OVER LOAD AND WIRE SHOCK M.E.S 3.10.26

I (a) Sample Photos of Electrical Wire Shock
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IN SLOW MOTION
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(b ) Design Current (Ig)
Iz = Max demand W =+ 230 =+ Cos 6 (Single Phase)

I, = Max demand W =+ /3 + 400 + Cos 6 (Three Phase)

Operating switches 1 Gang 1 Way Switch , 2 Gang 1 Way Switch,1 Gang 2 Way Switch , etc... are
not protective devices.



(c) Protective devices

Miniature Circuit Breaker (M.C.B)

SP SP&N

TP&N

4P

(|1 % 17

(11}

Single-Pole Single-Pole Double-Pole Triple-Pole
and Neutral

Triple-Pole
and Neutral

Miniature Circuit Breakers (MCBs) are manufactured in fixed ratings from
6A, 10A, 16A, 20A, 25A, 32A, 40A, 50A, 60A, 63A, 80A & 100A.



(d) How do they work?

(Copper and Steel)
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Figure 4.a.1 Principle of tripping by a bi-metal
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Figure 4.a.2 Time-current Characteristic of a thermal trip
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Figure 4.a.3 Principle of tripping by an electromagnetic device
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Figure 4.a.4 Multiple of rated current
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Figure 4.a.5 Time current characteristic of the combined tripping
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fig 3.7 Type B circuit breaker to BS EN 60898

g g < 4L

cqq 48
<% g wegmgysgy 88
10 000 - —F |
i =
Time/Current characteristics for the Type B
i clrcuit breaker to BS EN 60898
\ \] \ \ Current for time, 0.1 sec to 5 secs
tion e = Rating Current
A : ‘\‘ X ‘\\‘\J { \‘ ‘\\‘\‘ SA 25A
R i o
i AR IR
T 5 = % 15A 754
\\ \\ \\ - Y \\ \\ \\ \\\ \\\ 16A 80A
b 20A 100A
\\ A \\ \\\\\\ oy 5
o
10 N \\ 0A 150 A
2A 160 A
40A 200 A
S0A 250 A
1 63 A 315 A
80 A 400 A
100 A 500 A
0.1
AL \ N \
Rl N
0.01 \§ N Q\\"-\;s.
» Y
! 10 100 1000 10000

PROSPECTIVE CURRENT, r.m.s. AMPERES




TIME, SECONDS

10000

1000

100

=

0.1

0.01

fig 3.8 Type C circuit breaker to BS EN 60898
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fig 3.9 Type D circuit breaker to BS EN 60898
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Instantaneous Tripping

Type Instantaneous Tripping Current
B Above 3 I up to and including 5 I
C Above 5 I up to and including 10 I
D Above 10 I up to and including 50 I




(e) Tripping Characteristics
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(f) Temperature Derating

Temperature Derating

MCBs are designed and calibrated to carry the nominal rated current at 30°C reference temperature. Installation / operation at higher ambient
temperature requires progressively less current to trip the MCB within the designated time/current zone. The derating table below describes
the effect of temperature on MCB thermal tripping characteristic. For example a 16A MCB will trip on 13.4A thermal current when operating at
50°C ambient. (In - nominal thermal tripping current)

In{A) | -5°C | 0°C | §°C | 10°C | 16°C | 20°C | 25°C | 30°C | 35°C | 40°C | 45°C | 50°C | 55°C | 60°C
2 256 | 248 | 24 | 232 | 224 | 216 | 2.08 2 182 | 184 | 1.76 | 168 | 16 | 1.52
4 512 | 496 | 48 | 464 | 448 | 432 | 416 4 384 | 368 | 352 | 336 | 32 | 3.04
] 768 | 744 | 72 | 696 | 6.72 | 648 | 6.24 6 576 | 552 | 528 | 504 | 48 | 456
10 128 | 124 | 12 | 116 | 112 | 108 | 104 | 10 96 | 92 | 88 | 84 8 7.6
13 | 166 | 161 | 158 | 151 | 146 | 140 | 135 | 13 | 125 | 120 | 114 | 109 | 104 | 99
16 | 205 (198 | 196 | 186 | 179 | 173 | 166 | 16 | 154 | 147 | 141 | 134 | 128 | 122

