
DATE - --/--/2024

Presented By 
U Win Myint

B.E (EP) 1977
National Counterpart (049)
Professional Engineer {Registration No. (0125)}
ASEAN Chartered Professional Engineer (Electrical)



1. Sources of Fault Current
2. Short Circuit
3. Effect of Short Circuit
4. Protection Against Short Circuit
5. Interrupting Capacity of Protective Device
6. Prospective Short Circuit Current
7. Ohmic Value Method
8. Main Objective of Fault Calculation
9. Ohmic Value of Cable Impedance
10.Adjustment of Operating Temperature of Cable Resistance
11.Value k for Calculation of the Effect of Fault Current
12.Time Current Characteristic of MCB/MCCB/ACB
13.Example (I); (II); (III); (IV)



The basic sources of fault currents are the utility supply system, 
local generators, synchronous motors and induction motors. All the 
running generators in the utility system contribute to the fault 
current in a low-voltage system. However, transmission and 
distribution lines and transformers introduce impedances between 
the utility generators and the low voltage system. As a result, the 
contribution of these generators to the fault current in the low-
voltage system is substantially reduced. Nevertheless, the utility 
system is still the main source of the fault currents. The amount of 
the short-circuit current from the utility system is normally 
expressed as the fault level should normally be obtained from the 
utility. Typical values of fault level at 22 kV are in the range of 300 
MVA to 1000 MVA and for 6.6 kV, in the range of 150 MVA to 200 MVA.



Short-circuit faults in an electrical installation can arise as a result 
of:

a) Failure of insulation within equipment or distribution feeders.

b) Wrong connection of terminations.

c) Negligence.



When a short-circuit occurs, a very high fault current flows from the 
source of supply to the fault point; the two effects of this high 
short-circuit are:

a) Dissipation of a tremendous amount of heat energy (thermal 
energy) in the complete distribution system.

Thermal energy = (I2R) x Duration of the fault

b) Setting up of a very high oscillating mechanical force 
(proportional to I2) between two conductors, which may cause 
serve mechanical damage to the installation.



Short-circuit protective devices are circuit breakers or fuses at all 
voltage levels. 

The circuit breakers or fuses selected must be capable of 
interrupting the fault current at the rated voltages that may flow 
under any of the following short-circuit conditions:

a) Three Phase Fault

b) Line to Neutral Fault

c) Line to Line Fault



When subjected to a short-circuit, protective devices having 
inadequate interrupting capacity may explode resulting in injury to 
personnel and causing serious damage to the installation.

The short-circuit rating of a protective device is the maximum fault 
current that the device can interrupt safely and must therefore not 
be less than the calculated short-circuit current at the point of 
installation.



The configuration in its simplest forms is as shown in Figure 1.



The ‘prospective’ level of fault current at the point of installation is 
the r.m.s. symmetrical current that would flow in a circuit due to 
the nominal applied voltage when a short-circuiting occurs at that 
point.
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Total System Impedance ZT = R୘ ² ൅ X୘²

Therefore, r.m.s. value of a 3-phase symmetrical short-circuit 
current

I୰ ൌ  
Line Voltage

3 x Z୘



The above calculation makes use of the ohmic value of impedance 
of the power source, transformer, bus duct and cables for the fault 
current calculation and it is therefore known as ohmic value 
method.

Ohmic value method for fault current is effective for simple system 
with one voltage level only (i.e. 400V 3-phase or 230V single phase 
system).



a) To determine maximum 3-phase short-circuit currents for the 
selection of suitable circuit breakers with the necessary 
interrupting capacities.

b) To determine the time co-ordination of protective relays with 
the knowledge of the fault currents that must be protected.

c) To ensure that busbars are adequately braced against the short-
circuit forces produced by the high fault currents. Short-circuit 
forces are proportional to the square of the fault current.

d) To select cables with ability to withstand short-circuit heating 
for the time required to clear circuit by the circuit breakers or 
fuses.



