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Fleadh Electronics Ltd SR Design Software

Design Capabilities- Features

® Bespoke machine and drive CAD software

& Analytical equation based machine geometry/topology selection

® Detailed simulation of power electronics and control

® Extensive database of power devices, lamination steel and copper wire
& Accurate loss breakdown of electronic losses including switching loss
® Machine loss calculation of ac/dc copper loss and iron losses

& Control simulation using embedded DSFstyle source code

& Standard firing angle and current chopping control simulated

® Advanced current profiling for torque ripple/acoustic noise reduction
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Fleadh Electronics Ltd SR Design Software

Design Methodology

Import
magnetic
data

Initial

machine
parameters
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Fleadh Electronics Ltd SR Design Software

Machine Design Dialog

dh SRM Drive Simulator — O >
@ 6_4 exarmnple - Fleadh 5R Machine Designer X bts
Cancel Open Design | Save Design | Templates Save DXF Import FEM | Import PCSRD ||~ Lamination Drawing Drive |
achine Paremeters Drive
Total Weight = 354.43 kg Overall Length = 480.9 mm Rotor Weight = 53.02 kg
Steel Weight = 318,24 kg Active Volume = 0,076 m? Critical Speed, Nc = 16296 rpm
22 Turnsfcoll Copper Weight = 36.19 kg Rotor Inertia, 1 = 0.247 kg.m? Stress Speed (yield), Nt = 22917 rpm
84 strands of 13 Al Lamination Details
Winding I i@ Files
Update Temperature IT ﬂl 100 % Stator Dimensions ——————— Rotor Dimensions ——————————————— O
e Data
Paower Converter 3
Ambient Single  Dynex NPT Powerline IGBT. Number of Phases I Number of Poles I 6 Number of Poles I 4
switch  Part Mumber: DIM300FSM17-A — \Current
[0 = Rating: 1700 V, 800 A. Stacklength | 370 mm | otside Diameter 450 mm Pole Diameter | 136 mm _l
Package: F 140 x 130mm i e
Heatsink & Air-Gap Length I 2 L Pale Arc |30 degree Pole Arc |30 degree L e Flux |
i Dynex Triple Fast R — —
I 0.0 b > : Shaft Diameter I 80 mm Back-Iron Width | 60 mm Back-Iron Width | 40 mm Phase |
Bearing Centres | 500  mm g ITISCO 35TW300 vl Thickn |o 35 mm vI )
= 2= | el Animate Re-DrawfCompute | [~ FER
—Winding Design —Maagnetic Curves ir Data |
¢ 1Phasef | ¢ BobbinWinding * Ful Winding  Temperature |0 °C Lmin End Effect | 0.5 " Fluxinkage vs Current " Inductance vs Angle
& 3Phasef " Current vs Angle " Torgue vs Angle
Turns per Coil I 1 Series Coils IZ_ Lmin = 0.57% mH Re-Draw
ters defined below 100077 I I I 1
Mumber of Strands I 84 Parallel Coils Il_ Lmax = 2.828 mH Psi (W4 5.0 degree steps
Capacitance | 5000 Phase Resistance = 5.5 mOhm 0.875 Masimum
|— " Wire Si |1-000 mm vl AWG 18
I Series Parallel ESR]0 re size 0.750 ////V//' el
" Strip Size Wwidth | 0.8 mm (parallel to pole) / A 2000 A
—Motor Controls. Lmax -= Lmax Pt IZ_ th | to pal 0.625 7
& Motoring " Generating [ current Prol>S ig mm (orthogonal to pole) /

