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Mominal power and frequency [Prlva] fn[Hz)]:

|[500e3 50]
winding 1 parameters [v1 1 mz] B (pu) L1 {pu]):

|[2493 0.0084 9.55e-5]
Winding 2 parameters [W2[Wms] R 2[pu) L2[pu]]:

|[ 21e3 0.0064 7.32e-5]
v Three windings trangformer
‘winding 3 parameters [V30maz] B 3(pu) L3pu)):

|[ 2123 0.0064 7.32e-5]
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Peak amplitude [):
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Phase [deg]):
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Frequency Hz):
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_____ B | General | Data histary Tip: try right clicking on axes IO | Gcreral || Data history Tip: try tight clicking on axes B

Axes
[] Limit dsta points to lasti
Mumber of axes: | 1 [[] flostivg scope

Time range: | auto |:| Save data to workspace

Tick labels; | al -]

Sampling
Decimation j 1

(o] [oren] [ ] (o ] S
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Select:
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. D ata Import/E =port
DPtImIZat.IDn Solver optiohs
—J- Diagnostics
- Sample Time Type: | Wariable-step j Solver. | ode23tb (tiff/TR-BEDFZ) j
-~ Data Inh.egnty tan step size: |aut0 Relative tolerance: |1 e3
- Conversion
.. Canmectivity Min step size: |aut0 Absolute tolerance: |aut0
-~ Compatibility Initial step size: |auta
- Model Ref i .
oo NEleEnGng Zero crossing control: | Use local settings ﬂ

- Hardware Implementation

odel Referencing
eal-Time Workshop
- Comments
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- Debug

- Interface
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Voltage Measurement1
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. 3IE"..
B1 B2

Three-Phase Source

Voltag

4|

o SIE
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Three-Phase Transformer

12 Terminals

e Measurement2

+
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Scope1
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Voftage Measurement

ltage Measurement3
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Scope2
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L] Block Parameters: Three-Phase Source

Three-Phase Source [mask] (link]

Three-phase voltage source in series with AL branch.

Parameters
Phase-to-phase rms voltage [V))
| 1083 s3]
Phase angle of phase & (degrees):
o
Frequency [Hz):
|50

Internal connection: ‘ g j
[™ Specify impedance using short-circuit level

Source resistance [Ohms]:

|o.gs2g

Source inductance [H:

|16 583

Ok LCancel | Help | Apply |

iZ] Block Parameters: Three-Phase Transformer 12 Terminals E‘E|

Three-Phase Linear Transformer 12-Terminals [maszk] (link)

This block implements three single-phase two-winding transformers . All winding

terminals are accessible.

Parameters

[Three-phase rated powerlv4] Frequency Hz]]

[[10e6E0]

“Winding 1 : [phase voltageVms] Rpu] =[pu]] :

[ 10e30.002 0.05]

Winding 2 : [phase voltageVims] Rlpu] X[pu]] :

[ 1 25e3 0002 0.05)

Magnetizing branch : [Rm{pu] *mipu]]

| [ 200 2001

oK | Lancel | Help Apply
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e plxl g lalpl ol gsleands
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E1Block Parameters: Three-Phase Sourcel E]@‘ a E a E]
Three-Phaze Source [mask] [link) Thiee-Phase Transformer [Two Windings) [mask] [link] Parallel BLC Load [mask)] (link]
Three-phase voltage source in series with RL branch. This block implements a three-phase transformer by using three Implements a parallel RLC load
single-phase transtarmers, Set the winding connection ta "' whe
Parameters you want to access the neutral point of the e Parameters
Phase-to-phase rms voltage [V Parameters Mominal woltage Vi [Wims):
|?3553 Mominal pawer and frequency [ Pniva) , inHz) | ‘31 5e3
FPhase angle of phase A [degrees): |1 25065, 50 Maminal frequency fn (Ha]
0 [={1]
| ‘winding 1 [ABC] connection : Y ‘
Frequency [Hz]: Active power P [w]
|EU “Winding parameters [ %1 Ph-Phlvims) . R {pu] . L1{pu] | ‘E[I c
el
[73523.0.002,008]
Intemnal connection; - | Inductive reactive Power OL [positive var]
Ta
B S — X - “Winding 2 (abc) connection : Y - ‘1 006
pecify impedance using short-circuit level
Some etane (et Winding paramelers V2 PhPhivims) el L2 Capaoiiv ractivs power 0 negative var)
[nae2s [[315e3. 0002, 0.08] [100e8
Source inductance [H]. B Sifinellpeam M easurements | Mane j
Magnetization resistance Rim [pu]
[16.58e-3 5
M agretization reactance Lm [pu) | Cancel Help | Apply |
[500
ok Cancel Help Apply ‘
Measurements | Mone T
<] | B
0K | Lancel ‘ Help ‘ Apply
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Discrete,
Ts = 5e-006

