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J & P Richardson Industries Pty Ltd.
Template Revision 5: 5 November, 2002

Main Switchboard

Site/Installation Description:

Capacity kVA 200 Length of Consumer Mains cable m 20

Impedance 2 % 4 Size of active conductor mm2 95

Prospective Fault Level of Transformer MVA 5 Number of parallel active conductors 1

Prospective Fault Current of Transformer kA 6.95602734 Size of associated earth-return conductor 1 mm2 95

Advised or Alternative Fault Current of Transformer 3 kA Number of parallel earth-return conductors 1
Source Impedance ZS at 230Vac ΩΩΩΩ 0.034502452 Impedance of single-core of active cable @ 75ºC 2 Ω/km 0.2587

Impedance of single-core of earth cable @ 75ºC 2 Ω/km 0.2587
Impedance of active conductors ZCM ΩΩΩΩ 0.0052

2  If left blank a transformer impedance of 5% will be assumed Impedance of earth (neutral) conductors ZCN ΩΩΩΩ 0.0052

Length Mains cable m 2 Length of Mains cable m 0

Size of active conductor mm2 120 Size of active conductor mm2 1

Number of parallel active conductors 1 Number of parallel active conductors 1

Size of associated earth conductor mm2 120 Size of associated earth conductor mm2 1

Number of parallel earth conductors 1 Number of parallel earth conductors 1

Impedance of single-core of active cable @ 75ºC 1 Ω/km 0.2139 Impedance of single-core of active cable @ 75ºC 1 Ω/km 25.8007

Impedance of single-core of earth cable @ 75ºC 1 Ω/km 0.2139 Impedance of single-core of earth cable @ 75ºC 1 Ω/km 25.8007
Impedance of active conductors ZPHASE-SM ΩΩΩΩ 0.0004 Impedance of active conductors ZPHASE-SC ΩΩΩΩ 0.0000

Impedance of earth (neutral) conductors ZEARTH-SM ΩΩΩΩ 0.0004 Impedance of earth conductors ZEARTH-SC ΩΩΩΩ 0.0000

Impedance of active circuit ZA Ω 0.0401

Impedance of earth/neutral circuit ZE Ω 0.0056

Fault Current ISC (at 240Vac) A 5250.95
Touch Potential VT at point of fault Vac 29.41

Total Upstream Impedance Ω 0.0457

Use the table "Additional Earth" within this workbook to examine the effect on ISC and VT of adding additional earth conductors.

Examine the time-current curve for the circuit-breaker/fuse which is providing the overcurrent protection to ensure that ISC is high enough to 
guarantee operation of the protective device within the specified time.

3  Leave blank to calculate Z S  based on Transformer Capacity & Impedance

SP350 Roseberry Parade SPS

Fault Current & Touch Potential

1  From Table A4 of HB 301 - 2001 1  From Table A4 of HB 301 - 2001

Transformer 1 Consumers Mains to Energex Metering

1  The transformer calcs neglect any impedance upstream of the transformer

J. & P. RICHARDSON INDUSTRIES PTY LTD

TOUCH POTENTIAL/FAULT CURRENT CALCULATIONS

Main Switchboard

Consumers Mains from Energex Metering to Switchboard

Equivalent Circuit

Enter data into grey areas

1  If the MEN is at the switchboard, this is the neutral conductor; if the MEN is at the 
transformer, this is the earth conductor.
2  From Table A4 of HB 301 - 2001

The Circuit Breaker protecting the mains cable is a Terasaki S250PE3250 set to Ir=0.7, 

Characteristic Curve 5. A fault current of 5250A will cause the circuit breaker to open in 

0.01s. Therefore operating under Energex supply this installation complies with Fault Loop 

Impedance requirements.