To calculate the fault current by ohmic value method, the ohmic
value of cable resistance and reactance can be obtained from the 
voltage drop section of tables in the code of practice for electrical 
installations.

An example of this drop table is shown in Table 1 for PVC insulated 
single core cable and Table 2 for XLPE insulated single core cable.

The phase conductor’s resistance R and reactance X for each meter 
run of the phase conductor can be calculated from the tabulated 
mV/A/m values of the tables.



For example, actual resistance of conductor at maximum operating 
temperature (70˚C for PVC insulation and 90˚C for XLPE insulation) 
can be calculated by:-

RP = ½(mV/A/m)r & XP = ½(mV/A/m)x

and

RP = (mV/A/m)r/ 3 & XP = (mV/A/m)x/ 3
If the value of MV/A/m and taken from the 3-phase columns.



Table 1 Voltage drop section of single core PVC cable which mV/A/m as phase to neutral 
voltage drop for single phase system and line to line voltage drop for 3-phase system



Table 2 Voltage drop section of single core XLPE cable which mV/A/m as phase to neutral 
voltage drop for single phase system and line to line voltage drop for 3-phase system



As the (mV/A/m)r value of cables obtained from voltage section of 
tables in the code of practice for electrical installations are 
tabulated for maximum normal operating temperature for 
respective insulation type (i.e. 70˚C for PVC and 90˚C for XLPE), the 
actual resistive value of the phase conductor impedance must be 
adjusted by temperature because the temperature of the phase 
cable under short circuit condition may be higher and this will affect 
the resistive value as shown in Figure 2.



For assumed temperature tg˚C under short circuit condition, 
maximum normal operating temperature tp˚C may be adjusted by 
the formula:-

R/meter = (tabulated mV/A/m)r at tp˚C x (
ଶଷ଴ା୲ౝ

ଶଷ଴ା୲౦
)

Figure 2 Resistance Value at Various Temperature



Example 1:

(a)For PVC insulated copper single core cable,

tp = 70˚C

tmax = critical temperature for PVC = 160˚C

Average conductor temperature during fault condition is

normally obtained by

tg = 
ሺ୲౦ା୲ౣ౗౮ሻ

ଶ
= ሺ଻଴℃ାଵ଺଴℃ሻ

ଶ
= 115℃

∴ R115˚C = R70˚C x (ଶଷ଴ାଵଵହ
ଶଷ଴ା଻଴

) = 1.15 R70˚C

15% increase.



(b)For XLPE insulated copper single core cable,

tp = 90˚C

tmax = critical temperature for PVC = 250˚C

Average conductor temperature during fault condition is

normally obtained by

tg = 
ሺ୲౦ା୲ౣ౗౮ሻ

ଶ
= ሺଽ଴℃ାଶହ଴℃ሻ

ଶ
= 170℃

∴ R170˚C = R90˚C x (ଶଷ଴ାଵ଻଴
ଶଷ଴ାଽ଴

) = 1.25 R90˚C

25% increase.



