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Selectivity Study (TCC)
Performed by MSB Supplier

STX Norway Electro, STX-NE

TCC study based on IEC 61363 for Marine, executed using SKM Power Tools (PTW).

Study executed 04.12.2009 by Bjørn Andersen

Project: 75086

Yard: STX-ROB Hull 740/741/742

General:

Sources used for information.

G1,G2,G3, G4,G5: AVK DSG86K1/4W 2125kVA,690V,60Hz,1800rpm

EMG: STAMFORD HCM434E 360kVA,690V/60Hz, 1800rpm

Cable data and general load collected from installer, STX Norway Electro.

References made from drawing 75086-871-070 Sheet 1&2

Propulsion motors are frequency controlled.

Seven (7) studies have been executed.

1. DG4 - BUSTIE - PROPULSION MP1: 3Q1-7Q1-10Q1

2. DG4 – BT - PUMPJET 1: 3Q1 -  7Q1 - 8Q1

3. DG4 – TRANSF. T6: 3Q1 -  13Q30

4. DG4 – 440V distribution: 3Q1 - 12Q7 - 1Q12

5. DG4 – 230V distribution: 3Q1 - 13Q31 - 3Q2

6. MSB-ESB230V DISTR: 3Q1 – 2Q8 – E2Q16 – E3Q10

7. EMgen-Distribution 230V: E1Q1 - E2Q16 – E3Q10

Checked:

Approved:
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Study 1 DG4 - BUSTIE - PROPULSION MP1: 3Q1-7Q1-10Q1

3Q1
Fast I>>

3Q1

 Deif
 RMC 122
Settings  Phase
   I> 0.78 (1950A)
   t> 30
   I>> 1.99 (4975A)
   t>> 0.3

Ikmin2p-PM1

7Q1

 MG
 Masterpact NW08/16/20/25/32/40
 NW25-H1
Trip  2500.0 A
Settings  Phase
   Ir (xIn) 1 (2500A)
   tr (@6xIr) 1s
   Isd (xIr) 1,5 (3750A)
   td (@10xIr) 0,2 (I^2t Out)
   Ii (xIn) OFF (2500000A)

10Q1

 MG
 Masterpact NW08/16/20/25/32/40
 NW20-H1
Trip  2000.0 A
Settings  Phase
   Isd (xIn) 1,5 (3000A)
   td (@10xIn) 0 (I^2t Out)
   Ii(xIn) OFF (2000000A)

Fast I>>

 Deif
 RMC 111D
Settings  Phase
   I>> 1.8 (4500A)
   t>> 0.2

3Q1

 Deif
 RMC 122
Settings  Phase
   I> 0.78 (1950A)
   t> 30
   I>> 1.99 (4975A)
   t>> 0.3

Ikmin2p-PM1

7Q1

 MG
 Masterpact NW08/16/20/25/32/40
 NW25-H1
Trip  2500.0 A
Settings  Phase
   Ir (xIn) 1 (2500A)
   tr (@6xIr) 1s
   Isd (xIr) 1,5 (3750A)
   td (@10xIr) 0,2 (I^2t Out)
   Ii (xIn) OFF (2500000A)

10Q1

 MG
 Masterpact NW08/16/20/25/32/40
 NW20-H1
Trip  2000.0 A
Settings  Phase
   Isd (xIn) 1,5 (3000A)
   td (@10xIn) 0 (I^2t Out)
   Ii(xIn) OFF (2000000A)

Fast I>>

 Deif
 RMC 111D
Settings  Phase
   I>> 1.8 (4500A)
   t>> 0.2

TCC Name:  1. Propulsion Current Scale  x 1 Reference Voltage: 690
Oneline:
November 3, 2009  1:31 PM SKM Systems Analysis, Inc.
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Study 2 DG4 – PUMPJET 1: 3Q1-7Q1-8Q1

3Q1
Fast I>>

3Q1

 Deif
 RMC 122
Settings  Phase
   I> 0.78 (1950A)
   t> 30
   I>> 1.99 (4975A)
   t>> 0.3

