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Cooperative Title Calculation of a short-circuit current and selection of interrupting capacity
of circuit breaker
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ABSTRACT

This project aims to study in creating a short circuit current calculation application and
selecting interrupting capacity of circuit breaker. For creating the short circuit current calculation
application, it must consider the accuracy, which has to follow IEC 60909 standard and for selecting
interrupting capacity of breaker, it has to be enough for short circuit current. The studied site is a
department store having 1600 kVA transformer apparent power rated and has the nearly size of
designing interrupting capacity of main circuit breaker and sub circuit breaker. However, sub circuit
breaker endures short circuit current less than main circuit breaker because the short circuit position is
far from power source. This affects to circuit breaker capital cost which depends on interrupting
capacity that is the more interrupting capacity high the more circuit breaker capital high considered in
case of AT (Amp Trip) and AF (Amp Flame) are the same rated power. Therefore, the short circuit
current calculation should be recalculated from actual wiring distance and selection of interrupting
capacity should be done by new short circuit current. This study can reduce capital cost in circuit
breaker around 61,680 baht. In accordance with the recalculation, this can reduce interrupting capacity
of circuit breaker and circuit breaker capital cost. However, the recalculation and reselection must not
change previous installation plan otherwise the circuit capital cost would be charged to increase

interrupting capacity of breaker to protect the circuit if the new load is set near power source.
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MEA to RMU 3x120 XLPE cable tray 400 mm 2 6
RMU to RMU 3x120 XLPE = 1 3
RMU to TR 3x70 XLPE 4" RSC | 3
TR to MDB2 3000 Amp,100%/N busbar = 1 4
TR to Ground rod 1x185/G IECO1 11/2"IMC 1 1
MDB?2 to EMDB 4x240,1x50/G XLPE 4" IMC 2 10
ATSI to GCP 4x150,1x50/G XLPE cable tray 300 mm 2 10
Gen set to rod 1x70 = "BV G 1 1
MDB2 to CAP BANK 6x240,2x70/N, 1x70/G XI-PR cable tray 300 mm 1 9
MDB?2 to rod 1x240 [ECO] 11/2"1IMC 1 1
EMDB to EDBWSA 4x120,1x25/G XLPE 3"IMC 1 5
EMDB to EDBWSB 4x35,1x16/G XLPE 2"IMC 1 5
EMDB to EDBWSC 4x120,1x25/G XLPE 3"IMC 1 5
EMDB to STF+FML 4x16,1x6/G FRC 1172"IMC 7 35
MDB2 to SDBWSA 1250 amp Cu busduct 1 5
MDB2 to SDBWSB 1250 amp Cu busduct 1 5
MDB?2 to SDBWSC 1600 amp Cu busduct 1 5
EMDB to EDB EX CP 4x35,1x16/G XLPE 2"IMC 1 )
EDX EX CP to STF 4x25,1x6/G IECO1 112" EMT 3 15
EMDB to rod 1x25 [ECO1 172" IMC 1 1

20




n0A13NID Part A

@3199 3-2 AT NNDALVUVLIAVIFUA(#D)

g Indeg 1 18 (sqmm) silavesany | FewudAume | Swauga | ol
00A3 1% Part A

SDBWSA to DBBIA 4X150,1X50/G XLPE 3" IMC 2 10
SDBWSA to PBBIA/I 4x25,1X10/G XLPE 2" IMC 1 5
SDBWSA to LPOD/A 4x4,1x4/G XLPE 1"IMC 1 5
PPBIA to LPBIA 4x10,1x6/G IECO] 1 "EMT 1 5
PPBIA to Receptacle 2x4,1x4/G LSZH 12" IMC 14 42
FROM DBBIA 4X185,1X25/G IECO] 312" IMC 1 55
PPBIA/I to LPB1A/I 4x10,1x6/G IECO1 I "EMT 1 5
PPB1A/I to Receptacle 2x4,1x4/G IECO1 1/2" EMT 6 18
PPBIA/I to STF 4%6,1x6/G IECO1 3/4" EMT 2 10
EDBWSA to EDB-LA 4x70,1x16/G IECO1 2 1/2"EMT 1 5
EDBWSA to EPBIA 46,1X6/G IECO1 3/4" EMT 1 5
EDBWSA to EPBIA/I 4x16,1x10/G IECO1 1 1/4" IMC 1 5
EDBWSA to ESN-B1/01 4x50,1x10/G LSZH 2" IMC I 5
EDBWSA to ESN-B1/02 4X70,1X16/G LSZH 212" IMC I 5
EDBWSA to ESN-B3/01 4x16,1x10/G LSZH 1 1/4" IMC I 5

21




non1lsuIa Part B

A15197 3-2 ﬁ’lﬁ’l\‘iﬂ’EJ'F]LL‘]JU“U‘HW]“UBQET'IEIGT’]ﬁ'l(Gi@)