*For conductors larger than 300mm2

Conductor Insulation Q1 ˚C QF ˚C k

Copper PVC 70 160 115

PVC* 70 140 103

PVC 30 160 143

PVC* 30 140 133

Rubber 85 220 134

XLPE 90 250 143

Aluminium PVC 70 160 76

PVC 30 160 95

Steel PVC 30 160 52

Bare Copper - 30 200 159

Bare Aluminium - 30 200 105



Figure 3 Time current characteristic of the MCB



Figure 4 Time-current characteristic of a typical MCCB



Figure 5 Time-current characteristic of a typical ACB





I. MSB

3.(a) assuming fault level 1000MVA at 33kV

ISC = ଵ଴଴଴ ୶ ଵ଴ల୚୅
ଷ ୶ ସ଴଴୚

= 1,443,418 A

ZSource = ସ଴଴୚
ଷ ୶ ୍౏ి

= ସ଴଴୚
ଷ ୶ ଵ,ସସଷ,ସଵ଼

= j 0.00016 Ω #

3.(b) 2000KVA Transformer; 33/0.4KV; 50Hz

DYn11; Impedance 6%

3phase fault level at secondary terminal of 2000KVA transformer

fault level T/F = ଶ଴଴଴୏୚୅
଴.଴଺

= 33.33 MVA

ISCTF at T/F = ଷଷ.ଷଷ୑୚୅
ଷ ௫ ଴.ସ୏୚

= 48.11 KA

ZTF = ସ଴଴୚
ଷ ୶ ୍౏ి౐ూ

= ସ଴଴୚
ଷ ୶ ସ଼.ଵଵ୏୅

= 0.0048 Ω #



If ଡ଼
ୖ

= 5, X = 5R

Z = Rଶ ൅ Xଶ = Rଶ ൅ ሺ5Rሻଶ = R 26

R = ୞
ଶ଺

= ଴.଴଴ସ଼
ଶ଺

= 0.00094 #

X = 5R = j 0.0047 #



3.(c) 7 x 4 x 1C 300 300mm2 XLPE/PVC (length 20m)

From the voltage drop table (300mm2 XLPE/PVC)

r = ଴.ଵସ
ଷ

 mV/amp/meter, x = ଴.ଵସ
ଷ

 mV/amp/meter at temperature 90˚C.

Resistance r to be adjusted to average temperature = ଽ଴ାଶହ଴
ଶ

= 170˚C

∴ Effective r = ଴.ଵସ
ଷ

 x ଶଷ଴ାଵ଻଴
ଶଷ଴ାଽ଴

= ଴.ଵସ
ଷ

x 1.25

Z300 = ଵ
଻

x [ (଴.ଵସ
ଷ

x 1.25)+j ଴.ଵସ
ଷ

] x 10ିଷx 20m

= (0.014433 + j0.011547) x 10ିଷx 20m

Z300 = 0.0002886 + j0.00023094 #



3.(d) Ztotal = ZSC + ZTR + Z300

= j0.00016+0.00094+j0.0047+0.0002886+j0.00023094

= 0.001286+j0.0050909

= 0.000001509 ൅ 0.00002591

= 0.000027419
Ztotal = 0.005236 #

3.(e) ISC at MSB = ସ଴଴
ଷ୞౪౥౪౗ౢ

 = ସ଴଴
ଷ ୶ ଴.଴଴ହଶଷ଺

 = 43,362 #

∴ 3200A TPN ACB with 50kA breaking capacity is recommended

at MSB. #



4.(a) MSB

Protection against short circuit current

7 x 4 x 1C 300mm2 XLPE/PVC cable connected to the 400V MSB is 
protected against ISC = 43362 A short circuit current by the direct 
acting trip (magnetic trip) of ACB with operates within 0.04 sec.

Since critical time , tc = ୩మୗమ

୍౏ి²
= ଵସଷమ୶ ሺ଻ ୶ ଷ଴଴ሻమ

ସଷଷ଺ଶమ

For the cable (300mm2)= 48 sec

∴ The cable is protected by 3200A TPN ACB because 48 > 0.04sec.



4.(b) To check whether 4 x 1C 240mm2 XLPE/PVC sub main cable 
(60m) to SDB 1 is protected against short circuit current.

At the origin of 400A MCCB for 240mm2 XLPE/PVC submain near MSB, 
ISCmax = 43362 as calculated earlier.

4.(d) Check from MCCB characteristic for 400A MCCB, it should 
operate in 0.02 sec on magnetic trip.

Critical time for cable 240mm2 XLPE/PVC,tc = ୩మୗమ

୍౏ి²
= ଵସଷమ୶ ଶସ଴మ

ସଷଷ଺ଶమ

tc = 0.62 sec > 0.02 sec (OK)

The cable is protected against short circuit current (240mm2) by 400A 
TPN MCCB.



