall Lal ¢ 4D phase |
) 3 ) ST e el (asasll CB )y QSH aracail phase Il S des gaend ) ¢ Lbalia]
A4-5 Jsaall 8 LS i Jsaall Jahy sl 03a pen a9 43D
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oeldd) Jiaall
3-5 Jhdl clleay Jlaal : 4-5 Jsaa
dagll aud s 8,
el
Gl Jasll A :ddall aes
415/240 V
Ph-C Ph-B Ph-A Jaall
1100 3, 1
1100 5 2
1100 3t 3
1100 5 4
1100 5 5
1100 3t 6
1100 5 7
1100 3¢ 8
1760 Lle z)lae 9
1760 Lle z)lae 10
1540 -l 11
3520 2- olaa 12
3080 Ale 13
3960 3960 3960 OB 14
2200 i 15
2200 i 16
2200 s 17
w
1200 JPALN 19
1200 PALN 20
Lid ¢ 1 21
Lid ¢ 1 22
13740 14400 14400 Total Phase power
(T-C.L)42540 Total connected load
14400/220 = 65.5A Max— Current per phase
82 A 1.25 1,
CB = 100A ensexll Q5 CBUI
Cable : 4 x 35 mm?
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Dhin pane 3~ Gyl Cilaanailly LS i anyal

4-5 Jla

Al 1900 b ilaal) aaf B BU) Jlaa¥ b g5 Ansl [pas ladsad Gt 5-5 Jsaad b

G ol dagl: 5-5 s

PAELBOMRD SCHEDWLE - LLBC2)

/220 VOL

fl
SUMMARY A C i
L3
CEPTACLE u‘ 400
MECH (HTG) 5| &
CH.MTR}
23| 23| 23[400
WATER HTR. : G
!
4] 48] 39400
KA =:=

Eﬂ)
2400
1200

00

400

-

8 8 &8 ¢ B

% 6 TS, 3 PHASE 4W s T % DESCRETION
300 AP, 3 POLE 500
o A e -
: LI
%l‘;s:z % E: %_ ﬁ
T (%3]
: 1600 B
S0 H2 PANELBOARD 4500 3
% 3
400 -
400 %
(05 PEOLLBLZZ |
PROVICE GEQITYPE
EREAKER WHERE

o

: dall

¢ araaaill Gillee dralye 8 5adally Jeaadl 130 3 Lsadll 538l Cilagleall aan 5-5 Joaall & LaY
GlaSs ¢ dasll algan gl i)l JilSlls ¢ oudyl) alaldll 5 due il ol e dluads Cilsles clligh
Skl AV Gleglea) e aaelly ¢ W \Sas ¢ daslll Cudii 4yl
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pygll Gldgl g Jilaill pis JSbiw 5-5

Slsadly LA aa Y1 Ao QLY a8 bl Jlaal) a5 dsaal o Lils a8t @lia o malsl) (ga
Lol dag¥) aal o Jaad) oS of Gang I3l JAT e ¢ el o e dall 138 Llaal o) Chasy 13ba
tleaal e DS Bac adde (g 1 Caas 13) S AY) Gugasl) Ge S ]

B3 Phases 1 ssge om 133l pus &g 1-5-5
i Vo [V A s ) a2e jadyg
V; : Positive Sequence Voltage

V, : Negative Sequence Voltage

ViV, +aV, +a’V, (5-1)
Vy_Va+a*Vp+aV, (5-2)

3 LS (Vo Vg,V ) 4D Phases ) asea and AV Gl A8La) 2l (e dad JS 0f asleas
i @y LS ikl baagia e ardll o el LS a5 gy ¢ 2-55 ¢ 15 oalladll
LYl aal sa (Negative Sequence Voltage ) V, iad ¢ liyly . <l & Unbalance
ausi O pre Ala (3 ) lillae jelai Y s (oanlall (ssiall (358 480l Clanal) digand pully)
JleaYl

Jood) & Ukl dads wae syl 2-5-5

Lol ABilie oyl cuilS 1) jia Lplas (glasy Jalaill oy 3Ll DN )il gsama of pslaall (e

adl (i 13y (Ol 275 JSA 8 LS ica (sl Lo ((oad) goaadll Guly) (ALY g saadll (Y

13 Wl s ggld Jaladl) 4dai agad o5 (e Neutral ) i le Voltage Drop (sf aas ¥

Whd By S JLa spe o8y of sl (e 1268 AN ang¥) G 5aS IS8 Ll ad cdlial
e el Gy il ¢ kall e Voltage drop Luwa (ome 2-5 JSGl 4 L) Neutral

LJalaall dldais




232

s pana 3= el ilaansilly S S anyal

e 5 Jaend

LBl ey Jiladl apsll il 8 dalaill sz 2-5 O

¢ Al dadll (ro J3 Neutral 11 o5 2D Phases I g ol (o agall (38 g ¢ L) 12a

(P=VxIlgl Sx) Ll ied g lin) 8 iy gall & (@liasy) g

e Mia Ll aiy GlS) Jape ¢ Lyl 4 ay3all (alall CB Il 4y ey o) g lay¥) 138 (of ddaadle ae
Ledlials 33eal) J3h (b oS5 ) Alisha sadd Allad) oda Jhaiad (s3% o (S & s (4A ) 3A

. Constant Power Devices Ll da jaall &l dals ¢

Power L0SS 1 deud glasyl 3-5-5
a5l 0.1 ssls Phase  J<I Sl daglin of pasiss ¢ el 100 sk Phase S s of Ly
s )8 (8 2R (] iny 13gd ¢

31 xR=3x(100)>x 0.1 = 3000 W

Phase-A 3 Luwea <jla ( 100A+100A+100A) DA aag¥) chls JS of lumyd oz oY)
sl 8ya8ll & adal) sl Mniad (Jildie ye Jpes) Lot
2x Px R=2x(300)>x 0.1 =18000 W

JSys « Phase—A i (alall duasall 3 e ddlall oda 3 lall oY ¢ 20 adall Uy Ll JaaY)
o ¢ anlsiall Jlaaly) s 8 LS hina 55k ¥ o)l el A1) Jalaill o Jumge DA e 33000
Ala d5paall 8 amil) of Jaa¥ (2 o Wiy a3 ey « Phase JI s gus) 300A sl sl

CJiliall Jreatl) s a skl 45 lie Culpe A Cae Lot Al5ia sl Jlaal)

3031 e 878 us 90V Joge Bli>] 4-5-5
. ADU Phases J1 ¢ gyud Gying & (a5 ¢ Adladl bl Jasd e aaas ye 4
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5-5 Jha
sil) Jlaad 2305 o685 due b aysi dagd 8 Adledl) Lo pdl) i) il (g geail) el Clua Giglladl)
335 ) Ao ganl) B3IAN L) (goaail) Al Glos 1385 ¢ Y1 Jlaal (yals ¢ Galidl aaf fdas 8
A Jla¥l e gsing bl o Wle @ 220 s L) sk aea S 1) alesh bl sl

e JS1 g 12 50y lela) D SljeS (8 3 2e —

AL 0.8 58 Jalaay il & 3 3508 kY] ADE 2N 3 e —

Ll &l 2 3y aaly el gl AL 2 22 —

Al 0.7 8)38 Jalaay <y &1 2 5538 aals jola 3 agal dajie 2 22e =

Al 0.8 5)08 Jalaag cily & 3 5508 )gla ) AN fuae AT 2 22 —

Al 0.7 538 Jalaay iy I 1 3508 aaly jeha i3 Clg padll juani AT 2 2e —

Sy 4 (58 L) foaly 3550 s 18 808 (558 liae 200 2303 Jai 5LY) Jlaal =
- AL 0.95 L)) Cpuse 3y Jalaas