powergui
»
PPH <Field current ifd (A}~
Bus Selector Field Current
m
1500*2*pilG0 w
Machine Speed
B
VL
c
Field Voltage
Synchronous Machine 8 Fundamental
< © O
Three-Phase
Parallel RLC Load
)9 ro =) 2 09 SRR
W Block Parameters: Synchronous Machine 762 V 1119 kW B3 85 Biock Parameters: Synchronous Machine 762 V 111.9 kW [ I3 | ¥ slock Parameters: Synchronous Machine 762 V 1119 kW (=)
Synchrenous Machine (mask) (link) = - 3
Implements a 3-phase synchranous machine modelled in the dq rotor reference Stator windings are connected in wye to an internal neutral point. Sl e e M iy e T rrie s
frame.
Configuration | Farameters | Advanced | Load Flow | Configuration | Parameters | Advanced | Load Flow
SIEATUITES TREMERE MR D e e MR s Nominal power, voltage, frequency, field current [ Pa(VA) Vn(Vrms) fi(Hz) ifn(A) Generator type [suiing -
Configuration | Parameters | Advanced | Load Flow [ 6000400 50]
Preset model:  [No < ||| stator [ Rstohm) Li,Lmd,LmqH) ¢
[.26 Le-313e-31e-3]
Mechanical input: ~Speed w -
=| || Field [RF(ohm) Ufd'(H) J:
Rotor type: [Round |
[0.12e3]
Mask units st POIOIEIErs T ||| pampers [ Rke ke Riqr',Ukq1' Rkq2'Likg2' ] (R=ohm,L=H) - 1
[123456]
Fole pairs:
2
Initial conditions [ dw(%) th(deg) ia,ib,ic(A) pha,phb,phc(deg) VA(V)
[Dooooooo0]
Simulate saturation
« it vl > « i »
ok | [ cancel | [_rel ][ Aeely ok | [ Cancel |[ Help || Apply ok | [ cancel |[ el Apply
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W) Block Parameters: Three-Phase Parallel RLC Load X ]

Three-Phase Parallel RLC Load (mask) (link)

Implements a three-phase parallel RLC load.

parameters Load Flow

Configuration |Y (neutral) -

Nominal phase-to-phase voltage Vn (Vrms)

400

Nominal frequency fn (Hz):
50

Active power P (W):

3000

Inductive reactive Power QL (positive var):

0

Capacitive reactive power Qc (negative var):

0

Measurements |Ncme hd

[ oK H Cancel H Help | Apply
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Sj‘, Configuration Parameters: lab33/Configuration (Active) X
Select: Simulation time ~
Solver Start time: [0.0) Stop time: |3
Data Import/Export
Optimization Solver options
Diagnastics | Type: Variable-step ~| Salver: ode23tb (stiff/ TR-BDF2) -
Hardware Implementati...
Model Referencing Max step size: |auto | Relative tolerance: |1e4
Simulation Tar.get Min step size: |aut0 | Absolute tolerance: |autD
Code Generation
Simscape Initial step size: |auto | Shape preservation: |Disable All =
S!mMechan!cs 16 Solver reset method: | Fast v
SimMechanics 2G
Number of consecutive min steps: |1
Solver Jacobian method: auto ~
Tasking and sample time options
Tasking mode for periodic sample times: SingleTasking
] Automatically handle rate transition for data transfer
[ Higher priority value indicates higher task priority
Zero-crossing options
Zero-crossing control:  Use local settings - | Algorithm: Nonadaptive E
Time tolerance: 10*128*eps Signal threshold: auto
Number of consecutive zero crossings: |1000
hd
< >
9 Cancel Help Apply
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Block Parameters: Synchronous Machine 762 V 111.9 kW

Synchronous Machine (mask) (link)

Implements a 3-phase synchronous machine modelled in the dq rotor reference
frame.