t Liner | NOMEX 410 12 mil +| 0.30 mm, 10440 v 0.5004

T
ON Angle IJ

]
AN

I Slot Wedge I 5 mm 03757 Unaligned
i Minimum
Coil End Length |0 mm 0.250} Inductance
Lead Length | 200 mm ‘-“""---._._____,_.--/ 0.579 mH
0.125
FR. (1000 rpm ) = 1.00
FR (10000 rpm ) = 1.37 OK: Turns <= 17 0.000 Aligned
FR (20000 rpm ) = 2,47 Fill Factor = 0.461 TN 300. 600 900. 1200. 1500. 1800. 2100. 2400. 2700. 3000. Maimum
FR. (100000 r =37.78 ‘Current (A
- e Winding Area = 1572.57 mm?2 urrent () i
ﬂl Dimensions = 29,29 ¥ 53.70 mm Coenergy for 13565.64 Amax = 228.8096 FZ. 828 mH
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Fleadh Electronics Ltd SR Design Software

Machine Design Dialog

@ 6.4 example - Fleadh SRM Drive Simulator - O x
@ 6_4 example - Fleadh 5R Machine Designer X bts
Load Design | Sawve Design | F
—Drive Components 0K I Cancel Open Design | Save Design | Templates Save DXF Import FEM | Import PCSRD ||—Lamir|atior| Drawing Drive |
Motor Designer | Device R 3
—Machine —— | ~Machine Paremeters Drrive
3 Phase Motor, 6/4 Topology. OD = 4500 mm, Length = 37( Total Weight = 354.43 kg QOverall Length = 480.9 mm Rotor Weight = 53.02 kg
TISCO 35TW300, thickness = 0,35 mm. ! Steel Weight = 318.24kg Active Volume = 0,076 m? Critical Speed, Nc = 16296 rpm
22 Turnsfcoil Copper Weight = 36.19 kg Rotor Inertia, 1 = 0.247 kg.m? Stress Speed (yield), Nt = 22917 rpm
Phase I
Resistance 5:52 mOhm Upd_atel 84strands of 18 AY | - ination Details
I Winding | I i@ Files
Eddy Current | 315.97 Ohm  Update Temperature IF St 100 £ Stator Dimengjpss Rotor Dimensions
e Data
- Power Converter I 3 |
Ambient Single  Dynex NPT Powerline IGET. [obSfisass ¢ of Poles
switch  Part Mumber: DIM300FSM17-A Currentl
370
I 0 & Rating: 1700V, 800 A. BEeklemi mm
e Package: F 140 x 130mm Air-Gap Length I?_ mm e Flux |
oC Single  Dynex Triple Fast Recovery Dig )
[0.005 "c/W Diode  Part Number: DFM1200EXM 18 Shaft Diameter |80 mm Phase |
v Individual Rating: 1800 v, 3600 A,
Package: E 190 x 140mm Bearing Centres | 500 mm
Re-Draw,/Compute ||_ FEM
- DCLink Capadtors " Battery —Winding Design —Magnetic Curves ir Data |
Reset Link | Link """“‘_"gel 1200 yde " 1PhaseR | ¢ BobbinWinding ' Full Winding  Temperature |0 = Lmin End Effect| 0.5 & Flicinkage vs Current " Inductance vs Angle
& 3Phasef " Current vs Angle " Torgue vs Angle
Turns per Coil I 1 Series Coils IZ_ Lmin = 0,579 mH Re-Draw
i . Parameters defined below _'-""“-I I I I 1
¥ Electrolytic W Fim Number of Strands I 84 Parallel Coils Il_ Lmax = 2.828 mH Psi (W4 5.0 degree steps
|User Specified LI Capacitance I 5000 Phase Resistance = 5.5 mOhm 0.873 Maimum
|— % Wire Si | 1.000 mm vl AWG 18
I 1 Series I 1 Paralel ESR]0 fre size 0.750 V/:,/ﬁ el
" Strip Size Width |0.8 mm (parallel to pole) 007 | ""l' - |
—Motor Controls. Lmax -> Lmax 0.625 . -
" i 2 Torque [Nm) 40.0 A st
@ Motoring ¢ Generating ™ current Profiing Height I mm (orthoganal to pole) e J Steps
7 Slot Liner | NOMEX 410 12 mil 0.500 ]
ONANgE | o o | 500 ] ———
0375 200.07]
90.00 : ]
FW Angle I N .J I woo] /
Sl [——— T o E
[+ Freewhesl Chopping [~ Bottom Switching Only 0425 0.0 ]
Peak Current l; 520 1
A -100.0;
I.....................I ﬂ.uuu‘l 00, 00 ]
Hysteresis | 150 .
I I inding Area = 1572.57 mm2 | -y L 7
Dimensions = 29.29 X 53.70 mm Coenergy for 1365.64. ] \
Speed — IZUUU -300.0 i
| | ] N
-400.0
wl 30 180 270 360 450 M0 630 720 .0 0
Angle (degrees)
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Fleadh Electronics Ltd SR Design Software