:JAJ\
dagl e 5UY1 Aagd A0 0y LS ¢ ol Jlaaly dali de i dagl e ARl 332 e IS L35 Sy
Aal) aaa 4 Glbluall et LS ¢ Jlaa¥l ol e IS 8 itad) Ll Glaa b ey ¢ (g Al

raleSl gl (5335 ) Apesand) Anglll LA (g anil
0al18.23=(1 x 380 x 1.732) + 12000 =aalsll ¢pall o) lall -
el 5.7 =(0.8 x 380 x 1.732) + 3000 = saalsll 423 (el Ll —
omal 9.09 = (1 x 220) + 2000 = aslgll lawdl ial Sl -
sud 13 = (0.7 x 220) 2000 = saslsll asalll Gajaal cidall el —
5.7 =(0.8 x 380 x1.732) + 3000 =saalsll cpaall AV cyaall il -
2dd6.5=(0.7 x220) + 1000=52a/5l) <)y pmall joaat ANV el el —
el 7.04= (0.95%x380x1.732) + (22x200) = oLl 5,6y dall el il -

On (OSQY) 5am) (gsladl) penl Adyylay 2D Phases I e jehall plal Jleal) of sl ae
G0 6-5 Jsaall e I eiall 8 LS 4D Phases J) b Alladll e 5 Alladll il (ge US & 50
Al Phases I e (5335 (550Y) dagly Ganal) Ally cladUlly ohaV1) lskY) 4806 Jlea) o o
CHLS s G bl (Ul ¢ Jsaall Gl (e (SU 3l 8 LS Phases ) )l o 8 ssbally

tJsanll (8 Y e3all (e maaly sa WS aleSl sdadl 335 all 3-Phases




234

s pana 3= el ilaansilly S S anyal

shuilly ANy Alal) Jleal) i 2 6-5 Jsan

Phase-3 Phase-2 Phase-1
P Q P Q P Q Jaal)
kW kVAR kW kVAR kW kVAR
- - 2 - 2 — 3| EW |
2 2.04 2 2.04 - — asalll Liayda
1 1.02 — — 1 1.02 g padl) judaas Wl

tsh WS 3-Phase J) Jlaal) dlld sy ciliatg

12 — 12 — 12 — R
3 2.25 3 2.25 3 2.25 clastil
3 2.25 3 2.25 3 2.25 Cpaad) ]
1.47 | 0.48 | 1.47 | 0.48 | 1.47 | 0.48 50y

i b WS Al Phases ) o Jlaal) gaana (58 elidyg

22.47 | 8.04 | 23.47 | 7.02 | 22.47 | 6.00 | Phase Js 1o gsaaall

Phase J< )Ll Reactive JI ;5 Active Jl (LS all ad Clua (S0 48LIN Q ¢ P ) a8
fel LS eVl dgnaal) atad

(1) dpaamd dagal) (lmg) Reactive Irear (Active) gkl
105.715 27.273 102.136 Phase-1
111.352 31.909 106.682 Phase-2
108.477 36.545 102.136 Phase-3

Neutral 1l & jldl Lo WS je aed Glus 5Ll 3-Phases I 8 Ll <lS e aad 2V S
: b LS Symmetrical Components 1 ;s aladiuly 5aeYl dpaaall aieds

= (Inf)Real Part dgsal) 484l
sl 1.742 = (36.545 — 31.909)0.866 + (102.136 + 106.682) 0.5 — 102.136
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= (Ing) Imaginary Part iLasl) <4l
Ll 3.017 — = (102.136 — 106.682)0.866 + (36.545 + 31.909)0.5 — 27.273

el 3.484 = (1) Gpaaa)) el

scilaadla

3 L) gl i 3 g8 JalS gedaally Jlea) JS 300 die Zald) cflally <yl a8 JS (3ias
il b Jeall saly (U IS il el Gulal€ 4l o3a 38T g ¢ (Dl Jind slae) Alls
- dreaill a0 ae i aodally LS ¢ gglshall Y

Lalad) Jlsat) 8 cliilly c)asll g guall) agal)

Jun amgs ¢ e S Jin ) aaly <y 3 Jend Jlaa) apen of e i) 25U il Gl 2ic
8 3)sd) cplal) clalas Laa] 131 ¢ aleSl suladll gaxs Al dagll) Jea i die oS3 ((ggylskal)
o b LS i Jleadl pmill aill 6 5lieY) 8 LS 13a e JEI Jusill 35 = 3 Jpaal

Gy 28.8= 12x760+12x 780+ 12 x 7 100 &y -
@l 7.2=3x760+3+780+3x7100 cladll -

Cily 4 = (5 0 iy ey Plany Laajlicl) 2 x 2 bladl —
s d3.6 =2 x 780 +2x 7 100 asslll tiajia —

Gyl 54 =3x780+3 %7 100 cumal &l —

Clg 3 1.8=1x780+1x7 100 Clgpmsll jumasll -

cls 4.4 = 4.4 x 7100 5,0y -

Vs 3 g 36841 (e Yy iy 55,2 = alash xhadl) Jaal (goamill Gl o5 S5 Gllay,
Sle Jlaaly digaal) sals Ll Lalla apenaill (ululS g lsdall Vs 320 2y o mesalls ¢ 245l
c DS Gl @l o L
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Igagand) cilagll azaat : LB gjal)

—sdll — LY cilagl) Adhaall Leelsil Aol claglll asen apanal (e o LgiV) axy A 55dadl)
csas e IS alaslll oda (e gt IS Agagenl) asill ilagl apanal & (to)lshall — cansil)

AU ¢ 159 e duedl) laslll A81S L3 Banls Gaagac Aagd Ssmg (A Cuny Dia g0 (5% Ny
iasl e ST )zl adg ¢ de i) cala gl dalald) cliral 288 Aalll sda o paniin ol ¢
Al DS Lgie i B8l cilagll) e dasd IS5 0 Jall oy Dl 4ny 8 s LS dages
sl s (e Ao il Cilasll

o gaad| la glll Qi 6-5
Jueall LS 13L8 ¢ (One—in—take) - Mixic awys ¢ aaly Feeder (e aalg) ) iz 28 =
Ay 13 Wl ¢ (Two in—take)  awys ¢ apiall Two Feeders - 4l mawd 200 kKVA e el
L pmsd sl Badae dalise arady Ll 535 ¢ LeSH duunse ol 400 KVA ce Jaal
gy e alian a8y <y oSIL Ao A5Lall il ¢ AdaaDla) dalall 40510 Jafige el (el Jgna
Alal s A il iy (gpemal) 2580 Gl JBal) s Jad (sl Tasell Qg o1 (87
P sl e 4ileS
A 2y L (ag2ae i) T d 200 (e J31 S g5la 5ail gl e W
="l 220 [ 380715k (SO dga o Jmidia daia 4SS e S
st Gotiea sl (4SS ) () Jire (B Gsaia S5 iy - 398 50
rsiall g Al CBUISy Joaall IS Loyl
(o sie ) 1.l 500 e Jily T 200 (e ST 3y Zling e W
(oo ) 1.0 1000 oo Jaly 1ol 500 G ST 8508 Zling i W
sialy ¢ el dals cpadl dals 48y Sl e Aol 2a ks
11) Lassial 2gall RMU Al aijsi s3as e 3-5 JS5 Cann Al o3
CJsmal 5 (el 51822
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oeldd) Jiaall
% Jis
-« J sl ;
Caudage < Jsal lﬁu}M
sl cadd) < BB
(3,3
xall da gl
/’ madiall
/ —]
! 2 mga JS
—_ Y]
<
C
e Jdsia dis
—>