Stator windings are connected in wye to an internal neutral point.

Configuration Parameters ~ Advanced Load Flow
Nominal power, voltage, frequency, field current [ Pn(VA) Vn(Vrms) fn(Hz) ifn(A) 1:

[ 111.9e3 440*sqrt(3) 60 0]

Stator [ Rs{ohm) LI,Lmd,Lmq(H) ]:
‘[ .26 1.14e-3 13.7e-3 11.0e-3 ]
Field [ Rf'(ohm) Lifd'(H) ]:
[[0.132.1e3] |
Dampers [ Rkd',Llkd' Rkql'Llkql' ](R=ohm,L=H):

[[0.0224 1.4e30.02 1e-3] |

Inertia, friction factor, pole pairs [ J(kg.m”2) F(N.m.s) p() ]:

[[24902] |
Initial conditions [ dw(%) th(deg) ia,ib,ic(A) pha,phb,phc(deg) Vf(V) 1:

‘[O -111.483 53.977 53.977 53.977 -173.297 -293.297 -53.2967 17.8876] ‘

[ simulate saturation

Cancel Help Apply

Block Parameters: Synchronous Machine 762V 111.9 kW
Synchronous Machine (mask) (link)

Implements a 3-phase synchronous machine modelled in the dq rotor reference
frame.

Stator windings are connected in wye to an internal neutral point.

Configuration ~ Parameters  Advanced  Load Flow

Preset model: No

Mechanical input:  Mechanical power Pm

Rotor type: Salient-pole

Mask units: SI fundamental parameters

OK Cancel Help Apply
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Source Block Parameters: Pm step X
Step

Qutput a step.

Parameters

Step time:

0.1 \

Initial value:

48864 |
Final value:

|-55000 \

Sample time:
lo |

Interpret vector parameters as 1-D

Enable zero-crossing detection
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Asynchronous Machine (mask) (link) i Configuration Parameters ‘ Advanced | Load Flow ‘ ‘
Implements a three-phase asynchronous machine (wound rotor, squirrel Nominal power, voltage (line-line), and frequency [ Pn{VA),vn(Vrms),fn(Hz) .

cage or double squirrel cage) modeled in a selectable dq reference frame
(rotor, stator, or synchronous). Stator and rotor windings are connected in

wye to an internal neutral point. Stator resistance and inductance[ Rs(ohm) Lis(H) J:

[ 1e4, 380, 50 ]

Configuration | Parameters | Advanced Load Flow [ 0.15 0.0005]

Preset model: No Rotor resistance and inductance [ Rr'(ohm) Ur'(H) 1:
[ 0.1 0.0005]
Mechanical input: ‘anque Tm “E
Mutual inductance Lm (H):
Rotor type: ‘Wound -
13.04/377
Refe fr 1 | Rot >
sterence frame | otor Inertia, friction factor, pole pairs [ J(kg.m~2} F(N.m.s) p() 1: |
Mask units: B N [0.010 2] 1
Initial conditions
[10000000]
Simulate saturation
Saturation Parameters [i1,i2,... (Arms) ; v1,v2,...(VrmsLL)]
L, 302.9841135, 428.7778367 ; 230, 322, 414, 460, 506, 552, 598, 644, 690
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Discrete,
Ts = 5e-006 s.
powergui <Rotor speed (wm)=
-
<Electromagnetic torque Te (N*m)>
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Asynchronous Machine {mask) (ink) || || Confiperstions | Farnmaters | Advenced | Losd Flow | .
implements a theee-phase asynchronous machine (wound rotor, squirel Hamingl powar, veltage (ine-lna), and frequancy [ Prfva),vadvema) fame
cage or double squirrel cage) modeled in a selectable dq reference frame 5 =
(retor, statog or synchronous). Stator and resor windings are connected In [ 1e4, 380, 501 |
Y 0L IO FIOUUSS PO, Stater resistance ond nductance] Rslohm) Us(H) J:

Configuration fecameters | Advanced Load Flow [ 0:15 D.0005]
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Rotor type Squierel- v
3 e M 134377
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E Block Parameters: AC Voltage Sourcel &11 FH Block Parameters: AC Veltagqe Source ﬁ
AC Voltage Source (mask) (link) AL Voltage Em
Ideal sinusoidal AC Voltage source. Ideal sinusoidal AC Violtage source.
Parameters Paramuters
Peak amplitude (V}): Pk amplibude (V):
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Phase (deg): Fhase [deg):
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Frequency (Hz): Frequency (Hz):
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0 0
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B Block Parameters: Asynchronous Meching ST Usits ot
Asyncheonous Macking (mask) (Ink)
Implerments a three phase asynchronous maching (wound rotor, squirrel
cage or deuble cquarel cage) modeled in 3 selectable dg referente frame
(rotor, stator, or synchronous). Stator and rotor windings are connectad in
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ClBlock Parameters: Permanent Magnet Sy... @
Permanent Magnet Synchronous Machine {mask) (link)

Implements a 3-phase permanent magnet synchronous machine with sinusoidal or
trapezoidal back EMF. The sinusoidal machine is modelled in the dq rotor reference
frame and the trapezoidal machine is modelled in the abc reference frame. Stator
windings are connected in wye to an internal neutral point,

The preset models are available only for the Sinusoidal back EMF machine type.

| Configuration i Parameters L Advanced
StatorA phasAer rfeAsi_srtalcherBs (oﬁm);
|18.7
Inductances [ Ld{H) Lq{H) ]:
([0.02682 0.02682]

Specify: 'i:liuxrliihrkagre estaiirJ'l'isrtiwec'IEy magnets:(:\e'.isrj ¥
Elux linkage established by magnets (hf.s)}:

04717

Yok sce eopetars (Yopeslol L f lipis

[31.1429

Torque Constant (N.m [ &_peak):

l0.25755.

Inertia, friction Factor and pole pairs [ J(ka.m”2) F(M.m.s) p() ]:
|[2.26e-004 1.349e-005 1]

0.8, 0,01
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Signal Builder 2

<Electromagnetic torque Te (N*m)> >
<Rotor speed (wm)> 30/pi L}
rad/sec to rpm
—»T
<Stator currentis _a (A)>
Alp——aA
« m—>2
rﬂ N Blg—————— =
1 clg———aC <Rotor currentir _a (A)>
= Math
. Function
460 v Asynchronous Machine et
SI Units
<Stator fluxphis _q (Vs)>
Math
<Stator fluxphis _d (Vs)> Function 2

Math
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QS Ground 1) o1 g 4l g ol 35,0 2
al, ol Gloyell g oS aslsl Jow 4 1, (Asynchronous machine SI Units) ol jg550 Soby
Jlos! 0l oo y9590 (5 b o > Byme a5 oo UK S Signal Builder S'sly lawgs Pm (599,5 4
385y S 55y b2 iltiwl by sle dasiie .0uS Jog Bus Selector G 4 1) jgige M >g >
slass L scope < 4 |, Bus Selector > g,5 sl zge JKi sanlice (5l g bl 1) jg5knl q 90 Heme
DS e g Oygeo a4 adb oo Hglinl S s samlie Gua oS Ll oS Jog jgme £

=10+ g
I, Math Function gl e «olil 1) jgbiwl g 9 d Hexe slo,Li Bus Selector >g,5 5l lacl
(¥ JSs) oS Gl 1) square &b (function) QT Slendals S jo g ol