Power Electronics Device Dialog

@ 6_4 example - Fleadh SRM Drive Simulator — O b4
. . - Osdilloscope Controls —— —~Run Scripts
Load Design Save Design | RUN Time Base 1.0 ms & Cormvertor Phase
—Drive Components ) Scan Drive |
Motor Designer | Device Selector | . levice Currents -
—Madhine | @ Power Device Selector K Bthine Hedtrical Map Drive |
3 Phase Motor, 6/4 Topology. OD = 450.0 mm, Length = 370.0 mm - -
TISCO 35TW300, thickness = 0.35 mm. ""d"”: FELTETE
- iC Linl
22 Turns/coil Voltage Range I 900 ymin | 3500 ymax IW i 3000
Pha_se I_S.SZ mohm Updahel s T Current Range Amin Amax lonirol Logic
RETSETE Winding —Switch Options —Diode Options b — Save Data i
Eddy Current |315 Ohm Update Temperatu I0.0U e ngs ave Data Files
e Manufacturer | ALL hd
—Paower Converter = = Manufacturer | ALL - fH2 - Save Data |
Ambient Single  Dynex NPT Powerline IGET. v MOSFET v IGET I— i . \cale Zero
[0 <« switch  Part Number: DIMBOOFSM17-4 | | v e ¥ 16CT |1_ Series (Multievel) ¥ standard W Schottky |1 Series (Multilevel) = P - Cu”,entl
Rating: 1700V, 800 A, 1 Il_ § |
. 1 i DFM1200EXM 18 Parallel Switches
R Package: F 140 x 130mm IDIMSOOFSMl?—A j I_ Parallel Switches I ;I B | oD I Er—— |
0.005 “C/W Single  Dynex Triple Fast Recovery Diode. Dynex Rating: 1700 W, 800 A Dynex Rating: 1800 V, 3600 A.
: Diode  Part Number: DFM1200EXM18 NPT Powerline IGBT. Triple Fast Recovery Diode. e — Save Phase |
¥ Individual Rating: 1800 V, 3600 A, Package: F 140 x 130mm Eon = 340.00 mJ Package: E 190 x 140mm Eon = < 1inJ k<- | .
Package: E 190 x 140mm { Eoff = 360.00 m] Err = 350.00 m]
i @300V, 800 A @300 v, 1200 A L Position
—Switch On-State Voltage Drop Diode On-State Voltage Drop r
—DC Link Capacitors  Battery tesng 720007 7 k< | - Clear Data |
- | Link vohage| 1200 Current {4} / curmant (4)
Reset Link vde " 1+Phase PFC = 1400.0 £ 3000
% 3Phase Frontend / /
[ ters defined bel " o . T I I I Re-Draw
arameters defined below — 1
[V Blectrolytic ¥ Film / / 4.50 degree steps
) 5000 T s e / | |
| User Specified | Capadtance HF /| A %é Maimum
000 000 —
I 1 Series I 1 Parallel ESRI 0 o // el Current
21 V4 700, // 800 A
—Motor Controls. Lmax - Lmax = s A . 1 »
& Motoring ' Generating I Current Profiing rd - e
2000 Vad /
[ e b o -
ON Angle I L . Iy - P ’{‘
— _
FW Angle I " Qe osm 100 1S 200 280 300 380 480 480 500 *® Go s e S 1 1S 13 210 240 270 300 / // Unaligned
i i visat (v} vt V) /ﬂ' ;\ﬂigin'chgn
oy nductance
0.579 mH
OK I Cancel | "
el
0.125 ol ﬁ’ Aligned
Maximum
0.000 1 Inductance
. 80. 160, 240. 320. 400. 430. 560. 640. T720. B800. 2,828 mH
2000 revmin Current (A)
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Fleadh Electronics Ltd SR Design Software