Jsndll di e 3-5 J<&

i) 1.l 2000 e Sl 0. 1000 e ST 508l #liny 10 W
(S
(S i) 1.0l 2000 o ST 500 Zliny e W

el Al A8 55 e 2SI el L Laies ) Adlaiall 8 e LpeSI) a5 A58 daalie adlis
b s ¢ )2l Jalra ppand i ae Aila dagly e LIS S ¢ V5ma A iy pdaal) i Jas ¢
Bose L)

b JEal Jaans (e ¢ 33 Jsaa 5,08 Laiiye SC Capacity juaill 5l dand () aall oS
Y juad L5 Jeati CBS alalsiy dane 4o 313l Jlaal¥) (35S W1l 500 5508 Jsmall Alla
CBS - 4 313l Jlaa¥l les and Ll 1000 3508 Jsnddl Wl . yuadd 5US 22 e Jiy
JlaaY o3¢d (s3all Jgnall dass 5508 coven 135 ¢ yudd L 45 e Ju Y peal Lo Jeats
il slelyes « CBS 1 5l das clag i aidial) Jaxoal) cilagd 6 ey of a3
de dll lalll ) At )l laglll e Ao 8l adalgdll o5 dsa saall ool il (Coordination)
Juea) a5 Al 81 alalil) Jomd laal adasins 43 o5 o8 Jacadll L0 a3 o (pe ST
At laslll b aalil) i bl 4l o2 cagdy 3 A Yl il

Bus—) alasiul iy of 5l 1500 oo ST e Ise 058 s (mstiall agall cila gl 6 Joaiy
e dll alaglll ) daageal) il lll o0 (Ducts

sl LS is LY S e JS Al Zueilly et aysill Slagh 5S o Ly Jaady
(AY) Cldall e Alaiia lgie IS Ciliaa o5

*




238

s pana 3= el ilaansilly S S anyal

dwgosd] Ol gl Yool Glus 1-6-5

123 25 (s ¢ el clasll) (e dasl S aanal oy LieY) 3 DF callall Jales LA 8 Ll Ly
Al eseatll Jeall o im 138y e geal) dagl areaill Jeall Glua dic HAT (aisds (o) Jaal
oo dl) Claslll L ASal Jlaal) g sane g5l daesh Cilag) de gana (5355 ) dsasanl)
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400 5)38 Jua Ao el (uedl) chleadl e sylae JSI iyl CB Jls (o3l paranS el cuatis
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85 M? daludl cild 383l Laldll cilaglll 1 7-5 Jsoa

4 ways TPN with ELCB 40A/30mA 4P

Cir Ph | Cable MCB (A) Description Load per phase in
No. (mm?) (W)
R Y B
1 R 1.5 10 L10 - L19 (10x100) W 1000
2.5 15 P1=200 & P2 =800W (KIT) 1000
B 1.5 10 L1 -L9 +EX 1-2 (11 x 100) 1100
W
2 R 2.5 15 P7 - P8 (2x200W) 400
Y 2.5 15 W.H-2 with 15A DP SW 1200
B 2.5 15 P3 - P4 (2x100) 400
3 R 2.5 15 A.H.U with 20A DP SW 900
Y 2.5 15 P5 - P6 400
B 2.5 15 W.H-1 with 20A DP SW. 1200
4 R 4 20A TP ISOL 20A TP for A/C 1877
Y 4 (5-631 kW) = 40700 BTU 1877
B 4 1877
Total Connected Load kW = 13.231 4177 | 4477 | 4577

iG] Jynadl 3521 sl

(4 circuit group ) yilsall (e il sane Gyl Lgs Aaglll o i 4 ways

Three Phase and Neutral 3 TPN

Earth Leakage Circuit Breaker ELCB

30MA leall slia o ¢ 40A 58 ELCB Ul i il ()] a3 40A/30mA 4P

. 4-Poles 4,

sl plaw I Water Heater i W.H

4Sqy 53l -l 5a5  Double Pole Switch ) gsill (e #lida DP SW
Al Jads Al dalal) miléall uSay ¢ Neutral ) Lyl Phase I ahd
.k Phase

elyell Ayl 88N Jaly juag Al 3as gl cag Air Handling Unit s A.HU

S zshadl (358 Wt s ) Compressor Unit ) e calias _as)
A(SPlit 3 clasy sl (538 5al CapSall 3 olgu Al £la
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e Slasl e 305 ¢ (e s 60) Laaa sl g8 daadl) V) e 0 IS 8 AAG 28 L]
sygnall 4680 o3 Jleal Jualiiy . DB- 1, 4, 7, 10, 13, 16, 19, 22, 25 ¢ Y1 Jaad (o)Al
. 85 Jsanll ! RPN

60mM? dalall cild 383G Lald : 8-5 Jsaa

4 ways TPN with ELCB 40A/30mA 4P
Cir Ph Cable MCB Description Load per phase in W
No. (mm?) A R Y B
1 R 1.5 10 L7 -14 (8 x100) 800
1.5 10 P1 (1 x 100) +P2 ( 500W) 600
KIT
B 1.5 10 L1-L6 + EX 1-2 800
2 R 2.5 15 P5-P6 200
Y 2.5 15 W.H-1 with 15A SW 1200
B 2.5 15 P3 -P4 (2 x 100) 200
3 R 2.5 15 Spare | -
Y 2.5 15 Spare —
B 2.5 15 AHU with 20A DP Sw 400
4 R 4 20A TP | ISOL 20A TP for A/C 1513
Y 4 (4.54 kW) = 33500 BTU/HR 1513
B 4 1513
Total Connected Load kW = 8.739 2513 | 3313 | 2913

8)lostlly duogesdt] Ol gl puoual 1-7-5

Llle Lisld 550l el daganll ilaslll apanai i 4l ) aki 3ylanll o3¢] Apaganl) Cilaglll mpansi Jib
ity Ofinsd o Aue il cilagll £360 ¢ Baals dsasas dagd e LS dusdl) cilaglll 335 Jeai ¥
e e 8ypem 355 o pedl) e ST ¢ sl Lagins Jlaal) g5 o 5l Gl 5 JBY) e
- Legia JS 8 4D aa gy

: MSB-2 s MSB-1 La iwudy (lisgee olingd Wal S 5 leall o380 g

: (MSB-1 ) A Lagarl) daglt
.5 -5 J8all 3 LS DB-21 NI DB-1 (ge e il cilaglll (5335 dya ganll daslll o3a
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DB21 DB20 DB19