910 Infiag) I /18 (sqmm) WAV Y oudume | Swauga | aieldsa
28A3N0 Part B

SDBWSB to PPB1B 4x25,1x10/G XLPE 2"IMC 1 5
SDBWSB to LPOD/B 4x4,1x4/G XLPE 1" IMC 1 5
SDBWSB to Receptacle 4x25,1x10/G XLPE 2" IMC 2 10
PPIB to LPBIB 4x10,1x6/G IECO1 " EMT 1 5
PP1B to Receptacle 2x4,1x4/G LSZH 12" IMC 20 60
DBIMB to PPIMB 4x35,1x10/G IECO1 112" IMC 1 5
PPIMB to LPIMB 4x10,1x6/G IECO1 1"EMT 1 3
DBI1MB to Restaurant 4x120,1x10/G IECO1 2"IMC 8 40
PP1MB to Receptacle 2x4,1x4/G IECO1 12" EMT 4 12
PPIMB to STF 4x6,1x6/G IECO1 172" EMT 2 10
EDBWSB to EPB1B 4x16,1x6/G IECO1 1 1/2"EMT 1 5
EDBWSB to EPIMB 4x6,1x4/G IECO1 3/4" EMT 1 5
EDBWSB to ESN B3/02 4x25,1x6/G LSZH 112" IMC 1 5
EDBWSB to EDB-LB 4x25,1x6/G [ECO1 11/2" EMT 1 5
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SDBWSC to DBIMC 4x150,1x50/G XLPE 3" IMC 2 10
SDBWSC to PPB1C 4x16,1x10/G XLPE 11/2"IMC 1 5
DBIMC to PPIMC 4x35,1x10/G IECO1 112" IMC 1 5
DBIMC to Restaurant 4x120,1x16/G [IECO1 3"IMC 12 60
PPBIC to LPB1C 4x10,1x6/G [ECO1 1" EMT 1 3
PPBIC to Receptacle 2x4,1x4/G ESZH 112" IMC 21 63
PPBIC to STF 4x4,1x4/G LSZH 3/4" IMC 1 5
PPIMC to VLP]MC 4x10,1x6/G IECO1 LY EMT 1 5
PPIMC to Receptacle 2x4,1x4/G IECO1 1/2" EMT 7 21
PPIMC to STF 4x4,1x4/G 1ECO1 3/4" EMT 1 5
SDBWSC (o LPOD/C 4x25,1x10/G IECO1 2" IMC 1 5
SDBWSC to Super market 4x120,1x16/G LSZH 3"IMC 2 10
SDBWSC to Event hall 4x25,1x10/G XLEBE 1"IMC 1 5
SDBWSC to STF 4x25,1x10/G XLPE 2" IMC 3 15
SDBWSC to PPOF 4x4,1x4/G [ECO1 3/4"EMT 1 D
EDBWSC to EPBIC 4x6,1x6/G IECO01 3/4" EMT 1 5
EDBWSC to EPIMC 4x16,1x10/G IECO1 11/4"IMC 1 5
EDBWSC to ESN 4x25,1x16/G LSZH 11/2"IMC 1 5
EDBWSC to Super market 4x50,1x10/G LSZH 2"IMC 1 5
EDBWSC to STF 4x25,1x6/G LSZH 112" IMC 1 5
EDBWSC to Escalator 4x16,1x6/G LSZH 1"IMC 1 3
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EasyPactEZC™

EZC10@H 1 P : 25kA fi 240Vac

100 Amp frame 1 Pole

Ampere Rating Unit Price
wions:uA § SAWHUIDE ()
15 EZC1@QH1015
20 EZC10QH1020 2,440 -
25 EZC10@H1025
30 EZC100H1030
40 EZC10QH1040
50 EZC10QHIO50
2,550 -
60 EZC100H1060
75 EZC10QH1075
B0 EZC10QH1080
100 EZC10QH1100 3,300-
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EasyPactEZC™

EZCI1OQH 2 P : 30kA A 415Vac

100 Amp frame 2 Pole

Ampere Rating Unit Price
wians:ua STAVHUDE (L)
15 EZC100H2015
20 EZC100H2020
25 EZC120H2025
2,550~
30 EZ2C100H2030
40 EZC100H2040
50 EZC100H2050
60 EZC100H2060
75 EZC1Q@H2Q75 2,660
8@ EZC10QH2080
120 EZC10QHZ10@ 3.300-
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EasyPactEZC™

100 Amp frame 3 Pole

EZC100B : 75kA
EZCIQOF : 10kA
EZCIQON : 15kA
EZCIS0H : 30kA

A 415Voc

15 EZCI00HION E2CI00F3013
20 EICITDHIOD 2080- EIC100FI020 3,080~
p--] EZCIOOH3D2S EZCIOOF3023
30 mm 30 EZCI1OQF3030
40 £2C100H3040 2780~ EZCIO0FI040 3190~
se £2010013050 £2C100F3050
L] EZCIO0HITED E2CI00F3000
73 - 2880~ EZCIDAF3075 1220~
80 - E2CI00F3080
L - - EZCI00F3100T 4430~
13 £2CIBON2013 EZCIOOH3DLS
2 EXC100K3028 1050~ EZCIDOH3020 5,570~
a3 EZC10003923 £2C100H3023
£ £2C100K3I0Z EZCIO0H3D30
40 EZCIO0N3C4D 3150- EZCIOOHIT40 4,080 -
50 EZCLOONIOID EZC100H3DS0
-5} EZCIOON30ND EZCIO8HIGE0
73 EICI100M307S 3250~ EZC10QH3072 B8,28Q -
80 EZCIO0NI080 EZC100H3080
100 EZCIO0NI100 5,400~ EZCIO0HIIBG 5350
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EasyPactEZC™