L:\C51573 QUU Phase 2C Flood Recovery\12 Working\Design Reports\SP350 Roseberry Parade\SP350 Roseberry Parade SPS.xls
Printed: 24/08/2012 8:33 AM Main Switchboard
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J & P Richardson Industries Pty Ltd.
Template Revision 5: 5 November, 2002

Generator Supply

Site/Installation Description:

Capacity kVA 125 Length of Consumer Mains cable m 3

Impedance 2 % Size of active conductor mm2 120

Prospective Fault Level of Transformer MVA Number of parallel active conductors 1

Prospective Fault Current of Transformer kA 0 Size of associated earth-return conductor 1 mm2 120

Advised or Alternative Fault Current of Generator 3 kA 0.5 Number of parallel earth-return conductors 1
Source Impedance ZS at 230Vac ΩΩΩΩ 0.48 Impedance of single-core of active cable @ 75ºC 2 Ω/km 0.2139

Impedance of single-core of earth cable @ 75ºC 2 Ω/km 0.2139
Impedance of active conductors ZCM ΩΩΩΩ 0.0006

2  If left blank a transformer impedance of 5% will be assumed Impedance of earth (neutral) conductors ZCN ΩΩΩΩ 0.0006

Length Mains cable m 0 Length of Mains cable m 0

Size of active conductor mm2 1 Size of active conductor mm2 1

Number of parallel active conductors 1 Number of parallel active conductors 1

Size of associated earth conductor mm2 1 Size of associated earth conductor mm2 1

Number of parallel earth conductors 1 Number of parallel earth conductors 1

Impedance of single-core of active cable @ 75ºC 1 Ω/km 25.8007 Impedance of single-core of active cable @ 75ºC 1 Ω/km 25.8007

Impedance of single-core of earth cable @ 75ºC 1 Ω/km 25.8007 Impedance of single-core of earth cable @ 75ºC 1 Ω/km 25.8007
Impedance of active conductors ZPHASE-SM ΩΩΩΩ 0.0000 Impedance of active conductors ZPHASE-SC ΩΩΩΩ 0.0000

Impedance of earth (neutral) conductors ZEARTH-SM ΩΩΩΩ 0.0000 Impedance of earth conductors ZEARTH-SC ΩΩΩΩ 0.0000

Impedance of active circuit ZA Ω 0.4806

Impedance of earth/neutral circuit ZE Ω 0.0006

Fault Current ISC (at 240Vac) A 498.67
Touch Potential VT at point of fault Vac 0.32

Total Upstream Impedance Ω 0.4813

Use the table "Additional Earth" within this workbook to examine the effect on ISC and VT of adding additional earth conductors.

3  Leave blank to calculate Z S  based on Transformer Capacity & Impedance

1  If the MEN is at the switchboard, this is the neutral conductor; if the MEN is at the 
transformer, this is the earth conductor.

J. & P. RICHARDSON INDUSTRIES PTY LTD

TOUCH POTENTIAL/FAULT CURRENT CALCULATIONS

Main Switchboard

SP350 Roseberry Parade SPS

Equivalent Circuit

Enter data into grey areas

Generator 1 Generator Supply to Connection box

1  The transformer calcs neglect any impedance upstream of the transformer

Examine the time-current curve for the circuit-breaker/fuse which is providing the overcurrent protection to ensure that ISC is high enough to 
guarantee operation of the protective device within the specified time.

2  From Table A4 of HB 301 - 2001

Consumers Mains from Energex Metering to Switchboard

1  From Table A4 of HB 301 - 2001 1  From Table A4 of HB 301 - 2001

Fault Current & Touch Potential
The Circuit Breaker protecting the generator cable is a Terasaki S250PE3250 set to Ir=0.7, 

Characteristic Curve 5. A fault current of 498A will take 57s  to open the circuit breaker. 

However the generator is fitted with a Earth Leakage relay set to 5A and 2s. Due to the 

extremely low touch potential, this poses no risk.