@LMJI
DB12 DB11 DB10
bl‘)“
DB9 DBS DB7
[~ e
- ———— DB6 DB5 DB4 A

DB3 DB2 DB1 sy

(M) (M) (M) 50A meters MMMMMMMMM% ﬁ@‘&ﬂ‘

' 300ATHN+E '
q] 300 A MSB1

MCCB, 65 kA

3 x 25 mm CU Tape

4x 6 mm2 + 2.5 mm2 PVC Cu Conductor
in 38 mm PVC Conduit

ylealls V) dagaall daslll 1 5-5 <

. 9-5 Jsaall 53 9n 50 de sendl daglll 638 Jleal Jualsis




243

Gualall el
MSB-1 ¥ da gesll daslll : 95 Jsaa

Load R Y B TCL
DB-1 2513 3313 2913 8739
DB-2 4177 4477 4577 13231
DB-3 4477 4577 4377 13431
DB-4 2913 2513 3313 8739
DB-5 4577 4177 4477 13231
DB-6 4377 4477 4577 13431
DB-7 3313 2913 2513 8739
DB-8 4477 4577 4177 13231
DB-9 4577 4377 4477 13431
DB-10 2513 3313 2913 8739
DB-11 4177 4477 4577 13231
DB-12 4477 4577 4377 13431
DB-13 2913 2513 3313 8739
DB-14 4577 4177 4477 13231
DB-15 4377 4477 4577 13431
DB-16 3313 2913 2513 8739
DB-17 4477 4577 4177 13231
DB-18 4377 4377 4477 13431
DB-19 2513 3313 2913 8739
DB-20 4177 4477 4577 13231
DB-21 4477 4577 4377 13431
TCL 78169 86569 83069 247807

: (MSB-2 ) 4l daganl) dasll

Aalall Jlaa¥) paen d03a3 ) AiLaYl ¢ DB-27 ) DB-22 (e due il clasll) (5345 dasll) 03

10 =5 Jsaall (e ol 58 LS bylaally
¢ aal Aalall Jlaal) o2as

. ( DB=Shop leau) dagl (he (s33a 2aly Jae lyal ) Ml =

(6 kW g0 FFP daias il ) (s d3ume o

. 4l SMSB cileaall dagl
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MSB-2 bl duagenll dallly 1 10-5 Jgaal

Load R Y B TCL
DB-22 2513 3313 2913 8739
DB-23 4177 4477 4577 13231
DB-24 4477 4577 4377 13431
DB-25 2913 2513 3313 8739
DB-26 4577 4177 4477 13231
DB-27 4477 4577 4377 13431
DB-SHOP 2300 3500 3100 8900
FFP 2000 2000 2000 6000
SMSB 11200 10100 12220 33520

TCL 37834 40334 41054 119222

DAl Byhen daages dagl & SMSB L)l cilexall dagly
(6 KW Lagia JS 53 Lift=2 5 Lift—1 (piaae lia Ll ) eladl ©
. (DB-G dagl ) Dla ge Jalaaly i 1) ©
. (DB-Biagl) Dla eapall il o

L 11-5 Jsaall 33550 fpmdll lardl) i) Jleal Jaslis,
SMSB cileaall dagl: 11-5 Jgaa

Load R Y B TCL

DB-B 2100 1900 2200 6200

DB-G 5100 4200 6020 15320

Lift-1 2000 2000 2000 6000

Lift-2 2000 2000 2000 6000

TCL = 33520 11200 10100 12220 33520
:cillaadla

Ll Glagll oas« DB- 1, 4, 7, 10, 13, 16, 19, 22, 25 : clasl o aey 4 Bay
sy ¢ Ll @D Phases ) 433 ddyla (e jued WS ¢ Lol Agalitia jie 60 daluae 23l
8 Phase-R (e (12513 W (55l 4laa) Dis DB-1 4aglll & J5¥1 Phase 1) s,
sanivs (DB daglll pe Lol 4l ) DB—4 daslll 3 4] ¢ I3V degand) dasll
« Phase-B (1 g3 DB-7 aslll 4 Phase 1l )i (i aai 5 ¢ Phase-Y ( sday
ALl Clasll S e Gadas 135 ¢ Jilaiall agysil) oy (e A e aas s el

- Ol gl 3
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3.39 Lyjii g5l 585 40700 BTUHR sy 5o (oS5 Jaa i 25 85 dalusa 284)
LS ay8 olafcily 1.6 L Jolay Lo 585 5.63 KW 508 Caa g aadiiaad 385 ¢ 2y (y
775 sl e mals 5o
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3ol cponl 488 Jeaal dlaall (gHE jlacay Y i dsagendl Aagll) Sl ey
LAl

30MA a8 daulua 3 ELCB 4 a3 488 J< Galdll JuSI _aseal) CB I o —

o)) Jeage (ra 35 5N 13gn Joafi Leily Jaiin (o)l el Faagaal) ayysill dagl o -
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Glasl 3 Liad aasy cOlaal Glagl 6 aa 4dld 4l GRall AlaYls . GRE 6 aam s JSyy
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Standby LBS

3 x 240 + 120+ 70 mm? CU
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T
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T ~
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B B

\
1500 kVA
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300A THN S/F for Chiller (104 kW
each) Two out of Three

l:l'_‘ ‘l:'—“ l:'l—‘ ESMSB 145 Kw

@ | @

300A | C

Synch ATS

| Panel
Blvset  Ba]MSB2 ] usss

SPARE

W |@w |@

400A 400A 400A 400A
MCCB.TP MCCB.TP MCCB.TP MCCB.TP

BB 2000A TPN + E 1600 A
MCCB, 65 kA

250 kVA

@ 1000 kVA

MLTP (imédiall agall diaganll dalll 1 7-5 I3

Al clasllly Aalul) dagll) 8 OIS dliaall Jaghaall e 550 Jals g€l QB N1 of ) s s
bl Cagpeill s @lldg ¢ QI apaas sl ) ALYl ¢ QS paiiey Lalal) cileslaall e e

4 x 16 + 10 mm? PVC in 38 mm PVC Conduit. 4
4Cx 25 mm? Cu on cable tray

4C x 185mm? Cu in on cable tray 13

4C x 240 mm? Cu on cable tray. 14

3 x 25 mm Cu Tape. 17

D ad dpasee Slagl ED aully pualy 58 LS (5335 MLTP Gpuai )l a senll daslll () LS LS

: (MSB-1) J¥) diagaal) dasll
) sl Al lagll (Y 2] 8 1 g sl dueil) sl 5338 Apases Aad o
- 875 JSA A LS Gl Sl (S sa) (5330 XSy ¢ g yully Ciaally
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ROOF FL. @‘

300 TPN S/F FOR CHILL (104 KW )
THROUGH SYNCHRONIZATIONS PANEL

DB-8" 6.8 KW
[~
8™ FL. DB-7" 6.8 KW
[~
7 FL. DB-6" 6.8 KW
[~
6™ ElL DB-5" 6.8 KW
l
sTH £y DB-4™ 6.8 KW
nl
4™ FL DB-3%" 6.8 KW
39 FL ND
. DB-2"° 6.8 KW
nl
A =l DB-1°7 6.8 KW
l
15T FL
: DB-M 8.6 KW
Mezz FL. DB-G 7.6 KW
SPARE  SPARE
ELR ELR ELR
300mA | 300mA
300mA 107
MCCB.TP
300A (TYPICAL)
MCCB.TP

500A THN + E, 35 kA

MSB-1 (At Ground FL. )