EZC25@H 2 pole : 36kA

fi 415Vac

250 Amp frame 2 Pole

Unit Price

SIN/HDE (nn)

100 EZC250H2100 | |
125 EZC25QH2125

10,100.-
150 EZC250H2150
160 EZC250H2160
175 EZC250H2175
200 EZC25@H2200 14100-
225 EZC25@H2225
250 EZC250H2250 16,100
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EasyPactEZC"™

EZC4Q@ON : 36kA
EZC4Q0H : 5QkA
A 415Vac

400 Amp frame 3 Pole

Ampere Rating Catolog No. Unit fi’rice Catalog No. Unit Price
whons:a s§u' swh/HLbe (unn) su sIAV/KELDe (Un)
320 EZC4Q@N3320N EZC40Q0QH332@N
350 EZC4@@N335GN 25,200.- EZC400H3350N 25,600.-
400 EZC400ON34Q0ON EZC400H3400N
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EasyPactEZIC™

EZC25QF : 18kA
EZC25ON : 25kA
EZC250H : 36kA

fl 415Voc

250 Amp frame 3 Pole

wo EIC2Z0OF 300 EZC25OMN3I00
s EZC250F 3123 77e0- EZC230M3123
113500~
i ] ETC2S0F3I0G ETCITQNILTD
100 E2C220F3100 EZC230M3120
173 EICISOFTS 9,150 - EZC2oOMELTS
200 EICZIVFIAZOD EZC2IONITTO
11,000~
223 EZC22QF3Z23 EZCZION3Z2S
19,320 -
pe=l-] ECITOFI250 EZC230MNIZ0

125 EZCIONILIZT 12,240 -
i ETC2TRNISO
loo EZC222M3100
173 EIC230OM3LTS 18100
200 EICZ30N3200
223 EZC250M3223

10.80Q.~
o0 ETCISON3ZID
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HITACHI

Inspire the Next
(SN e

MOLDED-CASE CIRCUIT BREAKER (MCCB)

Economical (S-Series)

Type Pole Rate Current (A) A}
230V | 400v | W | H | D (THS)
5908 2 5,10, 15,20, 30 2.5 1.5 S0 | 95 | 60 550
3 5, 10,15, 20, 30 25 1.5 75 |1 95 | 60 780
— 2 5,10, 15,20,30, 40,50 75 25 52 | 130 | 60 950
3 5, 10, 15, 20, 30,40, 50 75 25 75 | 130 | & 1,350
s 1008 2 60,75, 100 35 10 52 | 130 | 60 1,750
2 60, 75, 100 s 10 75 | 130 | 60 2,400
A 3 125 _ 15 15 | 105 | 165 | 68 3,050
3 150, 175, 200, 225 s 15 105 | 165 | 68 4,750
5-4005 3 250, 300, 350, 400 50 36 140 | 257 | 103 9,400
SX400 3 200-400A Adjustable 50 36 140 | 257 | 103 9,900
56005 3 500, 600 50 36 210 | 274 | 103 16,600
SX600 3 300-600A Adjustable 50 36 210 | 274 | 103 20,300
$-80058 3 700, 800 85 3 210 | 274 | 103 26,000
SX800 3 400-800A Adjustable 85 36 210 | 274 | 103 27,500
MINIATURE CIRCUIT BREAKER (MCB)
6,10, 16, 20,25, 32A 135
d 40, 50, 63A 190
6,10, 16, 20,25, 32A 370
hipe . 40, 50, 63A 400
m\:;s PRBmart.com 3 6&‘&1&”’251323 : 590
Bevaking Cagiacity $hA & 2I0MENAL type € 40, 50, 63A 630
6,10, 16, 20,25, 32A 260
: 20,50, 63A 3%
6,10, 16, 20, 25, 32A 580
" 40, 50, 63A 710
6,10, 16, 20,25, 32A 1,020
A 40, 50,63A 1,100
« 25,32,40A 1,500
63A 1,900
_ 25,32,40A 2,300
RS 4
Breaking Capiacity G4A @ TRUAOVAL type C 63A 2,800
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Type | Pole Rate Current (AT) "“&'H"‘;"
230V 40v | w| H | D

