Transformer/Motor Protection

Transformer Protection
Tables 19 & 20 show the recommended MCB'’s for the protection of
single phase (230V) and three phase (400V) transformers.

Single Phase 230V Three Phase 400V
Recommended MCB Recommended MCB
Transformer | Primary NBN NCN NDN Transformer | Primary NBN NCN NDN
Rating (VA) | Current Rating (VA) | Current
50 0.22 - 1 6 500 0.72 - 3 6
100 0.43 - 2 6 750 1.08 6 4 6
200 0.87 - 3 6 1000 1.44 10 6 6
250 1.09 6 4 6 2000 2.88 16 10 6
300 1.30 10 4 6 3000 4.33 25 16 10
400 1.74 10 6 6 4000 5.77 32 20 10
500 217 16 10 6 5000 7.21 40 25 16
750 3.26 16 10 6 7500 10.82 63 32 20
1000 4.35 25 16 10 10000 14.43 - 50 25
2500 10.87 63 40 20 15000 21.64 - 63 32
5000 21.74 - 63 32 20000 28.86 - - 50
7500 32.60 - - 50 25000 36.07 - - 63
10000 43.48 - - 63
Motor Circuit Protection
Tables 28,29,30 and 31 give general recommendations for the
selection of cir.cuit'breakers and HRC fuses for the protection of'
molor power iouts s rsbesed o th ssourplons SOWDY 2 ase 400V Assste Startng Star-Dla
Motor Rating DOL Starting Assisted Start Conditions Recommended Circuit Breaker
Conditions kW hp FLCA |(A)NCN | (A) NDN | HRC Fuse (A)
Up to 0.75kW | 5 x FLC for 6 secs 2.5 x FLC for 15 secs 3 4 6.3 16 10 16
1.1 to 7.5kW 6 x FLC for 10 secs | 2.5 x FLC for 15 secs 4 5.5 8.2 20 10 16
11 to 75kW 7 x FLC for 10 secs | 2.5 x FLC for 15 secs 5.5 7.5 11.2 32 16 20
90 to 160kW 6 x FLC for 15 secs | 2.5 x FLC for 20 secs 7.5 10 14.4 40 25 25
11 15 21 50 32 32
1 Phase 230V DOL Starting 15 20 27 - 40 35
Recommended Circuit Breaker 18.5 25 32 - 50 40
22 30 38 - 63 50
kW hp FLCA | (A (A) (A) Fuse
NBN |[NCN |NDN |(A) 30 40 51 - - 63
018|025 |28 16 10 10 10 37 50 63 - - 80
025 033 |32 16 10 10 16 45 60 6 - - g
037 |05 35 16 10 10 16 > o o - - 100
75 100 124 - - 160
0.55 0.75 4.8 20 16 16 16 20 125 154 N N 200
0.75 1.0 6.2 25 20 20 20 110 150 183 - - 200
1.1 1.5 8.7 40 25 25 25 132 175 219 - - 250
1.5 2.0 11.8 50 32 32 32 150 200 240 - - 315
2.2 3.0 17.5 - 50 50 40 160 220 257 - - 315
3.0 4.0 20 - 63 63 50
3.75 5.0 24 - - - 63
5.5 7.5 36 - - - 80
7.5 10 47 - - - 100
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3 Phase 400V DOL Starting

Recommended Circuit Breaker

KW hp FLCA |(A)NBN | (A)NCN | (A) HRC
NDN Fuse (A)

018 |025 |o0.87 - 2 - 4
0.25 0.33 1.17 - 3 - 4
0.37 0.5 1.2 - 3 - 4
0.55 0.75 1.8 - 4 - 6
0.75 1.0 2.0 10 6 6 6
1.1 1.5 2.6 16 10 6 10
1.5 2.0 35 16 10 10 16
2.2 3.0 44 20 16 16 16
3.0 4.0 6.3 25 20 20 20
4.0 5.5 8.2 32 25 25 25
5.5 75 11.2 50 40 40 32
7.5 10 14.4 |63 50 50 40
11 15 21 - - - 63
15 20 27 - - - 80 -
185 |25 32 - - - 80 2
22 30 38 - - - 80 2
30 40 51 - ; - 100 a
37 50 63 - - - 125
45 60 76 - - - 125
55 75 91 - - - 160
75 100 124 - - - 200
90 125 154 - - - 250
110 150 183 - - - 315
132 175 219 - - - 355
150 200 240 - - - 355
160 220 257 - - - 355
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Discrimination Compatibility Chart B, C & D Curve

e | Ut | O oy
B curve

Downstream | I, (A) 6 10 13 16 20 25 32 40 50 63
6 - 0.04 |006 [007 [009 |012 |015 [019 [024 |0.31

10 - - 0.06 |007 |009 [011 [015 |019 [0.24 |0.30

13 - - - 007 |009 |011 |015 [0.148 |023 |0.30

16 < - - - - 009 |011 |0.14 |0.18 |023 |0.29

§ 20 :‘-; - - - - - 011 |0.14 |0.18 |022 |0.28
2 25 e - - - - - - 0.14 |0.18 |022 |0.28
32 ot - - - - - - - 017 |021 |o027