7Q1

 MG
 Masterpact NW08/16/20/25/32/40
 NW25-H1
Trip  2500.0 A
Settings  Phase
   Ir (xIn) 1 (2500A)
   tr (@6xIr) 1s
   Isd (xIr) 1,5 (3750A)
   td (@10xIr) 0,2 (I^2t Out)
   Ii (xIn) OFF (2500000A)

Ikmin2p-BT2

8Q1

 MG
 Masterpact NW08/16/20/25/32/40
 NW08-H1
Trip  800.0 A
Settings  Phase
   Isd (xIn) 1,5 (1200A)
   td (@10xIn) 0 (I^2t Out)
   Ii(xIn) OFF (800000A)

Fast I>>

3Q1

 Deif
 RMC 122
Settings  Phase
   I> 0.78 (1950A)
   t> 30
   I>> 1.99 (4975A)
   t>> 0.3

7Q1

 MG
 Masterpact NW08/16/20/25/32/40
 NW25-H1
Trip  2500.0 A
Settings  Phase
   Ir (xIn) 1 (2500A)
   tr (@6xIr) 1s
   Isd (xIr) 1,5 (3750A)
   td (@10xIr) 0,2 (I^2t Out)
   Ii (xIn) OFF (2500000A)

Ikmin2p-BT2

8Q1

 MG
 Masterpact NW08/16/20/25/32/40
 NW08-H1
Trip  800.0 A
Settings  Phase
   Isd (xIn) 1,5 (1200A)
   td (@10xIn) 0 (I^2t Out)
   Ii(xIn) OFF (800000A)

Fast I>>

TCC Name:  2. Pumpjet no.1 Current Scale  x 1 Reference Voltage: 690
Oneline:
November 3, 2009  1:49 PM SKM Systems Analysis, Inc.
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Study 3 DG4 – Transformer T6: 3Q1- 13Q30

3Q1

3Q1

 Deif
 RMC 122
Settings  Phase
   I> 0.78 (1950A)
   t> 30
   I>> 1.99 (4975A)
   t>> 0.3

13Q30

 MG
 Compact NS100/160/250
 NS100 L
Trip  100.0 A
Settings  Phase
   I>=Io x Ir x Sensor 0.9; 0.93 (83.7A)
   t> Fixed
   Isd 8 (669.6A)
   Ii Fixed 11xIn (1100A)
   t(Ii) Fixed

3Q1

 Deif
 RMC 122
Settings  Phase
   I> 0.78 (1950A)
   t> 30
   I>> 1.99 (4975A)
   t>> 0.3

13Q30

 MG
 Compact NS100/160/250
 NS100 L
Trip  100.0 A
Settings  Phase
   I>=Io x Ir x Sensor 0.9; 0.93 (83.7A)
   t> Fixed
   Isd 8 (669.6A)
   Ii Fixed 11xIn (1100A)
   t(Ii) Fixed

TCC Name:  3. GEN - T6, DECK OUTLET Current Scale  x 1 Reference Voltage: 690
Oneline:
November 3, 2009  3:16 PM SKM Systems Analysis, Inc.
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Study 4 DG4 – 440V distribution: 3Q1 - 12Q7 - 1Q12

3Q1

3Q1

 Deif
 RMC 122
Settings  Phase
   I> 0.78 (1950A)
   t> 30
   I>> 1.99 (4975A)
   t>> 0.3

1Q12

 MG
 Compact NS160/250
 NS160 N
Trip  100.0 A
Plug  100.0 A
Settings  Phase
   Ir (80 & 100A CT) 0,8 (80A)
   Im (16-160A CT) 100A CT (1250A)

Ikmin2p-BUS440V

12Q7

 MG
 Compact NS400/630
 NS400 L
Trip  400.0 A
Settings  Phase
   I>=Io x Ir x In 0.7; 0.95 (266A)
   t> Fixed
   Isd (xIr) 6 (1596A)
   Ii Fixed 11xIn (4400A)
   t(Ii) Fixed