V.o
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2] Block Parameters: Asynchronous Machine 51 Units rz|
Asynchronous Machine {rmask) (link)

Implements a three-phase asynchronous machine {wound rotor or squirrel cage)
modeled in a selectable dq reference frame (rotor, stator, or synchronous), Stator
and rotor windings are connected in wye to an inkernal neutral point,

Configuration Parameters | Advanced

Mominal power, voltage (line-line), and frequency [ Pn(va),vnivrms), fnfHz) ]:

|[37300 460 60] |
=T
Stator resistance and inductance[ Rs{ohm) Lls(H) ]:
oA |[0.097 0.3921377] |
m
o B Raotar resistance and inductance [ Re'{ohm) LIF(H) 1:
. c |[0.225 0.5302(377] |

. Iutual induct. L (H):
&synchronous Machine el dhetaneelRnilh)
SI Units [13.08/377 |

Inettia, friction Factor and pole pairs [ Jka.m™2) F(M.m.s) p{) 1:
g8z 02] |

Initial conditions
[[10 0,00 000] |

[ sirmulate saturation

[ o] 4 ] [ Cancel ] [ Help Apply

09,55 (eile sl il )y oY S

=] Function Block Parameters: Math Function E]

Iath

Mathematical functions including logarithmic, exponential, power, and modulus
functions. When the function has more than one argument, the first argument
cormesponds to the tap [or left] input port,

M ain | Signal Attributes
e Function: SaiEE
Output signal type: |aut0 v|
ath Sample time [-1 for inherited]:
Function |-1 |

[ ak H Cancel H Help Apply

5y b s S

5l 50 5 9000 plonil (6999 99 caiiSgez Syso 4 1) o] Slaglass 5 Sl | SUM Sgly
sqrt &,5—o 4 oyl b oyols 18 3 Math Function gl ool b 1) )5 opl o 250 Jd o] (9,5

A2 SCOPE & 1) 29,5 5ud ol jo .o plxl
BUS 55, o pos a9 (F US3) oS ool XY Graph Sl 5l s s — y5litS aaseiin mos) sy
5 0uS Jog (Y) Sl (699,945 1) Bus Selector ,gliis >9,5 9 (X) oYU (509,9 4 |, Selector
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S aseie Sl pl Slendats o 1) Cae g jglilS poniin 5 pou Sl polie Wb (g5le acts (e
2 aS J o il s ae s —gliaS (61,305 daseino CoSwl (pl 5l ol dasie a5 Cal S 63Y

RYVPVEIL At S 0,90 49350 Gojlo b dasin oy

L] sink Block Parameters: XY Graph
= zcope. [mask] [link]

Flats second input (Y] against first input [<] at each time step to create an = plat.
lgnores data outside the ranges specified by =-min, =-maxs. y-min, p-max,

Parameters
wemin:

|
weMaE
[1800 |
y-min:
[-1000 |
P-mnar

[2000 |

Sample time:

- |

A
A0 Graph

I kK H Cancel ” Help Apply

XY Graph ol :f s

Gl golwacs sl Gl ey sl ol (g ilwanls sl 5l LS el oole! Golwacss LB ST
Lol 4l Ve als o ol )0 (gilwancd loj 0SS e O SO O g0
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* Configuration Parameters: induction4/Configuration (Active)

Select: Simulation timne
- Solver . .
Start time: Stop time: |10
- Data Import/Esport m P
DPt'm'Zat_'Dn Solver options
=I- Diagrostics
- Sample Time Type: ' ariable-step + | Solver: ode23t [Mod. stiff/Trapezoidal] v
- Data Validity ) Max step size: 1/60 Relative tolerance: | 1e-4
- Type CO-n\."B[Smn Min step size: auto Abzolute tolerance: | auto
- Connectivity - )
.. Compatibility Initial step size: auto
- Model Referencing Zera crossing control: | se local settings w
- Saving Solver reset method: |Fast v
- Hardware Implementation Oa teeloberlad — "
- Model Referencing utamatically handle data transters bebween tasks
=I- Real-Tire Workshop [ Higher priority value indicates higher task pricrity
- Comments - -
- Syrbols Solver diagnastic contrals
-+ Custam Code Mumber of congecutive min step size violations allowed: 1
-~ Debug Conzecutive zero crossings relative tolerance: 1071 28%eps
- [nterface ] )
Mumber of congecutive zero crozzings allowed: 1000