2 |5,10,15,20,30 75 25 52 | 130 | 60 930
£ 3 |5, 10,15,20,30 75 25 75 | 130 | 60 1,300
- 2 |5.10,15,20, 30,40, 50, 60 25 10 s2 | 130 | 60 1,150
3 |5.10,15,20,30,40, 50,60 25 10 75 | 130 | 60 1,600
W 2 |15,20,30,40,50,60,75,100] 50 25 65 | 150 | 78 2,150
3 |15,20,30,40,50,60,75,100] 50 25 %0 | 150 | 78 3,050
2 |s10 100 50 90 | 150 | 68 3,500
sl 100 50 9 | 150 | 68 4,100
ExK125:§ |3 115.20,30,40,50,63,75,100[ 50 30 % | 150 | 68 3,050
3 |125 50 30 90 | 150 | 68 3,900
3 |15,20,30,40,50,63,75,100] 100 50 %0 | 150 | 68 5,300
il M 100 50 9 | 150 | 68 6,600
F-100G8 3 ]15,20,30,40,50,60,75,100| 100 75 9 | 150 | 86 5,800
3 | 125,150,175, 200, 225 50 30 105 | 165 | 68 6,600
Fa2%05 1 50 30 105 | 165 | 68 8,000
FXE225:S | 3 |125-225A Adjustable 50 30 105 | 165 | 68 9,600
3 |125,150, 175, 200, 225 100 50 105 | 165 | 68 7,650
RSB A3 Y250 100 S0 | 105 | 165 | 68 9,300
FXE225-H | 3 |125-225A Adjustable 100 50 105 | 165 | 68 10,500
F-22568 | 3 | 125,150, 175, 200,225 100 75 105 | 165 | 103 8,000
F-250G8 3 250 www. PNBmart.cdm 100 75 105 | 165 | 103 9,500
F-400R 3 | 250,300, 350,400 100 50 140 | 257 | 103 10,250
FX400 3 | 200- 400A Adjustable 100 50 140 | 257 | 103 11,500
F400GB | 3 |250,300,350,400 100 75 140 | 257 | 103 12,500
F-630F 3 |500,600,630 100 50 210 | 274 | 103 18,000
FX600 3 |300-600A Adjustable 100 50 210 | 274 | 103 22,700
F-600GB | 3 |500,600 100 75 210 | 274 | 103 19,500
F-800R 3 |700,800 100 50 210 | 274 | 103 28,600
FX800 3 | 400- B0OA Adjustable 100 50 210 | 274 | 103 30,000
F800GB | 3 |700,800 100 75 210 | 274 | 103 32,000
F-1000C 3 |500- 1000A Adjustable 125 85 210 | 410 | 150 63,000
F-1200C 3 | 600-1200A Adjustable 125 85 210 | 410 | 150 74,000
F-1600€ 3 |800- 1600A Adjustable 125 100 210 | 370 | 140 127,000
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SPECIFICATION

Unit Price
Rate Current
Model {A) AL-1C [AUX-1C| SHT | UVT smw'fl]md\om
Economical
5305 3.5,10,15,20,30A z : > : :
55058 5,10,15, 20, 30, 504
S60R8 5,10, 15, 20, 30, 50, 60A 1035 | 890 | 1s0 | - 240
S10058 60,75, 100A
25A : -
$XK225 LA 550 | 1,250 | 2,000 .
55005 250, 300, 350, 400A
SX400 300/225/250 300/350/400A Adjusiabie TG | UEE | 2R | A0 385
56005 500, 600A
SX500 300/350/400/500/600A Adjustable
e S 1600 | 1350 | 3200 | 6150
5X800 400/450/500/600/700/800A. Adjustable
Standerd type
F-30F8 3,5,10,15,30,30A 0
F-60R8 15,30, 30, 40, 50, 60A il Wil s
F-50K8 5,10, 15, 20, 30, 40, 50A preen
F-100RE_ [ 15,20, 30, 50, 60, 75, 100A
FXKSOHU  [5.10A 240
Prcizss | 132000 50,637, 100R 1400 | 1035 | 1500 |
P 15, 20. 30, 40, 50, 63, 75, 100A W PN mart cdm
125A
125A
o 150, 175, 200, 225A
125A
F228KC  [150,175,300, 335K e
F250F8 [250A
S ~ 1550 | 1350 | 2700
xkasos | LIR075, 200,275
Pozson L2 0175 300, 3758 240 385
250A
F400R  [300.350.400h S 155 | 1350 | 2700 | 5800
FX400 200/225/250/300/350/400A Adjustabie
F-600F
FX600 300/350/400/500/600A Ajustabis
F-800R 700, 806A 1600 | 1,350 | 3200 | 6150
FX800 400/450/500/600/700/800A Adjustable
F-B00RH 700, 800A
F-1000K TO00A p:
F-1000C | 500/600/700/800/900/1000A Adjustable
FX1000 S00/600/700/00/900/1000A Adjustable
F-1200C | 600/700/800/1000/1200A Adjustable 2600 | 2550 | 3600 | 9350 470
FX1200 500/700/800/1000/1 200A, Adjustable
F-1600CB | 800/900/1000/1200/1400/1600A Adjusiable
F-16008 1000, 1200, 1400, 1600A
F-1600E | B00/900/1000/12007140071600A Adjusiable Tnetal by
F-2000E | 1000/1200/1200/1600/1800/2000A Adjustable | 00 | 3650 | 6200 | 6900 factory only
[ FHigh interupting capaciy type . #
F-T00GB__[15,20, 30, 50,75, 100A T400 | 1,035 | 1,900 ] 4800 3%
T25A
F22568 [55,175.300,375A
F35068  |250A 1550 | 1350 | 2700 | 5800 | 0
Fa00c | 20A 3”
300,350, 400A
F-600GB___|500.600A
T 1600 | 1,350 | 3200 | 6150
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interrupting Capacity | Rate sensitivity current| Dimension
Type Rate Current [A] KA (mAJ [mm) _|Unk Poce
230V | 400V | High | Nomal [W|H|D
EX30 5,10,15,20,30 5 25 30 | 10072001500 | 75 | 130 3,900
EB-50F (CE) 5,10,15, 20,30, 40,50 5/2 - 30 100 50|19 160| 3300
EB-S0E (CE) 5,10, 15, 20,30,40, 50 502 . 30 100 75|96 160] 5800
EX50 5,10, 15,20,30,40, 50 5 25 30 | 1007200500 | 75 [130j 60| 3,900
EXS0C 5,10, 15,20, 30,40, 50 35 10 30 | 100/200/500 | 75 [130| 60| 4,250
EX1008B 60,75, 100 35 19 30 | 1007200500 | 75 {130(103] 4,950
RX100 5,10,15,20,30,40,50,60,75,100 | 85 50 30 | 100/200/500 [120{150| 68 | 18,800
RXK125-S | 15.20,30,40,50,60, 75, 100,125 50 30 - | 1007200500 | 90 {150| 68| 10,700
RXK125-H 15, 20, 30,40, 50, 60, 75, 100, 125 100 50 - | 1007200/500 | 90 |150| 60| 13,000
EX225 125,150, 175,200,225 35 15 30 | 100/200/500 |105|165/68 | 8,000
RXK250-5 125,150, 175,200, 225, 250 50 30 .30 100/200/500 | 90 |150{ 68 | 12,500
RXK250-H 125,150,175, 200,225,250 100 50 30 | 100/200/500 | 90 |150{103| 14,100
RG-225BN 125,150,175, 200,225 Igs; 42 30 | 100/200/500 {185|345(103| 43,500
: Wo N R A _
EX4008 | 200 - 400A Adjustable 50 30 | 100/200/500 |140{257|103| 27,800
RX4008 200 - 400A Adjustable 100 50 30 | 100/2007500 |140{257{103| 30,000
{RG-4008N 250,300, 350, 400 85 42 30 | 100/200/500 |185}345[103] 69,000
EX6008 300 - 600A Adjustable 50 36 - | 100/200/500 |210|274[103| 49,500
RX6008 300 - 500A Adjustable 100 50 - wofzowsoo 210|274{103 53,000
EX800B 400 - B00A Adjustable 50 36 -« | 100/200/500 [210]274{103] 72,900
RX800B 400 - BOOA Adjustable 100 . 50 - ménmfsoo 210{274{103] 82300