5.(a) SDB

At the remote end of 240mm2 submain (60m) ISC(max) = 3 phase short 
circuit current at the remote end. From the table voltage drop 
(240mm2 XLPE/PVC) r = ଴.ଵ଻

ଷ
 mV/amp/meter, x = ଴.ଵସ

ଷ
 mV/amp/meter 

at temperature 90˚C.

r to be adjusted to average temperature = ଽ଴ାଶହ଴
ଶ

= 170˚C

∴r = ଴.ଵ଻
ଷ

 x ଶଷ଴ାଵ଻଴
ଶଷ଴ାଽ଴

= ଴.ଵ଻
ଷ

x 1.25 = 0.122 mΩ/meter #

Z240 = (0.122+j0.08) x 10ିଷx 60m = 0.00732+j0.0048



5.(b) SDB

Ztotal(1) = ZS + ZT + Z300 + Z240

= 0.001286+j0.00509+0.00732+j0.0048

= 0.0086+j0.00989

= 0.0000739 ൅ 0.0000978

= 0.0001717
= 0.0131 Ω

ISC(240) = ସ଴଴
ଷ ୶ ଴.଴ଵଷଵ

= 17,629 amp

∴ 400 amp TPN MCCB with 20kA breaking capacity is recommended at 
SDB. #



5.(c) Critical time for cable 240mm2 XLPE/PVC,tc = ୩మୗమ

୍౏ి²
= ଵସଷమ୶ ଶସ଴మ

ଵ଻଺ଶଽమ

tc = 3.8 sec 

The 240mm2 XLPE/PVC Cable is protected because 3.8 sec > 0.02 
sec (MCCB).

At the origin of 100A MCCB for 35mm2 XLPE/PVC submain near SDB, 
ISCmax = 17,629 kA as calculated at SDB.

Critical time for cable 35mm2 XLPE/PVC,tc = ୩మୗమ

୍౏ి²
= ଵସଷమ୶ ଷହమ

ଵ଻,଺ଶଽమ

tc = 0.08 sec

tc = 0.08 sec > 0.02 sec 

∴ This cable is protected against short circuit current by 100A MCCB.



6. SDB (1)

6.(a) At the remote end of 35mm2 submain (20m) ISC(max) = 3 phase 
short circuit current at the remote end. From the table voltage drop 
(35mm2 XLPE/PVC) r = ଴.ଵହ

ଷ
 mV/amp/meter, x = ଴.ଵହହ

ଷ
 mV/amp/meter 

at temperature 90˚C.

r to be adjusted to average temperature = ଽ଴ାଶହ଴
ଶ

= 170˚C

∴r = ଴.ଵହ
ଷ

 x ଶଷ଴ାଵ଻଴
ଶଷ଴ାଽ଴

= ଴.ଵହ
ଷ

x 1.25 = 0.829 mΩ/meter #

Z35 = (0.829+j0.0894) x 10ିଷx 20m = 0.01658+j0.001788



6.(b) SDB (1)

Ztotal(2) = Ztotal(1) + Z35

= 0.0086+j0.00989+0.01658+j0.001788

= 0.02518+j0.011678

= 0.000634 ൅ 0.0001363

= 0.0007703
= 0.02775 Ω

ISC(35) = ସ଴଴
ଷ ୶Ztotal(2)

= ସ଴଴
ଷ ୶ ଴.଴ଶ଻଻ହ

= 8,322 amp

∴ 100 amp TPN MCCB with 9kA breaking capacity is recommended at 
SDB 1.



6.(c) Critical time for cable 35mm2 XLPE/PVC,tc = ୩మୗమ

୍౏ి²
= ଵସଷమ୶ ଷହమ

଼ଷଶଶమ

tc = 0.361 sec

The 35mm2 XLPE/PVC cable is protected by 100A TPN MCCB because 
0.361 sec > 0.02 sec (MCCB).

6.(d) At the origin of 32A DP MCB for 6mm2 XLPE/PVC submain near 
SDB 1, ISCmax = 9 kA as calculated at SDB 1.