[ ak H Cancel ” Help ] Apply
Silwand oledas 0 o
945 oy |y gloand Glo g > S 12l ) (gilwad (LB giloand by el )l pelas jlasy o
aslie oy las s o azsT L 1) (g3lailel, LslcS o ojlilol, ol ym U5 awles s sl 8,90 40

)50 50 50,5 oy |y b g5 g5l 5Ly asals (yills a5 Culi b g 00,5 chai |y 4dad aie uilS )5 @
(gl Jla g by 95, Cae g sl o) 5glisd) S cow b

9 )L ) ilwand 0)lgd oS caal 1) 5Ly g alS el Sy P (ggy |y S8 am Al e o e
DS Eony Jol bl 0550 50 00,5 sy | o g5

WSS S5y 398 2o g 00,5l lojen | uilS 3 g 5y @

Fo PG gl 68 S B g sy cenliie g Olojed et ST o) oSS pokite 4 Jl>
s3lely 5slias gl ol ) lyz 55, 1y Ghoy cnl Sl ools ots (5pa Pe SFY Yo AAF) aly 0 o
BSaoled SO elis sSlas

&l oS LSS 1) 398 e adS g am poss 7SS Sjgo 4] Heige )b 4 bgrpe JUSws 95T @

WSS S 398 sl o, bl Heige ey astine Jb il b awsles e Sl jo

Db 4y oedle Gl 4z 50 5 (THS Geblite ol 5 9980 LA dlo «o8Bly tle y gl LS (ad i g0 b oS wpled g -
P98 g5 sz SISl Gl Ese JSE 5wl 15
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) Signal Builder (induction{Signal Builder2) (=13
-

Fle Edt Group Signal Axes Help
BE FBRE oo |~ I FREE r o0 o= | |
Group 1 )i |
so |- Snal i S ;
. ——,— -
300 - oei- O St e : B e I
7Y OSSOSO OMSRSSRSS SSSSSS S - SSSSRU. S S
77) W S N N AU T R R
| I I | I i i I I i
0 1 2 3 4 3 6 7 8 4 10
Time (sec)
————————— ot Coordinates Point Coordinates -~
Hame: |signal 1 J = | [ |
Index: 1 v | | %] |
A4
Click to select signal [Sional 1 (#1) [ ¥1in Viex

)l:’ JL‘KM*’ 4 JS‘“‘

three-phase series RLC ) 518 aw cuoglin G oS bows ool oesouw o5, b joige au |y joig0 Jl> @
(Y JS8) asS Jeog 95, b 9,5 4 g Sl | (branch

=1 Block Parameters: Three-Phase Series RLC Branch
Three-Phaze Seriez RLC Branch [mask] [link)

Implements a three-phaze series AL branch.
Uze the 'Branch twpe' parameter to add or remove elements from the branch.

ala & Paramneters

do AR o | v ——

Reziztance B [Ohms]:

o|C C|o
1.0 |
Three-Phase
Series RLZ Branch MeasuremenlslNone vl
[ 0k l [ Cancel l ’ Help Apply

35 Saglio ¥ S

o9, b o 50 g adad (ol (il 8 5 5L Ll joige aums s ¥V g ) /0 polio au 1) Coglie @
ot g s3]y by 58, Coglie il SiaSz 5550 10 5 camlie ((glaly Hb) (KslSe b 0gzg b
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owboyl Gua VYo
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és»\?bo Q‘ tSQL’ )‘J.O.‘o /Y&’ )D ‘) Ia:\SRext )L.\.O.o ‘ub; ).o).’ )‘J.sud.l_.ob){.s )93) k_f&)—&.dj)l—&d u»)s.a wl.t

Ea_(_va)zlgﬁx(Rext"'Ra) (Y)
w..,)‘u} "njl.’.,o )JQLQA LS)‘KB L’
wt=\YY/V?+\YA‘”/\Y=7/'°f§2 M)
v/ox\s

Sl d 3055 Sl Cenglito slado (o
)QVa &H‘W‘Qﬁ)&ﬁéﬂ’lﬂéﬁy ‘)'::9))& ousS Sgdzmo WBLQ.A Ml?u 6‘))0‘3."50 ‘) (Y) 4\.!4.")