Main Simulation Window — Current & Torque View

B 6.4 example - Fleadh SRM Drive Simulator = O X
Load Design | Save Design | Oscilloscope Controls Run Scripts
- " Converter Phase )
Drive Components ) Scan Drive
Motor Designer | Device Selector | € Device Currents -
Machine {* Machine Electrical Map Drive
3 Phase Motor, 6/4 Topology. OD = 450.0 mm, Length = 370.0 mm s " .
TISCO 35TW 300, thickness = 0.35 mm. ~ MaChln: JELIEE
. DC Lind
22 Turnscoil
:ha_seta 7.87  mOhm Update | 84 strands of 13 AWG " Control Logic
esistance
Winding Settings Save Data Files
Eddy Current | 316 Ohm Update Temperature | 100 °C g
Power Converter CHS :" Save Data
Ambient Dynex NPT Powerline IGET. Scale Zero
’— Part Number: DIMBOOFSM17-A ﬂ & M
40 & Rating: 1700V, 800 A,
Package: F 140 x 130mm | | |
eatenk DOWN DOWM Save Flux
oCW Dynex Triple Fast Recovery Diode.
0.005 | Part Number: DFM1200EXM 18 e Save Phase
¥ Individual Rating: 1800V, 3600 A, <=- >
Package: E 190 x 140mm
Time Position
DC Link_Capacitors << | -EE | Clear Data |
(" Battery
e | 1200
Vdc " 1Phase PFC overall Performance Flux-inkage vs Current
C h q ' 3-Phase Frontend | | (DC Link Power: 117.357 kW Re-Dran
O p pl n g Sremeter=tnernedbelan Current: 98.59 A Voltage: 1190.31V _1 0007 [ [ [ ]
Machine Power: 100.428 kW Psi (Wb-t) 4.50 degree steps
Control Capacitance | 5000 F Torgue: 479.509 Nm Speed: 2000 rpm 0.8757] : —
ESR| 0 mOhm System Ffficiency: 85.57 % (Motoring) ] A Current
Machine Efficiency: 90.17 % (Motoring) 0.750° P / 000 A
Motor Co%max - Lmax - Loss Breakdown: 0525: ﬁ // s -/
&+ Mo Generating I Current Profiing Power Electronics: 5982.1 W ’ ] , ; d / {,
\ - Average IGBT, Conduction; 483.9W Switching: 294.4 W ] I / / ‘/’;
ON Angle P E— 45.00 ' degrees || - ‘average Diode, Conduction: 146.5W Switching: 72.3 W 0500 A A
- DC Link Capacitor: 0.00 W ] / / / A Unaligned
FW Angle .........................................J |QD.DD degrees || prachine: 10946.7 W (Rotor = 2515.6 W) 0.3757 i 4 - B Minimum
- Copperloss: 3113.5W (ac = 1.5 %, frequency = 133.3 Hz) ] / L ’//, ThmETe
BFFLTER ...................................................J 90.00 degrees || jron loss: 7833.2W : / / el
) o - - Eddy Current: 2575.7 W Hysteresis: 5257.5 W 0.2507] /r 0.579 mH
[+ Freewheel Chopping [ Bottom Switching Only (flux densities: 4.15 T, 4.21 T, 2.01T, 2.227T) 1 // / /
Peak Current | — .I. — |620 A (steel weights: 10.3 kg, 42.7 kg, 57.1 kg, 208.1 kg) 01257 // Algned
. - Maximum
Hysteresis | 1 | 150 A Thermals:
hnnnononnonnnanifonana Electronics: (Ambient = 40.0 °C) 0,000, Inductance
- Heatsink Temperature: 44.3 °C & 41.4 °C 0. 100. 200. 300. 400. 500. 600. 700. B800. 900. 1000. 2.828 mH
Speed | — | 2000 revfmin || - IGET Tj: 67.0 °C (Max. Loss = 869.6 W) Current (A)
e - Diode Tj = 45.0 °C (Max. Loss = 285.6 W)