il




EasyPact MVS (3P) fiadowSeu Trip Unit gu ET21

(731 FURTIBUNBURT ToRzOun ; : i
e Friimn (A} THg init long-time: shor:-time
[4}] i i protection protection
8 800 EasyPact MYSOR ET21 BODA 2OBOCA 150%%
0 1000 EasyPact MVS10 ET21 1000A ADO-ID00A 1,510
it
= 1250 EasyPact MVS1Z ET21 1250A SCO-1250A  1590%
()
= 1600 EasyPact MVS18 ET21 1600A B40-1600A  1.510°%
Ci? 2000 EasyPact MVS20 E£T21 20004 BOO-P000A 150"
g EasyPact MVS 2500  EasyPact MVS25 ET21 25008 1L00-2500A 1.5-10%r
ﬁ 800 - 40004 00 EasyPact MVS2) BT R200A UHOACL0A 1500
B 4000 EasyPact MVS40 EV2i4000K,  1600MD00A 150
A ® YUIBOTEUR BOO - 4,000 A
W« (U= 40, 55 KAGZROA40V AC
» [CS = 100% ICU
14 ® 3P, 4P
* Elegiramc Trip unit EasyPact MVS (3P) findowsou Trip Unit su ET55

# i Earth Leakage

N Ir
TIERELBUAMUAY

\ w-tme
Frame (M}

protechon

BiXy  EasyPact MvS08 ETHS 8004 320-8004 1.5:30%

1000 EadyPoctbAs10 | | . ETSSI000A- 300400 1510k
1250 - EasyPust MYS12 ET55 12604 500-12604 |1 540"
1000 EsnPUCiMVSTE | ETSST800A- L BiD1090A | 15100k
2000 EasyPact MYS20 ETAS 20034 B00-2000A 1.510%
L2500 EasyPac MVS23 ; ETSS 2500 . 1000-2500A  1.6-10%
3200 | EasyPact MVSI2 ETHS 32004 1250-3280A  1.510%
a0, | EssyPaciinvsan il ETAS 4000A 6004000A 15107
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‘Withdrawablel Draw-out Circult Breakers

ir'-s!am.‘:;racous enn??f@tt . Typa N ::’: o “": i 2{: ::‘mﬁiﬁw) .......... g’_’
protection protection . S - . Q’
- KVSDENZME2L Fr280 MVSUENIMW2L 98,560 g
- s MVS10N3MF2ZL 78,420 MVS1ONIMW2L 99,310 m
- MVS12NIMF2L 82,560 MYE12NIMW2L 103,200 %
. i MVSHENIMF 2L 93,340 MVS16NIMW2L 118,640 _g
B - MVS2ONIMF2L 106,780 MVYS20N3IMW2L 132,448 E
- - MVS25N3MF2L 136,040 MVSZENIMW2L 173,760 g
- - MVSIZN3MF2L 171,310 MVS32NIMW2L 214,080 ao-‘
: - MssonaEL maw g, MVSAONIMWE, 320,640
Y, A

It
Instantaneous
protection

z
-
m 1

lcu = ot = 50 kA(MVSS800-3200)

earih fault

" <A {MVS4000)
protection

ltu = lcs.=

HRAUM

2-15%n or OFF

2-15‘ln or OFF

218 or QFF

2150 OFF

2-15%n or OFF

2:15"n or OFF

2-1 5N or OFF

| 2:15%n0r OFF

: 81180 . NVSGENIMWEL w 101,440
e NN yasm : mouwwsa [ e i:jos.rlq{;'p-}‘.
= MVS12N3MPEL 94,920 MVSTZNIMNSL 118,720
. MVS2ONIMESL