Critical time for cable 6mm2 XLPE/PVC,tc = ୩మୗమ

୍౏ి²
= ଵସଷమ୶ ଺మ

଼ଷଶଶమ

tc = 0.0106 sec

The cable 2x 1C 6mm2 XLPE/PVC is protected by 32A DP MCB because 
tc = 0.0106 sec > 0.01 sec (MCB) tc

Thermal limit of cable > MCB tripping time



6.(e) if we choose 10mm2 XLPE/PVC for 32A DP MCB 

Critical time for cable 10mm2 XLPE/PVC tc = ୩మୗమ

୍౏ి²
= ଵସଷమ୶ ଵ଴మ

଼ଷଶଶమ

tc = 0.029 sec

∴ 10mm2 XLPE/PVC is protected because 0.029 > 0.01 sec.

Cable thermal limit time > MCB tripping time



7. DB

7.(a) At the remote end of 2x1C 6mm2 XLPE/PVC (10m), ISC(max) = 
Line to Neutral short circuit current at the remote end. From the 
table voltage drop (6mm2 XLPE/PVC) r = 7.9 mV/amp/meter, x =0 
mV/amp/meter at temperature 90˚C.

r to be adjusted to average temperature = ଽ଴ାଶହ଴
ଶ

= 170˚C

∴ Effective r = ଻.ଽ
ଶ

 x ଶଷ଴ାଵ଻଴
ଶଷ଴ାଽ଴

= 3.95 x 1.25 = 4.9375 mΩ/meter #

= 4.9375x 10ିଷx 10m = 0.0493 Ω



Ztotal(3) = Z1 + Z2 + Z3

Line to Neutral

ZSC = 0+j0.00016

ZTR = 0.00094+j0.0047

2 x Z300 = 2x [0.0002886+j0.00023094]

2 x Z240 = 2x [0.00732+j0.0048]

2 x Z35 = 2x [0.01658+j0.001788]

2 x Z6 = 2x [0.0493+j0]

Ztotal = 0.148067 + j0.018497



7.(b) Ztotal(LN) = 0.148067 + j0.018497

= 0.021923 ൅ 0.000342

= 0.022265
= 0.149214 Ω

ISC(LN) = ସ଴଴
ଷ ୶Ztotal(LN)

= ସ଴଴
ଷ ୶ ଴.ଵସଽଶଵସ

= 1,547 amp

32A DP MCB with 6kA breaking capacity is recommended at DB.

critical time for cable 6mm2 XLPE/PVC tc = ୩మୗమ

୍౏ిైొ²
= ଵସଷమ୶ ଺మ

ଵହସ଻మ

tc = 0.3 sec

MCB magnetic tripping time = 0.01 sec

6mm2 XLPE/PVC is protected line to neutral short circuit current 
because 0.3 > 0.01 sec.





MSB

2.(a) assuming fault level 1000MVA at 33kV

ISC = ଵ଴଴଴ ୶ ଵ଴ల୚୅
ଷ ୶ ସ଴଴୚

= 1,443,418 A

ZSource = ସ଴଴୚
ଷ ୶ ୍౏ి

= ସ଴଴୚
ଷ ୶ ଵ,ସସଷ,ସଵ଼

= j 0.00016 Ω #

2.(b) 2000KVA Transformer; 33/0.4KV; 50Hz

DYn11; Impedance 6%

3phase fault level at secondary terminal of 2000KVA transformer

fault level T/F = ଶ଴଴଴୏୚୅
଴.଴଺

= 33.33 MVA

ISCTF at T/F = ଷଷ.ଷଷ୑୚୅
ଷ ௫ ଴.ସ୏୚

= 48.11 KA

ZTF = ସ଴଴୚
ଷ ୶ ୍౏ి౐ూ

= ସ଴଴୚
ଷ ୶ ସ଼.ଵଵ୏୅

= 0.0048 Ω #



2.(c) 7 x 4 x 1C 300mm2 XLPE/PVC (length 20m) 

from the voltage drop table 300mm2 XLPE/PVC

ZC = ଵ
଻

x ଴.ଵଽହ
ଷ

 mV/amp/meter x 20m

= 0.000321 Ω #

2.(d) Ztotal = ZSC + ZTR + ZC

= 0.00016+0.0048+0.000321 = 0.005281 Ω

2.(e) ISC at MSB = ସ଴଴୚
ଷ ୶ ୞౪౥౪౗ౢ

 = ସ଴଴୚
ଷ ୶ ଴.଴଴ହଶ଼ଵ

 