® Low speed T torque controlled by current chopping
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Fleadh

Electronics Ltd

SR Des

ign Software

Main Simulation Window — Control Signal View

@ 6_4 example - Fleadh SRM Drive Simulator
Load Design | Sawe Design |

Motor Designer | Device Selector |

Drive Components

Machine

3 Phase Motor, 6/4 Topology. OD = 450.0 mm, Length = 370.0 mm
TISCO 35TW 300, thickness = 0.35 mm.

22 Turns,fcoil
Phase 7.87
. Ohm Update | 84 strands of 18 AWG
Resistance menm Viindi
inding

Eddy Current | 316 Ohm Update

Temperature 100 <
Power Converter

Ambient Dynex NPT Powerline IGET.
a0 o Part Mumber: DIM300FSM17-A
Rating: 1700 V, 800 A.
Package: F 140 x 130mm

Heatsink
sCi Dynex Triple Fast Recovery Diode.
0.005 Y Part Number: DFM1200EXM 13
v Individual Rating: 1800V, 3600 A,

Package: E 190 x 140mm

DC Link Capaditors
z " Battery

Resetlink | LnkVoltage | 1200 ygc (4 phage prC

{* 3-Phase Frontend
Parameters defined below

|User5pedﬁed ﬂ Capacitance | 5000 |F

Il_ Series '1_ Parallel ESR| 0 R

Motor Controls. Lmax - Lmax

|¥ Electrolytic ¥ Film

(' Motoring " Generating ™ Current Profiing
ON Angle | . \ |45'DD degrees
FW Angle | ] |s0.00

OFF Angle | ;

Detailed
Loss
reakdow

2000 rev,min

Overall Performance
DC Link Power: 117.353 kw

Current: 98.59 A Volftage: 119031V
Machine Power: 100.423 kW

Torgue: 479484 Nm Speed: 2000 rpm

System Ffficiency: 85.57 % (Motoring)
Machine Efficiency: 90.17 % (Motoring)

Loss Breakdown:
Power Flectronics: 5982.5 W
- Average IGBT, Conduction; 483.9W Switching: 294.4 W
- Average Diode. Conduction: 146.5 W Switching: 72.4 W
- DC Link Capacitor: 0.00 W
Machine: 10947.3 W (Rotor = 2516.0 W)
- Copperloss: 31140 W (ac = 1.5 %, frequency = 133.3 Hz)
- Iron Loss: 78333 W
- - Fddy Current: 2575.4 W Hysteresis: 5257.9 W

(flux densities: 4.15T, 4.21 T, 2.01T, 2.22T)

(steel weights: 10.3 kg, 42.7 kg, 57.1 kg, 208.1 kg)

Thermals:
Electronics: {Ambient = 40.0 °C)
- Heatsink Temperature: 44.3 °C & 41.4 °C
-1GBT Ti: 67.0 °C (Max. Loss = B69.7 W)
- Diode Tj = 45.0 °C (Max. Loss = 285.6 W)