20 | 256 | 248 | 24 | 232 [ 224 [ 216|208 | 20 | 192 | 184 | 176 | 168 | 16 | 152
25 32 N 30 29 28 27 26 25 24 23 22 21 20 19

32 | 410 | 307 | 384 [ 371 [ 358 346 | 333 | 32 | 307 | 204 | 282 | 269 | 256 | 243
40 | 512 | 496 | 48 | 464 | 448 | 432 | 416 | 40 | 384 | 368 | 352 | 336 | 32 | 304
50 64 62 60 58 56 54 52 50 48 46 44 42 40 38

63 | BO6 | 781 | 756 | 731 | 706 | 680 | 655 | 63 | 605 | 58D | 554 | 529 | 509 | 479
80 | 951 | 931 | 91.0 (BBO 868 846 | B23 | BO | 776 | 751 | 726 | 70 | 67.2 | 644
100 |121.1 | 1183 | 1155 | 1125 | 109.5 | 106.5 | 103.3 | 100 | 96.6 | 931 | 894 | B56 | 816 | 775

125 |144.3 | 141.7 | 139.0 | 136.3 | 133.6 | 1308 | 1279 | 1256 | 1219 |118.9 | 115.7 | 112.4 | 109.1 | 1056




(g) Grouping Factor

Inside enclosure the heating effect of MCBs installed in close proximity ( in groups) needs to
be taken into consideration. Certain amount of watt loss from each device will contribute to raise the
ambient temperature of the breaker above the ambient temperature of the enclosure. Apply Grouping
factor K(g) to derate MCB thermal trip current accordingly.

(n)
0.95 0.9 0.85

K (g) 1



(h) Application example

Three MCBs are to be installed side by side inside an enclosure. The ambient temperature inside
the enclosure is at 40°C.The required maximum load current draw per MCB = 22A. Determine whether
25A MCB would provide suitable solution.

* From the Temperature Derating table,
The nominal trip current (In) of 25A MCB operating at 40°C is derated to 23A.

* From the Grouping Factor table,
Three MCBs installed side by side has a grouping factor K(g) = 0.95.

* Combined effect of temperature derating & grouping factor,
23x0.95=21.85A

In this application the 25A MCB would trip at 21.85A and therefore be unsuitable to supply
the max 22A load that is required . In this case a 32A MCB should be selected instead.



(i) Continuous and Noncontinuous Loads

Where a branch circuit supplies continuous loads or any combination of continuous and
noncontinuous loads , the rating of the overcurrent device shall not be less than the noncontinuous
load plus 125 percent of the continuous load.

(j) NEC Article 100

Under the National Electrical Code (NEC) Article 100, a continuous load is defined
simply as: “ A load where the maximum current is expected to continue for 3 hours or more.”

Common Residential Loads (Room Only) Considered Continuous

% Fixed Storage — Type Water Heaters : Storage water heaters with capacities under 450
liters (120 gallons) are treated as continuous loads under specific code rules (such as
NEC 422.13).

¢ Certain HVAC Equipment : Heat pumps, air conditioners, or continuous ventilation
blower systems if they are expected to run continuously for periods of 3 hours or more
at maximum load.



(k) Application example (2)
CL 15kVA ; MD =9kVA

I[5=9+0.23=39.13A
Select I, = 5S0A DP MCB
Select 30 A DP 30mA RCCB (LTG)

40A DP 30mA RCCB (Power)

Check continuous Load,

Water heater = 1.5 kVA

A/C-1 = 1.0 kVA
A/C-2 = 2.2kVA
total 4.7 kVA

I,=4.7 + 0.23=20.43A



+25% = 20.43x0.25 = 5.1
Total load current + additional 25% continuous load current = 39.13 +5.1 =44.23A
From the temperature derating table

The nominal trip current (I) of SOA MCB operating at 35°C is treated to 48A.

From the grouping factor table
One MCB and Two RCCB installed side by side has grouping factor ¢, = 0.95.
Combine effect of temperature derating and grouping factor 48 x 0.95 = 45.6 Amp.

In this application , the 50A DP MCB would trip at 45.6 amp and therefore be suitable to supply the max 39.13
load that 1s required.



Presentation End