= 43,731 amp

∴ 3200A TPN ACB with 50kA breaking capacity is recommended at MSB. 
#



3.(a) Protection against short circuit current

7 x 4 x 1C 300mm2 XLPE/PVC cable connected to the 400V MSB is 
protected against ISC = 50 kA short circuit current by the direct acting 
trip (magnetic trip) of ACB with operates within 0.04 sec.

Since critical time , tc = ୩మୗమ

୍౏ి²
= ଵସଷమ୶ ሺ଻ ୶ ଷ଴଴ሻమ

ସଷ଻ଷଵమ

For the cable (300mm2)= 47.155 sec > 0.04 sec



3.(b) To check whether 4 x 1C 240mm2 XLPE/PVC sub main cable (60m) 
to SDB 1 is protected against short circuit current.

At the origin of 400A MCCB for 240mm2 XLPE/PVC submain near MSB, 
ISCmax = 43731 as calculated earlier.

Check from MCCB characteristic for 400A MCCB, it should operate in 
0.02 sec on magnetic trip.

Critical time for cable 240mm2 XLPE/PVC,tc = ୩మୗమ

୍౏ి²
= ଵସଷమ୶ ଶସ଴మ

ସଷ,଻ଷଵమ

tc = 0.61 sec > 0.02 sec (OK)

∴ The cable 240mm2 XLPE/PVC  is protected against short circuit 
current by 400A TPN MCCB.



4.(a) SDB

At the remote end of 240mm2 submain (60m).

From the table voltage drop (240mm2 XLPE/PVC) 

Z240 = ଴.ଶଶ
ଷ

 mV/amp/meter x 60m

= 0.007621 Ω

4.(b) Ztotal = ZSC + ZTR + Z300 +Z240

= 0.00016+0.0048+0.000321+0.007621

= 0.012902 Ω

4.(c) ISC at SDB = ସ଴଴
ଷ ୶ ୞౪౥౪౗ౢ

= ସ଴଴
ଷ ୶ ଴.଴ଵଶଽ଴ଶ

= 17,900 amp

400A TPN MCCB with 20kA breaking capacity is recommended at SDB.



5.(a) Critical time for cable 240mm2 XLPE/PVC,tc = ୩మୗమ

୍౏ి²
= ଵସଷమ୶ ଶସ଴మ

ଵ଻,ଽ଴଴మ

tc = 3.67 sec

∴ The 240mm2 XLPE/PVC  is protected by 400A TPN MCCB.

3.67 sec > 0.02 sec.

5.(b) At the origin of 100A MCCB for 35mm2 XLPE/PVC submain near 
SDB, ISCmax = 17,900 amp.

Critical time for cable 35mm2 XLPE/PVC,tc = ୩మୗమ

୍౏ి²
= ଵସଷమ୶ ଷହమ

ଵ଻,ଽ଴଴మ

tc = 0.078 sec

tc(cable) > MCCB tripping time

0.078 sec > 0.02 sec.

∴ This 35mm2 XLPE/PVC  is protected against short circuit current by 
100A TPN MCCB.



SDB 1

6.(a) At the remote end of 35mm2 (20m).