400 A
MCCB, 65 kA

TCL = 186.2 kW

(14) @
Basement Floor

o LT Panel
. |

DB-B 7.6 KW

MSB-1 I dusi)ll dalll : 8-5 J<&

: (MSB=2 ) 4l duaganll dagl

@aaly ¢ zshadly el daslll GBS shxis ¢ 16 (W9 G sV deill cilaglll (53 da gl oag

9-5 J<al o LS A acliadll aafy ¢ cansill ikl

: (MSB-3 ) 44 4aenl) dagll

Laldll Jlaa¥) G ¢ canSilly Laldl) sluall cildian (sdaig ¢ 10-5 JSEIL da g sal) daglll ag
. ESMSB _usall dalall Gl £gylshall dagl (o3 Ll ) ZaLaYL ¢ acliadlly
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300 TPN S/F FOR
CHILL (104 KW )

THROUGH .
SYNCHRONIZATION 100A THN S/F Lift-1
S PANEL @1kw)

|
T

ROOF FL.
DB-Mech. 6.8 KW
MECH. FL [~
DB-16"_6.8 KW
16™ FL. [~
DB-15" 6.8 KW
15" FL. N "
DB-14" 6.8 KW
- -~
DB-13" 6.8 KW
13" FL. [~
DB-12" 6.8 KW
12" FL. [~
DB-11" 6.8 KW
11" FL. N
DB-10" 6.8 KW
10" FL. E
DB-9" 6.8 KW
9" FL
SPARE SPARE
ELR | ELR |ELR [ [ELR
| 300mA | 300mA
300nA \>\> 10A
MCCB.TP
300A 300A (TYPICAL)
mccB.7p | MCCB.T
BB400 :A THN + E, 35 kA 350 A
MCCB, 35 kA

o LT Panel

MSB-2 (At Ground FL.)
TCL = 186.2 kW L

MSB-2 lill duwes Jl daslll 1 9-5 U<

: (ESMSB ) Luusiyll g)lshll dall
A bl Gsd e 8 Addiey o gl gg)lshall Jleal 4318 Led aaniy ( ESMSB ) dalll sda,
) Mpe Ty ATS LS (e Leidih oy ¢ o)lslall Jlaal e dae 51 antl 801 LSl
. 250 KVA J 4iad juially dualiaY)
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40A THN S/F for Chiller 20A THN S/F for 100A THN S/F LIFT
P1-3 (4 kW each) Booster (3 kW each) 3 (21 kw)

‘m‘m‘m”m m @‘ EMSBMSKW

ROOF FL.

40A THN S/F LIFT
Pump 7.5 kW @

Mezz FL. m m ATS 250 kvA

SPARE SPARE

® @ ©

| ELR [ ELR | [ ELR | [ ELR [ ELR ELR ELR ELR ELR ELR
300mA | | | | | 300mA | 300mA 300mA | 300mA
MCCB.TP MCCB.T

400A THN + E, 35 KA 400 A
MCCB, 35 kA

MSB-3 (At Ground FL.)
TCL =210.77 kW

0 LT Panel
MSB-3 2l 4yl dalll 1 10-5 J<a

: Glhgala

Synchronization Panel  (ulyidad e dksye Chillers capSill cula€a &M aa g —1
L &y Jadh agie ikle Jaad Cumy « MSB-2 s MSB-1 (inslll (e (S (shas
. dghlials

p Ly Lagaladind S5 cpaaa cppeaie ollia (ldsda Allall £ LY Al 3 -2

IS5 dals Clang e puds « Water Chillers o UisSe Wile (585 53 Canill g3 50 2 J Y

el 3500 104 kKW Lt JS 3508 (i Water Chillers cygiasy g piall 138 8 axdiul dg

alall ¢ LyyeSl) eDlgind of idaadle pe ¢ Lol yi<Ts 50 LS ST (0 5€) CaSill (gl Taag ¢

o Sl daa ey ¥ (Ul ¢ Baaly BassS 1S el Gald olany Liguae (S Glaagl) o3¢

L b uiSaf 550 JS s lyed) el Lalall ALHU sass V) aglll ¢ lsaL dejall cola )
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s pana 3= el ilaansilly S S anyal

seliaall dgesee clalae ) Qe zliaing . de il claslll Jlaal faia Wad jeliin )
Eum (Jamssial) Y1) 5)lend Ladpad 4 Liadd 630 Gl JUll GBS e @iy culacadlly
il Jacadll Algl g sall (Says + CapSall Lgd Loy Jlaay) 8IS il 425 Uy als dae g

Sl 3heal (e due il o3 e Slaglaall e A3l

25 ¢ el sl (358 Basage eliad) clie Ui, Chillers ) cilaay Jlaal of ¢ ALY
V) psal) (e dea ) Al COLIH e 5 aaal Uil g ¢ Ale deS 5y ) Jlaall
Jaa e LS pie uJ;\ 2\31..;4}7\_\ ¢ OO sda Syl lalina ariadd e)h_ug Las ¢ OL.MS\ ‘_,_’J;\
e Ao gend) o2a 4wl is Bus  Duct ) alasi) dllall oda b JmdVl o5 ey ¢ sl
aals iy & ((Bus DUCt 5 cOUIS) cdlasall (1o (e st padiad Juady ¥ Llee 4 Lays . JleaY)
S dae i) clasll) elly 8 L Asall JlaY) 44\) Bus Duct I plai aladin) Jiagy 4318 5 (g
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ELECTRICAL
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ELECTRICAL

/— EQUIPMENT

CONDITION 1
NO LIVE OR GROUNDED
PARTS ON WALL

NFPA 70 E-PART 1, CH. 1, G (1) (a) (1)

Figure 1-8. Clearancea in front of electrical equipment
with ungrounded wall opposite equipment.
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GROUNDED WALL
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151 V 7O 800 v [ 4

work sPACE—" |

CONDITION 2
LIVE OR GROUNDED
PARTS ON WALL

NFPA 70 E- PART 1,CH. 1, G (1) (e) (W)

Figure 1-8, Clearance in front of electrical equipment with
grounded wall opposite equipment.
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CONDITION 3
EXPOSED LIVE PARATS
ON BOTH SIDES.

NFPA 70 E- PART 1, CH. 1, G (1) (=) (i)

Figure 1-10. Clearance in front of electrical equipment
opposite other electrical equipment.
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Figure 1-12, Clearances for electrical equipment over 6 ft.
wide with a bus rated 1200 amps or more.
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Room Index JI ilua aie jlie¥) & aill o3 aen cidaf a5 ¢ (hre) il (s5ises
Anlud) sedadll a
L& C Gl ey F il N1 cpas W Lilsall (pa ¢ guall (ulSad) daay La UF ) il —
Lilsall Jag ¢ (Gale ¢ mild) Lailsall (ool 3l Cum ¢ 12-7 ISl a5asall Jsaall 6
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@AY A
Cat. Mo, BAL224Z Utilisation factos f TMS
II'I ed S 1000 Reflectances Room Index
L P B ¢ F 075 10 125 15 20 25 20 40 50
| 05 20 42 O 55 0 &4 &7 &% T2 74
/ 30 37 45 50 54 &0 &3 &6 &9 72
&0° ‘ &0= i0 33 41 47 51 54 &0 43 &7 FD
50 50 20| 41 48 53 54 Al &H4 A& A FD
L 30 35 44 4% 52 5B &1 &3 AL £B
— 30— 10 33 40 446 49 55 5B A1 b4 &7
30 5 20 2 a5 5 54 5B &1 &3 A5 AT
JF — — J0- 30 35 43 48 51 & 59 &1 &4 &5
LOR: 072 19 32 40 A5 4B 53 A6 BQ  AY &4
ULOR: 0,04 ¢ 0 O a0 % 42 46 50 A3 55 58 &0
DLOR: .68 B class 4 4 4 4 4 4 4 4 4
SHE nom: 2.00
SHRE mac 2.00