Flux-inkage vs Current

Oszdilloscope Controls
" Converter Phase

(" Device Currents
" Machine Electrical
" Machine Magnetic
" DC Link

¥ Control Logic

Settings
CH1 -
Scale Zero

e | |

DOWN | DOWN |

— O x
Run Scripts
Scan Drive

Map Drive

i

Save Data Files
Save Data

il

Save Current

Save Flux

Time Base

- -EE
Time Position

<e- | -EE |

Save Phase

i

Clear Data

10007 I I I | Re-Draw
Psi (Wh-t) 4,50 degree steps
0.875 1 "_____..-——" Maximum
0 !w: f!// = Current
B -~ 1000 A
0.6257] % // //7 ] /
0 SUUE I ////// / /‘;ﬁ/
] /A / / / /A — Unaligned
0.3757] 7 L Minimum
] /// /// -~ ,/P; Inductance
7 / % 0,579 mH
0.250] / / .579m
E ]
0.125 ] Aligned
b Maximum
0.000 1 Inductance
(I8 100, 200. 300. 400. 500, 600. 700. &00. 900. 1000 2,823 mH
Current [A) '

® Low speed i alternate freewheel chopping
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Fleadh Electronics Ltd

SR Design Software

Main Simulation Window — Device Current View

@ 6_4 example - Fleadh SRM Drive Simulator

Load Design | Save Design |

Drive Components
Motor Designer | Device Selector

Machine
3 Phase Motor, 6/4 Topology. OD = 450.0 mm, Length = 370.0 mm
TISCO 35TW 300, thickness = 0.35 mm.

22 Turns coil

Phase 7.87 Update | 84 strands of 18 AWG
Resistance LR M —
Eddy Current | 316 Chm Update Tel:jnplgrgature 100 =C

Power Converter

Ambient Dynex NPT Powerline IGET.

'40— oc Part Mumber: DIM300FSM17-A
Rating: 1700 V, 800 A,

Package: F 140 x 130mm

Heatsink
oCW Dynex Triple Fast Recovery Diode.
0.005 o Part Mumber: DFM1200EXM 13
¥ Individual Rating: 1800V, 3500 A,

Package: E 190 x 140mm

DC Link Capacitors
® " Battery

Resetlink | LnkVoltage | 1200 4o 4 phaga prc

{* 3-Phase Frontend
Parameters defined below
|User Spedfied ﬂ Capaditance | 5000 |F

'1_ Series '1_ Parallel ESR| 0 mChm

Motor Controls, Lmax - Lmax
& Motoring " Generating

[¥ Electrolytic ¥ Film

™ Current Profiing

ON Angle | T T |45-UU degrees
FW Angle | J [90.00  degrees
OFF Angle | ...................................................J IW degrees
[¥ Freewheel Chopping I~ Bottom Switching Only
PeakCurrent|“I””'””””””” |300 A
Hysteresis | } | g A

Speed | 2000 revmin

Overall Performance
DC Link Power: 42.526 kW

Current: 35.54 A Volfage: 1196.49V
Machine Power: 34.991 kW

Torgue: 167.068 Nm Speed: 2000 rpm

System Efficiency: 82.28 % (Motoring)
Machine Efficiency: 86.64 % (Motoring)

Loss Breakdown:
Power Flectronics: 2140.7 W
- Average IGBT, Conduction; 171.0W Switching: 102.3 W
- Average Diode, Conduction: 61.3 W Switching: 22.1 W
- DC Link Capacitor: 0.00 W
Machine: 5394.9 W (Rotor = 1387.5 W)
- Copperloss: 7760 W (ac = 1.5 %, frequency = 133.3 Hz)
- Iron loss: 4618.9 W
- - Fddy Corrent: 2067.3 W Hysteresis: 2551.6 W

(flux densities: 3.35T, 2727, 1.62T, 1.40T)

(steel weights: 10.3 kg, 42.7 kg, 57.1 kg, 208.1 kag)

Thermals:

Electronics: {Ambient = 40.0 °C)
- Heatsink Temperature: 41.4 °C & 40.5 °C
- IGBT Tj: 48.9 °C (Max. Loss = 288.7 W)

- Diode Tj = 41.8 °C (Max. Loss = 99.5 W)