Reflex trip_1Q12 (t<10ms)

3Q1

 Deif
 RMC 122
Settings  Phase
   I> 0.78 (1950A)
   t> 30
   I>> 1.99 (4975A)
   t>> 0.3

1Q12

 MG
 Compact NS160/250
 NS160 N
Trip  100.0 A
Plug  100.0 A
Settings  Phase
   Ir (80 & 100A CT) 0,8 (80A)
   Im (16-160A CT) 100A CT (1250A)

Ikmin2p-BUS440V

12Q7

 MG
 Compact NS400/630
 NS400 L
Trip  400.0 A
Settings  Phase
   I>=Io x Ir x In 0.7; 0.95 (266A)
   t> Fixed
   Isd (xIr) 6 (1596A)
   Ii Fixed 11xIn (4400A)
   t(Ii) Fixed

Reflex trip_1Q12 (t<10ms)

TCC Name:  4. GEN - 440V Distribution Current Scale  x 1 Reference Voltage: 440
Oneline:
November 4, 2009  1:52 PM SKM Systems Analysis, Inc.
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Study 5 DG4 – 230V distribution: 3Q1 –13Q31 - 3Q2

3Q1

3Q1

 Deif
 RMC 122
Settings  Phase
   I> 0.78 (1950A)
   t> 30
   I>> 1.99 (4975A)
   t>> 0.3

3Q2

 MG
 Compact NS100/160/250
 NS160 N
Trip  100.0 A
Settings  Phase
   I>=Io x Ir x Sensor 1; 0.88 (88A)
   t> Fixed
   Isd 10 (880A)
   Ii Fixed 11xIn (1100A)
   t(Ii) Fixed

Ikmin2p-BUS230V

13Q31

 MG
 Compact NS100/160/250
 NS100 L
Trip  100.0 A
Settings  Phase
   I>=Io x Ir x Sensor 0.9; 0.93 (83.7A)
   t> Fixed
   Isd 10 (837A)
   Ii Fixed 11xIn (1100A)
   t(Ii) Fixed

3Q1

 Deif
 RMC 122
Settings  Phase
   I> 0.78 (1950A)
   t> 30
   I>> 1.99 (4975A)
   t>> 0.3

3Q2

 MG
 Compact NS100/160/250
 NS160 N
Trip  100.0 A
Settings  Phase
   I>=Io x Ir x Sensor 1; 0.88 (88A)
   t> Fixed
   Isd 10 (880A)
   Ii Fixed 11xIn (1100A)
   t(Ii) Fixed

Ikmin2p-BUS230V

13Q31

 MG
 Compact NS100/160/250
 NS100 L
Trip  100.0 A
Settings  Phase
   I>=Io x Ir x Sensor 0.9; 0.93 (83.7A)
   t> Fixed
   Isd 10 (837A)
   Ii Fixed 11xIn (1100A)
   t(Ii) Fixed

TCC Name:  5. GEN - 230V Distribution Current Scale  x 1 Reference Voltage: 230
Oneline:
November 4, 2009  11:11 AM SKM Systems Analysis, Inc.
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Study 6 MSB-ESB230V DISTR: 3Q1 – 2Q8 – E2Q16 – E3Q10

3Q1

3Q1

 Deif
 RMC 122
Settings  Phase
   I> 0.78 (1950A)
   t> 30
   I>> 1.99 (4975A)
   t>> 0.3

E3Q10

 MG
 Compact NS100/160/250
 NS160 N
Trip  100.0 A
Settings  Phase
   I>=Io x Ir x Sensor 1; 0.88 (88A)
   t> Fixed
   Isd 6 (528A)
   Ii Fixed 11xIn (1100A)
   t(Ii) Fixed

Ikmin2p-ESB230V

E2Q16

 MG
 Compact NS100/160/250
 NS100 L
Trip  100.0 A
Settings  Phase
   I>=Io x Ir x Sensor 0.7; 0.95 (66.5A)
   t> Fixed
   Isd 6 (399A)
   Ii Fixed 11xIn (1100A)
   t(Ii) Fixed