Utilization factor g &Vl Jales cilus Jglan aal 1 12-7 U<

.Utilization Factor saléiuy) Jales apaail ((greaall 2581 ) Hal Ladsas 4-7 Jsaall Jiey LS
el 5= 7 Jsaad) o Vsl Wjlial 23y 4-7 Joaal) & ek all Room Index I o ddaadle ae
Ll gy alall 0ol ¢ Sl la S 3 ALIS Jglaadl o3 Jiad gsall Sy baall ol e
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3,UY) Claa gl (Up) salia) dalaa 1 4-7 Joaa

Ceiling 75 % 50 % 30 %
No Polar curve LUMINAIRE Walls 50% ‘ 30% ‘ 0% | 5% ‘ 30% ‘ 0% | 30% | 10%
Room Index COEFFICIENT OF UTILIZATION
J .38 .36 .35 .38 .36 .35 .36 .35
1 .46 45 .44 .45 44 .43 44 .42
H .49 .49 .48 .49 48 47 48 .47
G .53 .52 .51 .52 .51 .50 51 .49
1 F .55 .54 .53 .53 .53 .52 .53 .51
E .57 .57 .36 .37 .56 .55 .55 .54
D .61 .59 .58 .59 .58 .57 .57 .56
C .62 .61 .59 .60 .59 .58 .58 .37
B .63 .62 .61 .61 .60 .59 .59 .58
A .64 .63 .62 .62 .61 .60 .60 .59
J 31 .26 .23 .30 .26 .23 .26 .23
I .38 .34 31 .37 .33 31 .33 31
H 41 .38 .34 .41 .38 .34 .37 .34
G .45 41 .39 .44 41 .39 40 .39
2 F .47 .44 .41 .46 43 .41 43 .41
E .51 .48 .46 .50 .48 .46 .46 .46
D .55 .52 .50 .54 .52 .50 .51 .50
Cc .56 .54 .52 .55 .53 .52 .52 .51
B .59 .57 .55 .58 .56 .54 .55 .54
A .60 .58 .56 .59 .57 .56 .56 .55
J .25 .22 .20 .24 .22 .20 .22 .20
1 31 28 .26 .29 28 .26 28 .26
H .34 .31 .29 .32 31 .29 .30 .28
G .36 .33 .32 .34 .33 31 .32 .30
3 F .38 .35 .34 .36 .34 .33 .34 .32
E .40 .39 .38 .39 .37 .36 .37 .35
D .43 41 .40 .42 .40 .39 .39 .38
Cc .45 43 .42 .44 41 .40 .40 .40
B .48 45 .44 .47 43 .42 .42 .41
A .50 47 .46 .48 .46 .45 45 .44
J .52 .49 47 .51 .49 47 48 47
1 .55 .53 .51 .54 .52 .51 51 .50
H .57 .55 .53 .56 .54 .53 .53 .53
G .58 .57 .55 .57 .56 .55 .55 .54
4 F .59 .58 .57 .58 .57 .56 .56 .56
E .61 .60 .59 .60 .59 .58 .58 .57
D .63 .62 .61 .61 .61 .60 .60 .59
(o4 .64 .64 .63 .63 .63 .62 .62 .61
B .65 .65 .64 .64 .64 .63 .63 62
A .66 .66 .65 .65 .65 .64 .64 .63
J .38 .32 .28 .37 .32 .28 31 .28
I 47 42 .39 .46 41 .38 .40 .37
H .51 47 .44 .50 47 .43 .46 .43
G .55 51 .48 .54 .51 47 .50 .47
5 F .58 .54 .51 .57 .53 .51 .52 .50
E .63 .60 .57 .62 .59 .56 .58 .53
D .68 .64 .61 .66 .64 .61 .63 .60
(o4 .70 .67 .63 .68 .65 .64 .64 .62
B 73 .70 .68 71 .68 .67 .67 .66
A 74 .72 .70 .72 .70 .68 .69 .67
J .34 .29 .25 .33 .29 .25 .28 .25
1 .42 .38 .35 .41 .37 .34 .37 .34
H .46 42 .39 .44 .42 .39 41 .39
G .50 .46 .43 .48 .45 41 .44 41
F .53 .49 .46 .51 47 .44 47 .44
6 E .57 .54 .51 .56 .52 .50 .52 .50
D .61 .58 .55 .59 .56 .54 .56 .54
(o4 .63 .60 .57 .61 .58 .56 .58 .56
B .66 .64 .61 .64 .60 .59 .60 .59
A .67 .63 .62 .66 .62 .61 .62 .60
J .33 .28 .25 .33 .28 .25 .28 .25
1 41 .37 .34 .40 .36 .33 .36 .33
H .45 41 .38 .44 41 .38 .40 .38
G .48 .45 .42 .48 .45 .42 .43 .42
7 F .51 .48 .45 .50 47 .45 .46 .45
E .55 .53 .50 .55 .52 .50 51 .50
D .60 .57 .54 .58 .56 .54 .55 .54
(o4 .61 .59 .56 .60 .57 .56 .57 .55
B .64 .62 .60 .62 .60 .59 .60 .58
A 63 63 61 64 .62 60 61 60
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w = 7m
H = 3m
((11-7 skl aa))) Room Index Ji lgie G

LxW  14x7
hee (L+W)  1.65(14+7)

i) (e LS A Ll daslaags ¢ (12-7 JS8) (33 ) o) el o3a daslans oY)
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L=15.00 m
W =28.00 m
H=3.40m
hgc = 2.55m

b LS oa Alaxical) dall) cilialpag ¢ 300 LUX (ggboy s Liaindl quplhaall (g gial of Lale

OSRAM DULUX 2 x 24 W
light color LUMILUX Warm
luminous flux per lamp = 1800 Lumen

Light loss factor = (.58

A aly daxe il Citdls Tailsal) (e (elSa) o Blelye p
Ceiling = 0.8
Wall = 0.5
Work surface = (.3

:dadl
Alad) (ul) 8 Glasall il Room Index Factor, k) cilua ) Yl 7 b

_ LxW _ 15x8
hee (L+W) 2.55(15+8)

%80 = i) LSl Jliall UF (s ( ebiaall Zaiall 3,800 Gald sa5) 67 Jsaad) (has
- 0.91 (ssbs B UF i aais ( Room Index = 2 ) ae %30 o ls %50 Lilsa s
. 0.58 = Light Loss ) asi dualll cilialsas cilbihara (g
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Room Utilization Factor cilua Jslaa aal 1 6=7 Jsaa

&) Dl
Ceiling 0.8 0.8 0.8 0.5 0.50.8 0.8 0.50.50.3
Wall 0.8 0.5 0.3 0.5 0.3 0.8 0.30.50.30.3
Surface 0.3 0.3 0.3 0.3 0.3 0.1 0.1 0.1 0.1 0.1
Room
Room Utilization Factor in %