L:\C51573 QUU Phase 2C Flood Recovery\12 Working\Design Reports\SP350 Roseberry Parade\SP350 Roseberry Parade SPS.xls
Printed: 24/08/2012 8:33 AM Generator Supply
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Cable Size mm 95 No.In // 1

Volts 415

Length m 22 Amps 178

0.2587
1.75Voltage Drop

Voltage Drop Calculation

Voltage Drop 24/08/2012 4 of 8
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Red Phase White Phase Blue Phase

Lighting Full connected load
Quantity Power Voltage

2x36W Fluoros 0.00 72 240
1x50W 0.00 50 240
1x70W Security Bulkheads 0.29 1 70 240
1x18W 0.00 18 240
2x36W Fluoros 0.00 72 240

Socket Outlets not exceeding 10Amps 1000 Watts for first and 750 Watts for each additional outlet
Quantity Power Voltage

PLC Programming 2.08 1 500 240
EXT Switchboard Outlet 0.00 750 240

2.08 1 500 240
0.00 750 240

0.00 750 240
0.00 750 240

0.00 750 240
0.00 750 240

0.00 750 240
0.00 750 240

0.00 750 240
0.00 750 240

0.00 750 240
0.00 750 240

0.00 750 240

Socket Outlets exceeding 10Amps Highest Rating for first and 75% of full current rating of remainder
Note: - If 3 phase then put calculation valve across all three phases

Quantity Amps Phases
1st Point single phase or 0.00 1
1st Point three phase 7.50 7.50 7.50 1 7.5 3

0.00 10 1
0.00 10 1

0.00 10 1
0.00 10 1

0.00 10 1
0.00 10 1

0.00 10 1
0.00 10 1
0.00 0.00 0.00 32 3

Air Conditioning, Ranges and Cooking Appliances Highest Rating for first and 75% of full current rating of remainder 
General Load Note: - If 3 phase then put calculation valve across all three phases

Quantity Amps Phases
1st Device single phase or 0.00 0 1
1st Device three phase 0.00 0.00 0.00 0 3

General Loads Additional Devices 0.00 0 1

Storage Heater (HWS) Full load connected
Power Voltage

Hot Water System 0.00 240

Motors Highest Rating for first and 75% of full current rating of second and 50% of full load of remainder
Current Power Voltage PF Eff.

96.00 96.00 96.00 43000 415 0.8 0.85
72.00 72.00 72.00 43000 415 0.8 0.85
0.00 0.00 0.00 415 0.8 0.85
0.00 0.00 0.00 415 0.8 0.85
0.00 0.00 0.00 415 0.8 0.85
0.00 0.00 0.00 415 0.8 0.85
0.00 0.00 0.00 415 0.8 0.85
0.00 0.00 0.00 415 0.8 0.85
0.00 0.00 0.00 415 0.8 0.85
0.00 0.00 0.00 415 0.8 0.85
0.00 0.00 0.00 415 0.8 0.85

177.58 175.50 177.88 Amps 86 kW's

INDUSTRIAL MAXIMUM DEMAND THREE PHASE CALCULATION

Industrial Maximum Demand 24/08/2012 5 of 8
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Cable Type PVC/PVC

Number of Cores 4C

Cable Size 95 mm2

Maximum Demand 178 amps

Current Carrying Capacity 177 amps

Current Carrying Capacity Calculation

Notes on Calculation:-

:- Enter Mains cable data from Cable Schedule. 
:- Determine maximum demand from 'Industrial Maximum Demand' 
sheet.
:- Determine Current Carrying Capacity from appropriate tables in AS/NZ 
3008.1.1:2009, depending on cable size, type and installation method.

ie. Table 7, 8, 13 or 14
:- IF Current Carrying Capacity exceeds maximum demand then the 
installation complies.

Current Carrying Capacity 24/08/2012 6 of 8
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Cable Type PVC/PVC

Cable Size 95 mm2

Assume Initial Temp of Cable 75 Deg.