Ikmax-ESB230V

Ikmin-ESB690V

2Q8

 MG
 Compact NS400/630
 NS400 L
Trip  400.0 A
Settings  Phase
   I>=Io x Ir x In 0.7; 0.9 (252A)
   t> Fixed
   Isd (xIr) 10 (2520A)
   Ii Fixed 11xIn (4400A)
   t(Ii) Fixed

3Q1

 Deif
 RMC 122
Settings  Phase
   I> 0.78 (1950A)
   t> 30
   I>> 1.99 (4975A)
   t>> 0.3

E3Q10

 MG
 Compact NS100/160/250
 NS160 N
Trip  100.0 A
Settings  Phase
   I>=Io x Ir x Sensor 1; 0.88 (88A)
   t> Fixed
   Isd 6 (528A)
   Ii Fixed 11xIn (1100A)
   t(Ii) Fixed

Ikmin2p-ESB230V

E2Q16

 MG
 Compact NS100/160/250
 NS100 L
Trip  100.0 A
Settings  Phase
   I>=Io x Ir x Sensor 0.7; 0.95 (66.5A)
   t> Fixed
   Isd 6 (399A)
   Ii Fixed 11xIn (1100A)
   t(Ii) Fixed

Ikmax-ESB230V

Ikmin-ESB690V

2Q8

 MG
 Compact NS400/630
 NS400 L
Trip  400.0 A
Settings  Phase
   I>=Io x Ir x In 0.7; 0.9 (252A)
   t> Fixed
   Isd (xIr) 10 (2520A)
   Ii Fixed 11xIn (4400A)
   t(Ii) Fixed

TCC Name:  6. MSB - ESB Current Scale  x 1 Reference Voltage: 230
Oneline:
November 11, 2009  3:33 PM SKM Systems Analysis, Inc.
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Study 7 EMgen-Distribution 230V: E1Q1- E2Q16 – E3Q10

E1Q1

E1Q1

 Deif
 RMC 122
Settings  Phase
   I> 0.69 (276A)
   t> 30
   I>> 1.75 (700A)
   t>> 0.3

E3Q10

 MG
 Compact NS100/160/250
 NS160 N
Trip  100.0 A
Settings  Phase
   I>=Io x Ir x Sensor 1; 0.88 (88A)
   t> Fixed
   Isd 6 (528A)
   Ii Fixed 11xIn (1100A)
   t(Ii) Fixed

E2Q16

 MG
 Compact NS100/160/250
 NS100 L
Trip  100.0 A
Settings  Phase
   I>=Io x Ir x Sensor 0.7; 0.95 (66.5A)
   t> Fixed
   Isd 6 (399A)
   Ii Fixed 11xIn (1100A)
   t(Ii) Fixed

Ikmin2p-ESB230V

E1Q1

 Deif
 RMC 122
Settings  Phase
   I> 0.69 (276A)
   t> 30
   I>> 1.75 (700A)
   t>> 0.3

E3Q10

 MG
 Compact NS100/160/250
 NS160 N
Trip  100.0 A
Settings  Phase
   I>=Io x Ir x Sensor 1; 0.88 (88A)
   t> Fixed
   Isd 6 (528A)
   Ii Fixed 11xIn (1100A)
   t(Ii) Fixed

E2Q16

 MG
 Compact NS100/160/250
 NS100 L
Trip  100.0 A
Settings  Phase
   I>=Io x Ir x Sensor 0.7; 0.95 (66.5A)
   t> Fixed
   Isd 6 (399A)
   Ii Fixed 11xIn (1100A)
   t(Ii) Fixed

Ikmin2p-ESB230V

Harbour Mode

Emergency Mode

Harbour Mode

Emergency Mode

TCC Name:  7. EMgen - Distr. 230V Current Scale  x 1 Reference Voltage: 230
Oneline:
December 4, 2009  12:52 PM SKM Systems Analysis, Inc.