40 - - - - - - - - 021 |0.27

50 - - - - - - - - - 0.26

63 - - - - - - - - - -

0.5 005 |013 |021 |030 |045 |071 [1.32 [299 |[752 |T

1 003 |005 [007 |009 [011 |015 [019 |025 [0.33 |043

2 0.03 |0.05 |007 |009 |011 |014 [019 [025 [0.32 |0.41

3 0.03 |005 |006 |008 |010 |012 |016 |021 |026 |0.34

4 0.03 |005 |006 |008 |010 |012 |016 |020 |025 |0.33

6 - 0.04 |006 |007 [009 |012 |015 [019 [024 |0.31

8 < - 0.04 |006 |007 [009 [011 |015 [019 |0.24 |0.30

% 10 f - - 006 |0.07 |009 |011 [0.15 |0.18 [023 |0.30
8 13 = - - - 0.07 |0.09 |011 |0.14 |0.18 |023 |0.29
16 3 - - - - 009 |011 |0.14 |0.18 |023 |0.29

20 - - - - - 011 |014 |017 |022 |0.28

25 - - - - - - 014 |017 |021 |0.27

32 - - - - - - - 017 | 021 |0.26

40 - - - - - - - - 020 |0.25

50 - - - - - - - - - 0.25

63 - - - - - - - - - -

0.5 004 |009 |013 |018 |025 |035 |051 [127 |T T

1 0.03 |0.05 [007 |009 |011 |014 [019 [025 [0.32 |0.41

2 0.03 |005 |007 |009 |011 |015 |019 |025 |0.33 |043

3 0.03 |005 |006 |008 |010 |012 |016 |020 |026 |0.33

4 0.03 |005 |006 |008 |010 |012 |016 |020 |026 |0.33

6 - 0.04 |006 [007 [009 [011 |015 [019 [0.24 |0.30

2 10 % - - 006 |0.07 |009 |011 [0.15 |0.18 [023 |0.30
3 13 i - - - 007 |009 |011 |014 |0.18 |022 |0.28
a 16 o - - - - 009 |011 |014 |017 |022 |0.28
20 © - - - - - 011 |0.14 |017 |021 |0.27

25 - - - - - - 013 |0.16 |0.21 |0.26

32 - - - - - - - 0.16 | 020 |0.25

40 - - - - - - - - 020 |0.25

50 - - - - - - - - - 0.25

63 - - - - - - - - - -
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Discrimination Compatibility Chart B, C & D Curve

C curve

0.5 1 2 3 4 6 8 10 13 16 20 25 32 40 50 63

- - - - - - 0.07 0.09 |0.11 0.14 |0.18 [0.23 0.29 0.37 0.47 0.59
- - - - - - - - 0.11 0.14 |0.17 |[0.22 0.29 0.36 | 0.46 |0.57
- - - - - - - - - 0.14 |0.17 |0.22 0.28 |0.35 0.45 0.56
- - - - - - - - - - 0.17 | 0.21 0.28 |0.35 0.44 | 0.55
- - - - - - - - - - - 0.21 0.27 0.34 |0.43 0.54
- - - - - - - - - - - - 0.27 0.33 0.42 0.53
- - - - - - - - - - - - - 0.32 0.41 0.51
- - - - - - - - - - - - - - 0.40 0.51
- - - - - - - - - - - - - - - 0.48
- 0.01 0.02 0.05 0.08 0.16 0.27 |0.40 |0.67 1.11 2.32 559 |T T T T %
- - 0.02 0.03 0.04 0.06 0.08 |0.10 |0.14 |0.18 |023 |030 |(0.40 |0.53 0.74 1.22 o
- - - 0.03 0.04 0.06 0.08 |0.10 |0.14 |0.18 [0.23 |0.30 |0.39 0.51 0.72 1.13
- - - - 0.03 0.05 0.07 |0.09 |0.12 0.15 |[0.19 [0.25 0.32 0.41 0.52 0.67
- - - - - 0.05 0.07 0.09 |0.12 0.15 |0.19 [0.24 |0.31 0.39 0.50 0.66
- - - - - - 0.07 0.09 |0.11 0.14 |0.18 |[0.22 0.29 0.37 0.46 | 0.58
- - - - - - - 0.08 | 0.11 0.14 |0.17 |[0.22 0.29 0.36 | 0.46 |0.57
- - - - - - - - 0.11 0.14 |0.17 |0.22 0.28 |0.35 0.45 0.56
- - - - - - - - - 0.13 | 0.7 |0.21 0.28 |0.35 0.44 | 0.55
- - - - - - - - - - 0.17 | 0.21 0.27 0.34 |0.43 0.54
- - - - - - - - - - - 020 |(0.26 |[0.33 0.41 0.52
- - - - - - - - - - - - 0.26 |0.32 0.41 0.51
- - - - - - - - - - - - - 0.31 0.39 0.49
- - - - - - - - - - - - - - 0.37 0.47
- - - - - - - - - - - - - - - 0.46
- 0.01 0.02 0.04 0.06 0.10 0.16 | 0.22 034 |046 |077 |750 |T T T T