Value of Short CCT. Current 5250 Amps

Trip Time of Protective Device 0.01 Secs

Value of K (temp. constant) 111

Minimum Size Cable Required 4.73 mm2

Short Circuit Temperature Rise Calculation

Notes on calculation.

:- Enter Mains cable data from Cable Schedule.

:- Assume maximum initial temperature of cable type.

ie. XLPE/PVC 90 deg, PVC/PVC 75 deg

:- Value of Short CCT Current can be found on Main                                        

Switchboard Sheet.

:- Determine Trip Time of Protective Device from Circuit 

Breaker Trip Curve and Settings.

:- Determine Value of K (constant) from AS/NZ 

3008.1.1:2009 Tables 52 and 53.

:- If value of 'Minimum Size Of Cable Required' is smaller or 

equal to the size of cable installed, then the installation 

complies.

Short CCT. Temp. Rise 24/08/2012 7 of 8
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J & P Richardson Industries Pty Ltd. Cable List
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Energex Supply Main Switchboard Pump 1 Decontactor S/S 415 43 96 25 1 2 Building Wire 0 6 4364.0 57.2 PASS 0.030 1.000 3614 3614 E125NJ3125 125 3 25 Terasaki TemBreak 2 Economy Range Thermal Magnetic NHP 750.0 750.0 Set Ir=1, Im=6

Energex Supply Pump 1 Decontactor Pump 1 S/S 415 43 96 16 1 25 5C+E Submersible 6 16 1915.7 92.4 PASS 0.030 0.400 1166 1166 E125NJ3125 125 3 25 Terasaki TemBreak 2 Economy Range Thermal Magnetic NHP 750.0 750.0 Set Ir=1, Im=6

Energex Supply Main Switchboard Pump 2 Decontactor S/S 415 43 96 25 1 2 Building Wire 0 6 4364.0 57.2 PASS 0.030 1.000 3614 3614 E125NJ3125 125 3 25 Terasaki TemBreak 2 Economy Range Thermal Magnetic NHP 750.0 750.0 Set Ir=1, Im=6

Energex Supply Pump 2 Decontactor Pump 2 S/S 415 43 96 16 1 25 5C+E Submersible 6 16 1915.7 92.4 PASS 0.030 0.400 1166 1166 E125NJ3125 125 3 25 Terasaki TemBreak 2 Economy Range Thermal Magnetic NHP 750.0 750.0 Set Ir=1, Im=6

Energex Supply Main Switchboard Three Phase Outlet Supply 415 2.5 1 3 3C & E PVC/PVC 2.5 2405.4 78.5 PASS 0.030 0.400 2286 2293 DTCB10316C/DSRCM-32-30-3P 16 3 10 Terasaki Din T 10 Din-Safe-M NHP 112.0 119.0

Energex Supply Main Switchboard Single Phase Outlet Supply 240 2.5 1 2 2C & E PVC/PVC 2.5 2935.7 69.4 PASS 0.030 0.700 2861 2877 DSRCBH1030A 10 1 10 Terasaki Mini CB Din-Safe MCBs RCBO 30mA NHP 59.0 75.0

Energex Supply Main Switchboard Area Lighting Supply 240 2.5 1 20 2C & E PVC/PVC 2.5 590.9 109.8 PASS 0.030 0.330 516 532 DSRCBH1030A 10 1 10 Terasaki Mini CB Din-Safe MCBs RCBO 30mA NHP 59.0 75.0

Energex Supply Main Switchboard Generator Auxilliary Outlet Supply 240 2.5 1 3 2C & E PVC/PVC 2.5 2405.4 78.5 PASS 0.030 0.400 2330 2346 DSRCBH1030A 10 1 10 Terasaki Mini CB Din-Safe MCBs RCBO 30mA NHP 59.0 75.0

Generator Supply Main Switchboard Pump 1 Decontactor S/S 415 43 96 25 1 2 Building Wire 0 6 489.2 4.0 PASS 2.000 5.000 -261 -261 E125NJ3125 125 3 25 Terasaki TemBreak 2 Economy Range Thermal Magnetic NHP 750.0 750.0 Set Ir=1, Im=6 (Generator RCD Protected)