1 HaVS2SNAMFSL

; N%VS.BZNBMFSL zaa.z'w‘
U wvsioveg 336,750
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EasyPact MVS (3P) Bndowsow Trip Unit §u ETEG

SremlinaRuA FiERsiTEn

o 1 shoti-time
Frame (A) Trip untt i

protection

£ 800 EssyPact MVSD8 ET66 800A IZ0-B0CA  150%
'?é EasyPoct MVS 1000 EdsyPact MVS10 ET60 10004 400-1000A 151000
E 800 - 4000A 1250 EasyPact MyS12 ETHG 12504 S00-12504 1 510%
o . AL 1600 EasyPact MVS1 £766 16007 BAD-1600A 1.5-10°%
g * TIAATEUA 800 - 4,000 A 2000 EasyPact MVS2( ET60 20004 B00-2000A 1590
= : ég _ :[;c?c: ﬁtiﬂes‘amv " 2500, . EnsyPact MYS25,. i ET66 25004 100075008 15-10°1
O . 3P 4P 3200 EasyPact MVS32 ET6G 32007 12R0-3200A  1.510%r

= Electronic Trip umt ho0d E&Wact'wsé&}'j 0 ETEG4000Rn. %, 1600-4000A 1510

» {39 Earth Leakage

atfrraliddud s

Elecricol auxiliaries AMSUILSNINOSSu EasyPoct MVS

E Power C

L sttt aiAy

ik
=2

- Closing release XF 2007250 V- AC/DC
43 Openinggelease 0 0 0N Lo MX2DI/Z50V ACIDC
d‘ . Ready 1o clese contact PF 1 changeovar contact (54 - 240V]

]

Molor mechaem WACH 220-240 Vo S50 He

g W

Undervollage rélease
fesponse time 50ms

(=

MN 2007260V ACDC

s

Undiovcotag e oy Uk (6 Skl M defiy unit (R 200250 vm i

& SR N L RALL AT NG . e £
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H
inStantans

prete:

2-15%n or OFF

2-18%n or OFF
2-15%n or OFF
2:15"In or OFF
218" In or QFF
2:16%n or OFF
241500 or OFF

2-15%Inor OFF

A T M i e G e o £ R R

ig

aarth f

0.3-1*in{In< < 400A),
.21 In(4D0A< 2 In< BO0A)

0.2-1"In
S00-1200A
S00-1200A
500-1200A
500-1200A
500-12004

MVSOBNINFOL

MVSTONIMFGL
MVSTZNIMFEL
MVS16N3IMFGL
MYS20NIMFGL
MYS2ENIMFBL
MVSI2NIMEGL

100,640

105,600
114,380
127,150
140,590
172,430

206,440

MVSCENIMWEL

VS TONIMWEL
MVS12NIRIWGL
MVS16NIMWEL
MVSZONIMWGL
MVS2ENIMWEL
MVSIZNIRAWEL

FAVSAONIMWGL

132,000
145,440
158,880
176,680
215,520
256,800

362880

A3671 + 47074

—

-

raw-0ut Type

IR (Un)

5,600

7,900

1,600

3,100

10,800
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Fixed Circuit Breakers (3P)
Micrologic 2.0E - Toggle control.

Ir

Isd

Ao is.u iz BuaRuAs FWRTBRNGY e i
- Frame (A) Trip unit TR BRIl
ﬂ pratection pratection
% 630 Compact NSab Micrologic 2.0€ 630A 2506308 15400
E 800 Compact NS08 Micrologic 2.0E 800A 320.8004 1.5-10%1
(v0) single pole frame 2:;? PO 1000 CompactNS10  Micrologc 20E 1000A 40040004 1510
= (NS 630 - 1600} )
- 1250 Compact NS12 ~ Micrologic 20E 1250A  500-1280A 1.5-10%r
8 1600 Compact NS16  Micrologie 2.0E 18008 840-1600A 15101
- ot
(&) 1800b Compact NSTH' * Micrologic 20E 18004  640-1600A  1.5-10%
Son
g Doutile pole 2000 Compact NS20 Micrologic 2.08 20004 B00-20004 15101
frame :
Q 2500 Compact NS25 Micrologic 2.0E 2500A | 1000-25004 1.5-10%r
a- 3200 CompactNS32  Micrologic 2.0E 32008 120032008 1610
Double paole frame
(NS 1600b - 3200)
1 8 s« MCCR
* BUANTELA 80O - 3200A Eixed Circoit Breah (3P)
e lcu="50, 70, 85,150
Micrologic 6.0E - Toggle control.
KAGIB0/4 15Vae g 99
» 3P, AP

* FaFaLLL Fixed/Drawout

® E!ecqumc tp urut

o Hilariu Earth-leakage uas
Ground fault protection

o il AC

o Sflaffunsinue s deans

Ussamirisa |

{metering ang communication) Single pole

SifnciEnnRURY
Frame (A)

Ir
long-time
prolaction

short-tme
protectian

630 Compact NS6h Migrologle 6 08 630A 320-B30A 1510

: mwm . Riicrlogic GOEBGOA 3208004 1810

> o 1000 CompactNS10 | Micrologie 6.0E 1000 AD0H000A  15-40%Ir
1250 CompactNSH2 . Mcrologic SOE 1250A.  500-1260A  1.5410%