Index Factor, k

0.6 73 46 37 44 36 66 36 42 35 35
0.8 82 57 47 54 46 74 45 51 44 44
1.0 91 66 56 62 54 80 53 59 52 51
1.25 98 75 65 70 62 85 61 66 60 59
1.5 10382 73 76 69 89 67 72 66 65
2.0 10991 82 84 78 94 75 78 73 T2
2.5 11498 90 90 84 97 81 83 79 77
3.0 117 10396 95 90 99 86 87 83 82
4.0 120 109 103 100 95 101 91 91 88 86
5.0 122 113 107 103 98 103 93 93 91 &9
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1.35 2.40 3.60 1.05 3.30 4.05 0.90 1.05 3.30
1.50 2.70 4.05 1.20 3.60 4.50 -0.75 1.20 3.60
1.20
1.65 3.00 4.50 1.20 3.90 5.10 1.20 3.90
1.80 3.30 4.95 1.50 4.20 5.70 _10..2900 1.50 4.20
1.95 3.60 5.40 1.50 4.50 6.00 1.50 4.50
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s 1.80 5.40
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QR-CBC 51 QT-12

QR-CBC 51 Qriz

“ Diameter of Lamp in mm B -E> Diameter of Lamp in mm

CBC Cool Beam with Cover = L—— Q for Quartz Tungsten Halogen
CB Cool Beam without Cover TforT ubular
No

>

" Q for Quartz Tungsten Halogen
R for Reflector Lamp.
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LAMP WATTAGE 80 = 8000k SKY WHITE
65 = 6500K ‘Cool Daylight’
Ra 90-100 (Group 1A)= 9 | 54 = 5400k 'Daylight’
k8009 (Group 1)~ |  ©OLOUR RENDERING IMDEX 40 = 4000K 'Cool White'

35 =3500K "White"
30 =3000K "Warm White'

27 =2700K INTERNA

COLOUR TEMPERATURE

This lamp is 2 58W LUMILUX SKY WHITE {8000K]) fluorescent. It is Colour Rendering Group 1 B with a Ra value of
betwesn 80 snd 80
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Mechanical and Electrical Equipment for Buildings, Benjamin Stien, John
Renolds, John Wily & Sons , 8th Edition, 1992.

Mechanical and Electrical Systems for Buildings, William K. Tao, Richard R.
Janis, Prentice Hall, 2nd Edition, 2001.

Electrical Installation Handbook, SIEMENS, John Wily & Sons , 2000.
Electrical Installation Calculations, B. Jenkins, M. Coates, Blackwell
Science,2nd Edition, 1998.

A Practical Guide to the Wiring Regulations, Blackwell Science Ltd, 1999.
Industrial lighting systems , John P. Frier , McGraw—Hill , 1980

Electrical power distribution system engineering , Turan Gonen, McGraw-
Hill , 1986.

IEC 60364-5-52 Electrical Installations of Buildings — Selection and erection
of electrical equipment — Wiring systems

IEC 60364-5-54 Electrical Installations of Buildings — Selection and erection

of electrical equipment — Earthing arrangements.

10— IEC 60479-1 Effects of Current on Human Beings and Livestock —

General aspects.

11- Electrical Installation Design, Bill Atkinson, Blackwell Science, 2nd edition,

2000.

12— Handbook of Electrical Design Details, Neil Sclater, John Trasiter,

McGraw- Hil Companies, 2003
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IEC Specifications
IEC 227  (Poly vinyl chloride)-insulated cables of rated voltages up to and
including 450/750 V:
227 -1 Part 1 — General requirements
227-2 Part 2 — Test methods
227-3 Part 3 — Non—-sheathed cables for fixed wiring
227-4 Part 4 — Sheathed cables for fixed wiring
227-5 Part 5 — Flexible cables (cords)
227-6 Part 6 — Lift cables and cables for flexible connections
IEC 245 Rubber-insulated cables of rated voltages up to and including
450/750 V
245-1 Part 1 — General requirements
245-2 Part 2 — Test methods
245-3 Part 3 — Heat-resisting silicone-insulated cables
245-4 Part 4 — Cords and flexible cables
245-5 Part 5 — Lift cables
245-6 Part 6 — Arc welding electrode cables
IEC 502 Extruded solid dielectric insulated power cables for rated
voltages from 1 kV to 30 kV
IEC 702 Mineral insulated cables and their terminations with a rated
voltage not exceeding 750 V
702-1 Part 1 — Cables
702-2 Part 2 — Terminations
IEC 173 Colours of the cores of flexible cables and cords
IEC 391 Marking of insulated conductors
IEC 446 Identification of insulated and bare conductors by colour
IEC 60 High voltage test techniques:
60-1 Part 1 — General definitions and test requirements
60-2 Part 2 — Test procedures
60-3 Part 3 — Measuring devices
60-4 Part 4 — Application guide for measuring devices
IEC 229 Tests on cable oversheaths which have a special protective
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IEC 230
IEC 270
IEC 332

IEC 538

IEC 540

IEC 811

IEC 815

IEC 71

IEC 287

IEC 364

function and are applied by extrusion

Impulse tests on cables and their accessories

Partial discharge measurements

Tests on electric cables under fire conditions:

332-1 Part 1 — Test on a single vertical insulated wire or cable
332-3 Part 3 — Tests on bunched wires or cables

Electric cables, wires and cords: methods of test for polyethylene
insulation and sheath

Test methods for insulation and sheaths of electric cables and
cords (elastomeric and thermoplastic compounds)

Common test methods for insulating and sheathing materials of
electric cables

811-1 Part 1 — Methods for general application

811-2 Part 2 — Methods specific to elastomeric compounds
811-4 Part 4 — Methods specific to polyethylene and
polypropylene compounds

(The several parts of IEC 811 are themselves subdivided into
sections, e.g. 811-1-1, 811-1-2, 811-2-1, with certain groups
of test methods in each section. Part 3 is reserved for methods
specific to PVC compounds)

Electrical test methods for electric cables

815-2 Part 2 — Partial discharge tests

(When all parts of IEC 811 and IEC 815 have been completed
they will replace IEC 538 and IEC 540)

Insulation co—ordination

71-1 Part 1 — Terms, definitions, principles and rules

71-2 Part 2 — Application guide

71-3 Part 3 — Phase—to—phase insulation co—-ordination:
principles, rules and application guide

Calculation of the continuous current rating of cables (100% load
factor)

Electrical installations of buildings. This has a number of parts,
which are subdivided into chapters, and sections, of which some
have a bearing on cables; the following, which supersedes IEC

448, is particularly relevant:
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364— 5 —523 Part 5 —Selection and erection of electrical
equipment
Chapter 52 Wiring systems
Section 523 Current carrying capacities
IEC 724  Guide to the short—circuit temperature limits of electric cables

with a rated voltage not exceeding 0.6/1.0 kV.