Generator Supply Pump 1 Decontactor Pump 1 S/S 415 43 96 16 1 25 5C+E Submersible 6 16 427.9 18.5 PASS 2.000 5.000 -322 -322 E125NJ3125 125 3 25 Terasaki TemBreak 2 Economy Range Thermal Magnetic NHP 750.0 750.0 Set Ir=1, Im=6 (Generator RCD Protected)

Generator Supply Main Switchboard Pump 2 Decontactor S/S 415 43 96 25 1 2 Building Wire 0 6 489.2 4.0 PASS 2.000 5.000 -261 -261 E125NJ3125 125 3 25 Terasaki TemBreak 2 Economy Range Thermal Magnetic NHP 750.0 750.0 Set Ir=1, Im=6 (Generator RCD Protected)

Generator Supply Pump 2 Decontactor Pump 2 S/S 415 43 96 16 1 25 5C+E Submersible 6 16 427.9 18.5 PASS 2.000 5.000 -322 -322 E125NJ3125 125 3 25 Terasaki TemBreak 2 Economy Range Thermal Magnetic NHP 750.0 750.0 Set Ir=1, Im=6 (Generator RCD Protected)

Generator Supply Main Switchboard Three Phase Outlet Supply 415 2.5 1 3 3C & E PVC/PVC 2.5 448.3 12.4 PASS 0.030 5.000 329 336 DTCB10316C/DSRCM-32-30-3P 16 3 10 Terasaki Din T 10 Din-Safe-M NHP 112.0 119.0

Generator Supply Main Switchboard Single Phase Outlet Supply 240 2.5 1 2 2C & E PVC/PVC 2.5 463.9 8.7 PASS 0.030 5.000 389 405 DSRCBH1030A 10 1 10 Terasaki Mini CB Din-Safe MCBs RCBO 30mA NHP 59.0 75.0

Generator Supply Main Switchboard Area Lighting Supply 240 2.5 1 20 2C & E PVC/PVC 2.5 285.1 51.6 PASS 0.030 1.000 210 226 DSRCBH1030A 10 1 10 Terasaki Mini CB Din-Safe MCBs RCBO 30mA NHP 59.0 75.0

Generator Supply Main Switchboard Generator Auxilliary Outlet Supply 240 2.5 1 3 2C & E PVC/PVC 2.5 448.3 12.4 PASS 0.030 5.000 373 389 DSRCBH1030A 10 1 10 Terasaki Mini CB Din-Safe MCBs RCBO 30mA NHP 59.0 75.0
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SUPPLY DB-01 - C2 (3ø)Circuit:
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(2) E125NJ, 125, 125A

1

(1) S250PE, 250, 200A

Up Stream - DB-01 (3ø) :1

Circuit I.D. : C2 (3ø)

Circuit Breaker (MCCB) Model : S250PE

OCR : 250

Trip Setting : 200 A

Breaking Capacity : 70 kA

Catalogue # : S250PE 3 250
TRIP

100-250A

Set 200A

MSB (3ø)

DB-01 (3ø)

30 kA

Adjustable Settings:
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TIME/CURRENT CURVE
SUPPLY DB-01 - C2 (3ø)Circuit:

Down Stream - DB-01 (3ø) :2

Circuit I.D. : C2 (3ø)

Circuit Breaker (MCCB) Model : E125NJ

Trip Unit : 125

Trip Setting : 125 A

Breaking Capacity : 25 kA

Catalogue # : E125NJ 3 125
TRIP

79-125A

Set 125A

DB-01 (3ø)

Adjustable Settings:
Ir

1

125 A

Im
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750 A
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SELECTIVITY/CASCADE SETTINGS
SUPPLY DB-01 - C2 (3ø)Circuit:

1
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