- - 0.02 0.03 0.04 0.06 0.08 |0.10 |0.14 |0.18 [0.23 |0.30 |0.39 0.51 0.73 1.19
- - - 0.03 0.04 0.06 0.08 |0.10 |0.14 |[0.18 |[023 [0.30 |0.40 |0.53 0.74 1.15
- - - - 0.03 0.05 0.07 0.09 |0.12 0.15 |[0.19 [0.24 |0.31 0.40 | 0.51 0.67
- - - - - 0.05 0.07 0.09 |0.12 015 |0.19 |[0.24 [0.32 0.40 | 0.51 0.67
- - - - - - 0.07 |0.08 |0.11 0.14 |0.18 |[0.22 0.29 0.36 | 0.46 |0.58
- - - - - - - - 0.11 0.14 | 0.7 |0.22 0.28 |0.35 0.45 0.56
- - - - - - - - - 0.13 | 0.17 |0.21 0.27 0.34 |0.43 0.54
- - - - - - - - - - 0.16 | 0.21 0.26 | 0.33 0.42 0.53
- - - - - - - - - - - 020 |(0.26 |[0.32 0.41 0.51
- - - - - - - - - - - - 0.25 0.31 0.39 0.49
- - - - - - - - - - - - - 0.30 |0.37 0.47
- - - - - - - - - - - - - - 0.37 0.47
- - - - - - - - - - - - - - - 0.47
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Discrimination Compatibility Chart B, C & D Curve

D curve

0.5 1 2 3 4 6 10 13 16 20 25 32 40 50 63

- - - - - - 0.14 0.19 0.23 0.29 0.37 |048 |0.60 |0.74 1.04
- - - - - - - 0.18 0.23 0.29 0.36 0.47 0.58 0.71 0.95
- - - - - - - - 0.22 0.28 0.35 0.46 0.57 0.69 0.90
- - - - - - - - - 0.28 |0.35 0.45 0.56 0.68 0.86
- - - - - - - - - - 034 | 044 |054 |0.67 0.84
- - - - - - - - - - - 043 | 054 |0.66 |0.83
- - - - - - - - - - - - 0.52 0.65 | 0.81
- - - - - - - - - - - - - 0.63 | 0.79
- - - - - - - - - - - - - - 0.78
- 0.01 0.05 0.11 0.18 0.37 1.1 270 |617 | T T T T T T

- - 0.03 0.05 0.06 0.10 0.18 0.24 0.31 040 |0.53 |0.76 126 | 2.91 8.59
- - - 0.04 0.06 | 0.10 0.18 0.24 0.30 0.39 0.51 0.74 117 | 2.41 6.80
- - - - 0.06 | 0.09 0.15 0.20 0.25 0.32 0.41 0.54 0.69 0.95 1.53
- - - - - 0.09 | 0.15 0.20 | 0.24 0.31 0.39 0.52 0.67 0.92 1.42
- - - - - - 0.14 | 0.18 | 0.23 0.29 0.37 0.48 0.59 0.73 1.00
- - - - - - 0.14 | 018 |023 |[029 |[0.36 |[047 0.58 | 0.71 0.95
- - - - - - - 0.18 0.22 028 |035 |046 |[057 |[0.71 0.94
- - - - - - - - 0.22 0.28 035 |045 |056 |0.69 |0.89
- - - - - - - - - 0.27 0.34 0.44 0.55 0.68 | 0.87
- - - - - - - - - - 0.33 0.42 0.53 0.66 0.84
- - - - - - - - - - - 0.42 0.52 0.64 0.80
- - - - - - - - - - - - 0.50 | 0.63 0.79
- - - - - - - - - - - - - 0.61 0.78
- - - - - - - - - - - - - - 0.77
- 0.01 0.04 0.07 0.11 0.21 0.46 0.99 |9.81 T T T T T T

- - 0.03 0.04 |0.06 |0.10 0.18 0.24 0.30 0.39 0.51 0.76 124 |2.66 7.44
- - - 0.05 0.06 |0.10 |0.18 |0.24 0.31 0.40 0.53 0.76 119 | 2.46 7.61
- - - - 0.06 |0.09 |0.15 0.20 |0.25 0.31 0.40 0.52 0.68 0.92 1.35
- - - - - 0.09 |0.15 |020 |[0.25 |0.32 0.40 | 0.53 0.69 0.91 1.26
- - - - - - 0.14 (018 [0.23 [0.29 |0.36 |0.47 0.59 0.74 1.01
- - - - - - - 0.18 0.22 028 [0.35 |046 |0.57 |0.71 0.94
- - - - - - - - 0.21 0.27 0.34 044 |055 |0.68 |0.89
- - - - - - - - - 0.26 0.33 0.43 0.54 0.67 0.86
- - - - - - - - - - 0.32 0.42 0.52 0.64 0.81
- - - - - - - - - - - 0.40 0.49 0.63 0.80
- - - - - - - - - - - - 0.48 | 0.61 0.78
- - - - - - - - - - - - - 0.60 | 0.77
- - - - - - - - - - - - - - 0.76
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