Oscilloscope Controls
" Converter Phase

(¢ Device Currents
" Machine Electrical
" Machine Magnetic
" DC Link

" Control Logic

Settings
CH1 -
Scale Zero

e | |

DOWN | DOWN |

- O X

Run Scripts

Scan Drive
Map Drive

Save Data Files

Save Data
Save Current

Save Flux

Time Base

- b
Time Position

- | -EE |

Save Phase

Clear Data |

Fluxinkage vs Current

1.0007 |
Psi (Wh-1)

4,50 degree steps

— Maximum

| Re-Draw

Current

000 A

-

WA

Unaligned

AR
NN
A\

Minimum
Inductance

0,579 mH

Aligned
Maximum

. 100. 200. 300. 400. 500. 600. 700. &500. 900.
Current (A)

Inductance

1000. 2.828 mH

® Low speed i alternate freewheel chopping
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Fleadh Electronics Ltd SR Design Software

Main Simulation Window — DC Link View

B 6.4 example - Fleadh SRM Drive Simulator - O X
Load Design Save Design | RUN Osdilloscope Controls Run Scripts
- " Converter Phase )
Drive Components ) Scan Drive
Motor Designer | Device Selector | £ Device Currents -
Machine (" Machine Electrical Map Drive
3 Phase Motor, 6/4 Topology. OD = 450.0 mm, Length = 370.0 mm ™ Machine M i
TISCO 35TW300, thickness = 0,35 mm, r = '”: LS
p DC Linl
22 Turns/coil -
Phase ;
Resistance 757 |mens M 84\:1.12@5 of 18 AWG " Control Logic
inding Settings Save Data Files
Eddy Current | 316 COhm Update Temperature 100 C fo}
Power Converter CH1 :‘v Save Data
Ambient Dynex NPT Powerline IGET. Scale Zero
Part Mumber: DIM300FSM17-A Save Current
UP Up
40 & Rating: 1700V, 800 A,
Package: F 140 x 130mm | | |
Heatsink DOWN | DOWN Save Flux
oC W Dynex Triple Fast Recovery Diode,
0.005 |FEA Part Number: DFM1200EXM18 o R Save Phase
W Individual Rating: 1300 V, 3600 A, << B
Package: E 190 x 140mm
Time Position
DC Lirk Capacitors << | = | Clear Data |
£ " Battery C
P Link Voltage | 1200 -
Reset Link Vde {7 1-Phase PFC Overall Performance Flux-inkage vs Current
f¢ 3-Phase Frontend | | (D ik Power: 57.159 kW Re-Draw
_ _ e P Current: 47.85 A Voltage: 1194.52V 1.000 I | I |
|v Electrolytic v Film Machine Power: 47.251 kW Psi (Wb-t) 450 degree steps
|User Speciied j Capadtance | 5000 \F Torgue: 225.608 Nm Speed: 2000 rpm 0.875] N
] =T
1 Series 1 Parallel ESR|O B System Efficiency: B2.67 % (Motoring) ] A /5 Jr“"" Current
Machine Efficiency: 86.98 % (Motoring) 0.750 G 000 A
Motor Controls, Lmax -» Lmax Loss Breakdown: E ﬁ ; / J/
) . ™ Current Profiliny [ ——— 0,625 7 g L
(¥ Motoring { Generating g Power Electronics: 2833.1 W ] f / /
- Average IGBT, Conduction; 230.0W Switching: 134.0 W ] } / / / ‘/;
ON Angle | . [45.00 degrees || - Average Diode, Conduction: 77.9 W Switching: 30.3 W 0.5007] Tyl o
- DC Link Capacitor: 0.00 W ] / / w4 / L oy Unaligned
FW Angle | —— |90.00  degrees || Machine: 7074.3 W (Rotor = 1798.5 W) 0.3757] /i A e Minimum
- Copperloss: 1202.6 W (ac = 1.5 %, frequency = 133.3 Hz) - / / o ,// T
o A | e |2000 degees || Jron Loss: 56717 W ] /
) o - - Fddy Current: 2194.3 W Hysteresis: 3677.4 W 0.2507] / 0,579 mH
v Freewheel Chopping [ Bottom Switching Only (flux densities: 3.89 T, 3.28 T, 1.89T, 1.78 T) ] / /
Peak Current | T .)I. TR |4DD A (steel weights: 10.3 kg, 42.7 kg, 57.1 kg, 208.1 kg) 0,425 /// Aigned
. . Maximum
Hysteresis 1 A Thermals:
b | | 150 s: (Ambient = 40.0 °C) 0.000; Inductance
- Heatsink Temperature: 41.9 °C & 40.6 °C u. 100. 200. 300. 400. 500. 600. 700. 800. 900. 1000. 2,828 mH
Speed | —_—p—— | 2000 revfmin || - IGBT Tj: 51.7 °C (Max. Loss = 376.6 W) Current (A)
e - Diode Tj = 42.2 °C (Max. Loss = 123.2 W)