From the table voltage drop (35mm2 XLPE/PVC) 

Z35 = ଵ.ଵହ
ଷ

 mV/amp/meter x 20m = 0.013279 Ω

Ztotal = ZSC + ZTR + Z300 + Z240 + Z35

= 0.00016+0.0048+0.000321+0.007621+0.013279

=0.026181 Ω

6.(b) ISC at SDB 1 = ସ଴଴
ଷ ୶ ୞౪౥౪౗ౢ

= ସ଴଴
ଷ ୶ ଴.଴ଶ଺ଵ଼ଵ

= 8,821 amp

∴ 100amp TPN MCCB with 9kA breaking capacity is recommended at 

SDB 1.



6.(c) Critical time for cable 35mm2 XLPE/PVC,tc = ୩మୗమ

୍౏ి²
= ଵସଷమ୶ ଷହమ

଼଼ଶଵమ

tc = 0.322 sec

∴ The 35mm2 XLPE/PVC  is protected by 100A TPN MCCB.

Cable tc 0.322 sec > 0.02 sec tripping time of MCCB.

6.(d) At the origin of 32A DP MCB for 6mm2 XLPE/PVC submain near SDB 
1, ISCmax = 8821 amp.

Critical time for cable 6mm2 XLPE/PVC,tc = ୩మୗమ

୍౏ి²
= ଵସଷమ୶ ଺మ

଼଼ଶଵమ

tc = 0.0094 sec

The cable 2x1C 6mm2 XLPE/PVC  is not protected against short circuit 
current by 32A DP MCB because 0.0094 sec < 0.01 sec.

Thermal limit of cable < MCB tripping time.



6.(e) if we choose 10mm2 XLPE/PVC for 32A DP MCB 

Critical time for cable 10mm2 XLPE/PVC tc = ୩మୗమ

୍౏ి²
= ଵସଷమ୶ ଵ଴మ

଼଼ଶଵమ

tc = 0.026 sec

∴ 2 x 1C 10mm2 XLPE/PVC is protected by 32A DP

Cable thermal limit time 0.026 > 0.01 MCB tripping time #



7.(a) At the remote end of 10mm2 XLPE/PVC (10m), ISC(max) = Line to 
Neutral short circuit current. 

From the table voltage drop (10mm2 XLPE/PVC),

r = ସ.଻
ଶ

 x 10ିଷx 10m = 0.0235 Ω #

7.(b) Ztotal = ZSC + ZTR + (2 x Z300 )+ (2 x Z240 )+ (2 x Z35 ) + (2 x Z+10)

ZSC = 0.00016

ZTR = 0.0048

2 x Z300 = 2x 0.000321 = 0.000642

2 x Z240 = 2x 0.007621 = 0.015242

2 x Z35 = 2x 0.013279 = 0.026558

2 x Z10 = 2x 0.023500 = 0.047

Ztotal = 0.094402



ISC(LN) = ସ଴଴
ଷ ୶Ztotal(LN)

= ସ଴଴
ଷ ୶ ଴.଴ଽସସ଴ଶ

= 2,446 amp

32A DP MCB with 6kA breaking capacity is recommended at DB.

critical time for cable 10mm2 XLPE/PVC tc = ୩మୗమ

୍౏ిైొ²
= ଵସଷమ୶ ଵ଴మ

ଶସସ଺మ

tc = 0.34 sec

MCB magnetic tripping time = 0.01 sec

10mm2 XLPE/PVC is protected line to neutral short circuit current 
because 0.34 > 0.01 sec.(OK)















2.(a) fault level 1000MVA at 33kV

ISC = ଵ଴଴଴ ୶ ଵ଴ల୚୅
ଷ ୶ ସ଴଴୚

= 1,443,418 A

ZSource = ସ଴଴୚
ଷ ୶ ୍౏ి

= ସ଴଴୚
ଷ ୶ ଵ,ସସଷ,ସଵ଼

= j 0.00016 Ω #

2.(b) 1600KVA Transformer; 33/0.4KV; 50Hz

DYn11; Impedance 6%

3phase fault level at secondary terminal of 2000KVA transformer

fault level T/F = ଵ଺଴଴୏୚୅
଴.଴଺

= 26.666 MVA

ISCTF at T/F = ଶ଺.଺଺଺୑୚୅
ଷ ௫ ଴.ସ୏୚

= 38,491 A

impedance at ZTF = ସ଴଴୚
ଷ ୶ ୍౏ి౐ూ

= ସ଴଴୚
ଷ ୶ ଷ଼,ସଽଵ୅

ZTF= j0.006 Ω #



2.(c) 2500A TPN (Cu) BUS-BAR TKG (L=15m)