1600 Compact NS16- Migrsloge GOE1G00A 64046004  186-10%Ir

16000 CompactNSTb - Micrologle 6OE 16004 640-1600A 1.5-10%

MWE - 2000 CompactNS20 | Miroiogc S0E 20004 800-2000A  1.510°K
frame 2500 ComoactNS25  Micrologic BOE 2500A  16004000A 15107k
3000 Compact NS32  Micrologic 6.08 3200A  16004000A  15.10%
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# . 1 : . :
} - -
b silcs = ?OkA leu & les = TGkA ] leu = fes = 85kA

“m‘:r sarth fault {0 _ sl

” . NSELNIFZEX 37000 NSSOM3F2EX 46,760 'g
2 - NSOBNSFZEX 40700 NSOSMIF2EX  46.7%0 @
NSTONSF2EX 75,100 NS1DHIFZEX 84,000 a0}

- . NS12NIF2EX 87,000 NSIIH3F2EX 85,700 %‘
. . NS16NIFZEX 107,000 NSIGHIFREX 117,700 2
- . NSTONIF2EX 111,070 NSTDM3F2EX 122,180 5
NS20N3F2EX 127520 NS20M3F2EX 140,280 a;

3 : S NS aGNSFIEX | 162290 . NS25HIF2EX 167430 %
NSIZNAFREX 176,850 NSAZHIFZEX 194580 -

dtuuiiaafinden mortor mechanical hyau Rasiedumid iy

—
o

| i
L Instanta- |

necis
s

245%In 0.2-1'ln NSBLNIFGEX 68860 NSELMAFBEX 61,440

2150 | 024 INsoBNaRbEx o240 (7T || | "NSOBHIFEEX. 62,000 . e
24957 0.2:1%n  NSION3FOEX 102 800 \ NSTOHIFBEX 1;5,29}3'

2457 S00-1200A' NSINIFGEX 115000 ) Newzaree| | a1.000.

2450 S00-1200A NSIGNIFGEX 130,140 NS1GH3IFBEX 152,000

L2450 50012008 | : NSTONIFGEX 146410 ; NSTBHFGEX | 161,050
295%S00-1200A NS2ONSESEX 164300 NS2OHIFEEX 184,910
21840 6001200 DA 5 \nsosnareex 1assop’. T 0 NS2SMIFBEX| 220,700

218 500:1200A NSIZNIFGEX. 217660 NS3ZHIFBEX 256,480
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T154n5% Visual Studio 2017

e TsunsumuIunsZUada1995

oy Aunnnnuadeneas

Afansiandas kVA)

%2 vaamslaning

= O X

nsAnAmndundoaaslauilse(\

et o ]

#1 R uas X saamudaudDB (milliohm)

557 .

; %

#1 R uar X gesaudlaud PPimilliohm)

L 7.

S O T

a1 R use X sparudons LP{milliobm)

Assuagaaaefi MDB  nssiadniaasfi SDB  nsruadaaasfi PP nstuidateasdi LP

(S5 Tee] e s g
r e et ¥ BT PP SRl WS- g . i
| wilren | e § 8
Lo :

'
o

Mae [UsUnsuMLIAUNTLUARAIID3

using System;

using SystemCollections.Generic;
using SystemComponentModel;
using SystemData;

using SystemDrawing;

using Systemling;

using System.Text;

using SystemThreadingTasks;
using SystemWindows.Forms;

namespace ShortckkcalculationApp

{

publicpartial class Form5:Form

{

public Form5p

{

InitializeComponento;
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privatevoid button3_Clickiobject sender, EventArgs e

L Form4 a =new Formdq;
aShowp;
thisHidep;
b
privatevoid button4_Clickobject sender, EventArgs e
{
Forml b -new Formlo;
b.Showo;
thisHideo;
j

privatevoid buttonl_Clickobject sender, EventArgs e

{
string al -tblText;

string a2 -tb2Text;
string a3 -tb7.Text;
string a5 -tb3.Text;
string a6 -tb4.Text;
string a7 =tb5Text;
string a8 -tb6Text;
double aal -doubleParse@l);
double aa2 -doubleParse@2);
double aa3 -doubleParse@3s);
double aa5 =doubleParse@s);
double aa6 -doubleParseab);
double aa7 -doubleParse@7);
double aa8 =doubleParse@8);

{
double RR1 -©995 -aa2;

double XX1 -8.1 -aa2;
double ztl -MathSqrt«RR1 +aa5+aa7)+(RR1 +aab5-aa7)+XX1l +aa6-aa8) XXl +
aa6+aady;
double final -9;
final -aa3 /(1.732 =ztly;
MessageBox.Showrnszuminiwsii PP ~»+final +* kA";

}
i
privatevoid button5_Clickwobject sender, EventArgs e
{

string al -tblText;
string a2 -tb2Text;
string a3 =tb7.Text;
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string
string
double
double
double
double
double

a5 =tb3.Text;

ab -th4.Text;

aal -doubleParse@l;
aa2 -doubleParse@);
aa3 -doubleParse@3;
aa5 -doubleParse@s;
aa6 -doubleParse@6;

{

double RR1 -8.995 +aa2;

double XX1 -0.1 +aa2;

double ztl -MathSqgrt«RR1-aa5r(RR1+aa5+XX1l+aabyrXX1l+aab);
double final -9;