® DC link current and voltage for capacitor selection
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Fleadh Electronics Ltd

SR Design Software

Main Simulation Window — Phase Waveform View

@ 6_4 example - Fleadh SRM Drive Simulator

Load Design | Save Design |

Drive Components
Motor Designer | Device Selector |

Machine

3 Phase Motor, 6/4 Topology. OD = 450.0 mm, Length = 370.0 mm
TISCO 35TW300, thickness = 0.35 mm.

22 Turns,coil

Phase 7.87 Update | 84 strands of 18 AWG
Resistance mOhmM Windi
Eddy Current | 315.97 Ohm Update Telpnplgrgamre 100,00 =C

Power Converter

Ambient Dynex NPT Powerline IGET.
'40— oc Part Number: DIMB00FSM17-A
Rating: 1700V, 300 A.
Package: F 140 x 130mm
Heatsink
0.005 “C/W Dynex Triple Fast Recovery Diode,

Part Mumber: DFM1200EXM18
Rating: 1800V, 3600 A,
ckage: E 190 x 140mm

(" Battery
Vdc {7 1-Phase PFC
(¢ 3-Phase Frontend

Parameters defined below

[ user v Capadtance | 5000 |
[t 1 Parallel EsR|1 mOhm

Motor Con -= Lmax

* Mo Generating ™ current Profiing
EiETER | | 20,00  degrees
Fwande | T 6200 degrees
oFFange [ [ [Ga00 degrees

v Freewheel Chopping I~ Bottom Switching Only

PeakCurrent|”I”””“”””””J|ZDUD A
Hysteresis |)' [150 A
Speed | I |IDDDD rev,min

CH1 1.0
1 Current

10

Overall Performance
DC Link Power: 662.020 kW

Current: 579.55 A Voltage: 1142.29V
Machine Power: 615.901 kw

Torgue: 588.143 Nm Speed: 10000 rpm

System Efficiency: 93.03 % (Motoring)
Machine Efficiency: 94.33 % (Motoring)

Loss Breakdown:
Power Electronics: 8870.9 W
- Average IGBT, Conduction; 1018.2W Switching: 353.8 W
- Average Diode, Conduction: 106.4 W Switching: 0.00 W
- DC Link Capacitors 234.9 W
Machine: 37012.2 W (Rotor = 9828.3 W)
- Copperloss: 7T473.0 W (ac = 36.8 %, frequency = 666.7 Hz)
- Iron Loss: 29539.2 W
- - Fddy Current: 11391.7 W Hysteresis: 18147.5 W

(flux densities: 2.85T, 3.26 T, 1.B8T, 1.39 T)

(steel weights: 10.3 kg, 42.7 kg, 57.1 kg, 208.1 kg)

Thermals:
Electronics: (Ambient = 40.0 °C)

- Heatsink Temperature: 46.9 °C & 40.5 °C
- IGBT Tj: 82.5 °C (Max. Loss = 1372.1 W)

- Diode Tj = 41.9 °C (Max. Loss = 106.4 W)

Fluxinkage vs Current
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