Z2500 = 0.0367 mV/amp/meter x 15m = 0.00055 Ω

2.(d) Ztotal = ZSource + ZTF + Zcu

= 0.00016+0.006+0.00055

Ztotal(1) = 0.00671 Ω #

2.(e) Short circuit current at MSB

ISC1 = ସ଴଴
ଷ ୶Ztotal

= ସ଴଴
ଷ ୶ ଴.଴଴଺଻ଵ

= 34,418 amp#

2.(f) 2500A TPN ACB with 36kA breaking capacity is recommended at 
MSB. #



3.(a) 1350A TPN (Cu) BUS-BAR Trunking (L=20m)

Z1350 = 0.0735 mV/amp/meter x 20m = 0.00147 Ω

3.(b) Ztotal(2) = Ztotal(1) + Z1350

= 0.00671+0.00147

= 0.00818 Ω #

3.(c) Short circuit current at Tap off unit

ISC2 = ସ଴଴
ଷ ୶Ztotal(2)

= ସ଴଴
ଷ ୶ ଴.଴଴଼ଵ଼

= 28,233 amp#

3.(d) 1250A TPN MCCB with 36kA breaking capacity is recommended at 
Tap off unit (1). #



4.(a) From the table voltage drop 4 x 1C 50mm2 XLPE/PVC (25m),

Z50 = ଴.଼଻
ଷ

mV/amp/meter x 25m

Z50 = 0.012557 Ω

4.(b) Ztotal(3) = Ztotal(2) + Z50

Ztotal(3) = 0.00818+0.012557 = 0.020737 Ω

4.(c) ISC = ସ଴଴
ଷ ୶ Ztotal(3)

= ସ଴଴
ଷ ୶ ଴.଴ଶ଴଻ଷ଻

= 11,136 amp #

4.(d) 125A TPN MCCB with 24kA breaking capacity is recommended 
at FDB.



5.(a) From the table voltage drop 4 x 1C 25mm2 XLPE/PVC (20m),

Z25 = ଵ.଺
ଷ

mV/amp/meter x 20m x 10-3

Z25 = 0.018497 Ω

5.(b) Ztotal(4) = Ztotal(3) + Z25

Ztotal(4) = 0.020737+0.018497 = 0.039234 Ω

5.(c) ISC = ସ଴଴
ଷ ୶Ztotal(4)

= ସ଴଴
ଷ ୶ ଴.଴ଷଽଶଷସ

= 5,886 amp #

∴63A TPN MCCB with 6kA breaking capacity is recommended at DB.



6.(a) check thermal limit of cable 50mm2 XLPE/PVC at tap off unit 
origin.

tc = ୩మୗమ

୍౏ి²
= ଵସଷమ୶ ହ଴మ

ଶ଼ଶଷଷమ = 0.064 sec

125A MCCB magnetic tripping time = 0.02 sec

∴ 0.064 sec > 0.02 sec

The cable 50mm2 XLPE/PVC is protected against short circuit 
current 28233 amp by 125A TPN MCCB.



7.(a) check thermal limit of cable 25mm2 XLPE/PVC at FDBorigin.

tc = ୩మୗమ

୍౏ి²
= ଵସଷమ୶ ଶହమ

ଵଵଵଷ଺మ = 0.103 sec

125A MCCB magnetic tripping time = 0.02 sec

∴ 0.103 sec > 0.02 sec

The cable 25mm2 XLPE/PVC is protected against short circuit 
current 11136 amp by 125A TPN MCCB.