}

final -aa3 /(1.732-ztl);
MessageBox.Showrnssininaif SDB =»«final + kAn;

privatevoid button6_Clickobject sender, EventArgs e

{
string
string
string
double
double
double

al -tblText;
a2 -th2Text;
a3 -th7.Text;
aal =doubleParse@l);
aa2 -doubleParse@);
aa3 -doubleParse@3);

{

double start -9;

start =aal /1732 =aa3);

double final -9;

final - (1@@-starty@a2);
MessageBox.Show(nszumdarsi MDB -+ final +v kAn;

privatevoid button2_Click_liobject sender, EventArgs e

{

string
string
string
string
string
string
string
string
string
double
double
double

al -tblText;

a2 =tb2Text;

a3 -tb7.Text;

ab -tb3.Text;

a6 -tb4.Text;

a7 -tb5.Text;

a8 -th6.Text;

al8 -ipl8Text;

al9 -ip19.Text;

aal -doubleParse@l);
aa2 -doubleParse@2);
aa3 -doubleParse@3);
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double aa5 -doubleParse@s;
double aa6 -doubleParse@a6);
double aa7 -doubleParse@?;
double aa8 -doubleParse@8;
double aal8 -doubleParse@l8;
double aal9 -doubleParse@l9;

double RR1 -8.995 +aa2;
double XX1 -0.1 ~aa2;
double ztl -MathSqrt«RR1 +aa5 +aa7-aal8+(RR1 +aa5 +aa7+aald +XX1l +aab +
aa8+aal9) ~(XX1 +aab +aaB+aal9y;
double final -0;
final -aa3 /(1732 -ztl);
MessageBox.Showenizuadniesit LP =+ final «- kA»;}}}}
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A13149 l1an

FLOGR MTD. moB-2 3 PHASE, 4 WIRES, SN, 230,400 VOLTS

CAPACITY -  CCT, (MoRB-Ws) 3,000 AMPS. BUSBAR 100% NEUTRAL
LOCATION 3 ALL BRANCH CIRCUIT BREAKER SHALL MAVE
CONNECT TO TR (1,800 KVA., DRY TYPE). = 40,000 ALC. AT 2304400 VOLTS,

SWITCH BOARD LOAD SCHEDULE

oxr DESCRIPTION LOAD 16 VA, CIRCUIT BRCAKER | TYPE WIRE SIZE (SQMM.)
. A B P AT | aF | ok
T Isoowsa 179450 | 171,600 | 170850 | 5,250 | 1250 3 | BOD | ALGUSDUCT tesoA
2 lsoewss 224400 | 222,740 | 222700 | 1290 | 12904 3 | B0 | aLousover 1esoa
8 |somws-c 2 428040 | 420400 | 428800 | 1400 | sweo | @ | o A
4 lemonws | zomreo | zoniuo | 2osioe | 700 | soa | 3 | mee |
s st ]| soon | soop | smeoo | soo | 4o | 8 | - "
e |uane 8000 | seop | sooo | woo | weo 43 | - | - 7
T seARE —) — :50:-— h__;.;.ﬂ?" —m 100 i !E '.“..‘,,h... - D O U
® smce E i . - | 280 f-a | - A% Y
o [smce M ” : w | 20 b3 |- A % Ul
;..1*3. CAPACITOR BANK (8250 RAR) - %/ e %0 | 636] 3 | XPE|0-240, 1-80/N, 1-50/G 1 F0510 CHCL
e :
1.0V KIPE 0841 WY, 90° C 16T 805021
VAR CIRUCH SREAKER
apoe AL
000 A
fgrx 0,000 A,
AT 2367 400 VOXTS
TOTAL CONMESTED LOAD 105,010 | 1,045,840 | 1,043,450 [TOTA. BEAAND LOKD 13310826 v
3,140,300 }
Let=1
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Pan®

FLOOR MID.
CAPALTTY «  CCT.
LOCATION MDE ROOM 61 FLOOR

CONNECT YO MOBY-ATS1 (3P, 7004)

EMDB-WS
(FULLY TYPE TEST)

- . S

T R

3 PHASE, 4 WIRES, SN, 2307400 VOLTS
800 AMPS. BUSBAR 100% NEUTRAL

ALL BRANCH CIRCUIT BREAKER SHALL HAVE
» = 40000  ALC, AT 230,400 VOLTS,

SWITCH BOARD LOAD SCHEDULE

ont GESCHIPTION I LD N VA CIRCLAT BREAKER | TYPE WIRE SIZE (SQMM.)
0. s c ar | ow |roue
1 Eoawsa 71000 | racon | 16,100 | 250 | 250 | 3 | weE 4120, 1BSG W DAL ME |
2 loewsa 28,700 | smso0 | 27000 | 125 | @50 | 3 | e 4-am, :
a2 liewse 58,520 | 58,300 | 57500 | 250 | £so | 3 | mee T ssovrsamoavme |
2 Fﬁaum 5000 | 5000 | %000 | G0 | w0 | 3 | R 4-16, 16BN 0K 1 1727 NC
5 ls-rrowsemnt (7500) 2000 | 000 | 2000 | a0 | 100 | 4 | MG | 4B, 1-BAMDKT 14 i
0 (STEPRWS.BIAZ (T3 0) gooo | z