IEC 60038 Standard voltages

IEC 60076-2 Power transformers - Temperature rise

IEC 60076-3 Power transformers - Insulation levels, dielectric tests and
external clearances in air

IEC 60076-5 Power transformers - Ability to withstand short-circuit
IEC 60076-10 Power transformers - Determination of sound levels
IEC 60146 Semiconductor convertors - General requirements and line
commutated convertors

IEC 60255 Electrical relays

IEC 60265-1 High-voltage switches - High-voltage switches for rated
voltages above 1 kV and less than 52 kV

IEC 60269-1 Low-voltage fuses - General requirements

IEC 60269-2 Low-voltage fuses - Supplementary requirements for fuses
for use by unskilled persons (fuses mainly for household

and similar applications)

IEC 60282-1 High-voltage fuses - Current-limiting fuses

IEC 60287-1-1 Electric cables - Calculation of the current rating -
Current rating equations (100% load factor) and calculation of

losses - General

IEC 60364 Electrical installations of buildings

IEC 60364-1 Electrical installations of buildings - Fundamental
principles

IEC 60364-4-41 Electrical installations of buildings - Protection for
safety - Protection against electric shock

IEC 60364-4-42 Electrical installations of buildings - Protection for
safety - Protection against thermal effects

IEC 60364-4-43 Electrical installations of buildings - Protection for
safety - Protection against overcurrent

IEC 60364-4-44 Electrical installations of buildings - Protection for
safety - Protection against electromagnetic and voltage disrurbance
IEC 60364-5-51 Electrical installations of buildings - Selection and erection of
electrical equipment - Common rules

IEC 60364-5-52 Electrical installations of buildings - Selection and erection of
electrical equipment - Wiring systems

IEC 60364-5-53 Electrical installations of buildings - Selection and erection of
electrical equipment - Isolation, switching and

control

IEC 60364-5-54 Electrical installations of buildings - Selection and erection of
electrical equipment - Earthing arrangements

IEC 60364-5-55 Electrical installations of buildings - Selection and erection of
electrical equipment - Other equipments

IEC 60364-6-61 Electrical installations of buildings - Verification and testing -
Initial verification

IEC 60364-7-701 Electrical installations of buildings - Requirements for special
installations or locations - Locations containing a

bath tub or shower basin

IEC 60364-7-702 Electrical installations of buildings - Requirements for special
installations or locations - Swimming pools and

other basins
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IEC 60364-7-703 Electrical installations of buildings - Requirements for special
installations or locations - Locations containing

sauna heaters

IEC 60364-7-704 Electrical installations of buildings - Requirements for special
installations or locations - Construction and

demolition site installations

IEC 60364-7-705 Electrical installations of buildings - Requirements for special
installations or locations - Electrical installations of

agricultural and horticultural

premises

IEC 60364-7-706 Electrical installations of buildings - Requirements for special
installations or locations - Restrictive conducting

locations

IEC 60364-7-707 Electrical installations of buildings - Requirements for special
installations or locations - Earthing requirements

for the installation of data

processing equipment

IEC 60364-7-708 Electrical installations of buildings - Requirements for special
installations or locations - Electrical installations in

caravan parks and caravans

IEC 60364-7-709 Electrical installations of buildings - Requirements for special
installations or locations - Marinas and pleasure

craft

IEC 60364-7-710 Electrical installations of buildings - Requirements for special
installations or locations - Medical locations

IEC 60364-7-711 Electrical installations of buildings - Requirements for special
installations or locations - Exhibitions, shows and

stands

IEC 60364-7-712 Electrical installations of buildings - Requirements for special
installations or locations - Solar photovoltaic (PV)

power supply systems

IEC 60364-7-713 Electrical installations of buildings - Requirements for special
installations or locations - Furniture

IEC 60364-7-714 Electrical installations of buildings - Requirements for special
installations or locations - External lighting

installations

IEC 60364-7-715 Electrical installations of buildings - Requirements for special
installations or locations - Extra-low-voltage

lighting installations

IEC 60364-7-717 Electrical installations of buildings - Requirements for special
installations or locations - Mobile or transportable

units

IEC 60364-7-740 Electrical installations of buildings - Requirements for special
installations or locations - Temporary electrical

installations for structures, amusement devices and booths at fairgrounds,
amusement parks and circuses

IEC 60427 High-voltage alternating current circuit-breakers

IEC 60439-1 Low-voltage switchgear and controlgear assemblies - Type-tested
and partially type-tested assemblies

IEC 60439-2 Low-voltage switchgear and controlgear assemblies - Particular
requirements for busbar trunking systems (busways)

IEC 60439-3 Low-voltage switchgear and controlgear assemblies - Particular
requirements for low-voltage switchgear and

controlgear assemblies intended to

be installed in places where unskilled persons have access for their use -
Distribution boards

IEC 60439-4 Low-voltage switchgear and controlgear assemblies - Particular
requirements for assemblies for construction sites

(ACS)

IEC 60446 Basic and safety principles for man-machine interface, marking and
identification - Identification of conductors by

colours or numerals

IEC 60439-5 Low-voltage switchgear and controlgear assemblies - Particular
requirements for assemblies intended to be installed

outdoors in public places

- Cable distribution cabinets (CDCs)

IEC 60479-1 Effects of current on human beings and livestock - General
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aspects

IEC 60479-2 Effects of current on human beings and livestock - Special aspects
IEC 60479-3 Effects of current on human beings and livestock - Effects of
currents passing through the body of livestock

IEC 60529 Degrees of protection provided by enclosures (IP code)

IEC 60644 Spécification for high-voltage fuse-links for motor circuit applications
IEC 60664 Insulation coordination for equipment within low-voltage systems
IEC 60715 Dimensions of low-voltage switchgear and controlgear. Standardized
mounting on rails for mechanical support of

electrical devices in switchgear

and controlgear installations.

IEC 60724 Short-circuit temperature limits of electric cables with rated voltages
of 1 kV (Um =1.2 kV) and 3 kV (Um = 3.6 kV)

IEC 60755 General requirements for residual current operated protective
devices

IEC 60787 Application guide for the selection of fuse-links of high-voltage fuses
for transformer circuit application

IEC 60831 Shunt power capacitors of the self-healing type for AC systems
having a rated voltage up to and including 1000 V -

General - Performance, testing

and rating - Safety requirements - Guide for installation and operation

IEC 60947-1 Low-voltage switchgear and controlgear - General rules

IEC 60947-2 Low-voltage switchgear and controlgear - Circuit-breakers

IEC 60947-3 Low-voltage switchgear and controlgear - Switches, disconnectors,
switch-disconnectors and fuse-combination units

IEC 60947-4-1 Low-voltage switchgear and controlgear - Contactors and motor-
starters - Electromechanical contactors and

motor-starters

IEC 60947-6-1 Low-voltage switchgear and controlgear - Multiple function
equipment - Automatic transfer switching equipment

IEC 61000 Electromagnetic compatibility (EMC)

IEC 61140 Protection against electric shocks - common aspects for installation
and equipment

IEC 61557-1 Electrical safety in low-voltage distribution systems up to 1000 V
AC and 1500 V DC - Equipment for testing,

measuring or monitoring of protective

measures - General requirements

IEC 61557-8 Electrical safety in low-voltage distribution systems up to 1000 V
AC and 1500 V DC - Equipment for testing,

measuring or monitoring of protective

measures

IEC 61557-9 Electrical safety in low-voltage distribution systems up to 1000 V
AC and 1500 V DC - Equipment for insulation fault

location in IT systems

IEC 61557-12 Electrical safety in low-voltage distribution systems up to 1000 V
AC and 1500 V DC - Equipment for testing,

measuring or monitoring of protective

measures. Performance measuring and monitoring devices (PMD)

IEC 61558-2-6 Safety of power transformers, power supply units and similar -
Particular requirements for safety isolating

transformers for general use

IEC 62271-1 Common specifications for high-voltage switchgear and
controlgear standards

IEC 62271-100 High-voltage switchgear and controlgear - High-voltage
alternating-current circuit-breakers

IEC 62271-102 High-voltage switchgear and controlgear - Alternating current
disconnectors and earthing switches

IEC 62271-105 High-voltage switchgear and controlgear - Alternating current
switch-fuse combinations

IEC 62271-200 High-voltage switchgear and controlgear - Alternating current
metal-enclosed switchgear and controlgear for rated

voltages above 1 kV and up to

and including 52 kV

IEC 62271-202 High-voltage/low voltage prefabricated substations
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