B dole> ol Y/AYA ol Rext jlade <> 0l 10 13 0gs wales jao Sl jo )3

o bojT plomil ¥-¥ o
DC g3 g0 gjlalely cdl> gjlwanais V-Y-Y o
o Blp S o ey |y Aoz S5 25 L AC 5550 S5 (g5lailely (51,35l talesT enl 5o
oS 50 sy )l 5SS e o ) jeise gilalely slal 357 jglaie
S50 §3llol) Logiinns j5ige 8y @
Sgdse Hllely (eglie slailel, S L jgise (85 @
O9ige g3l sl 5Lls gaie Jlasl 51 3 e jgige lace S yo 45 08 00 (28 ilesl (nl o
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Sl o)lg ol jo 1y o5l

clc; clear all;

Prated = 2*746; % rated Power

Vrated = 125; % rated voltage

Iarated = 16; % rated armature current

wmrated = 1750* (2*pi)/60; % rated angular velocity
Trated = Prated/wmrated; % rated torque

Ra = 0.14; % Armature resistance

Rf = 111; % field resistance
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Lag =0.018; % Armature inductance
Lf = 10; % field inductance

D = 0; % damping

J = 0.5; % rotor inertia in kgm?

Bl Sy Sl el 5 Dyge a b ,5laS WS B8
Tioad = —Trmeeny = 0.01+3.18% w2, Nm )
o Sunlod oeas il | b o8 LR adsl iolie oS bl ) IS sillae  Sidgar B
0del5s &yeo |y gilwas b el )b ¢ LB () 5| Simulation\Configuration Parameters coad o
DS

Ea
Pri
“Wa_matarin Eo g
. Integrator2
Wrated > :I— L 1 .
. - El W
- 1iLag Integrator
14
@4—'
Ra Tioad 0,01 + 31898 4*[1]"2 I.: L
Eon Tem
Ll
la
P
Wa
Ea o
»

Scapet

s Ol 2 )5350 et (g3I]y Sl (g3luand ) IS
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03903 ol oV IS8 & j50 1) Sedgonn BB G dled 1) o1 5 aS a8lal g sluad LM o,
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Ea
Pr
WYa_motarin Ea o
Yrated - w . R Integ;atorz
- - s W |
- 1iLag Integrator
| 14
< Ra |47

Ra Tload 0.01 + 3.1 80e-4*ul1 142 I4 Ty

Fen Tem
-

la
-\_"’fﬂ: o

Rext
-
Ea o
Scopel

i Ly 5ise (Saglie s3lilel) (g5luans Y JSS

385 (335 ugSan b jo i (s 3bwand Y-Y-Yo
Gl ¥ S 05 pedlyn ooy ) 4385 50,5 ugSre b So i slagig; @l Zand ) 50
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A 5o g jlulely slal )35 mals jelaie 009, 0,10 05 @ 5590 Sl I ST Jee g9,0 sy
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Lol 1y o g ausS 0)lg 5 Soge auly 50,5 5Ly g b, 00isS dgamme Casglie polie Parameters Lm o

Rext = 6.054;
Vbrake = -Vrated;

Initial ) adsl polde oS wudas /0 1) threshold ,laie (switch2 switchl) o ds™ gl oF S e o

s iS udais Wwmrated o larated ol cospo 4 1) ce w9 b > sl .5 1,1 (condition
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s g | L
. »l- s | wm
1iLag Integrator o
14
< Ra |4—
— Ra —| 0.01 +3.189e-4%u[1]2 I:. T
/: ' GErd Tload
— * Tern,
Ll
- Rext |
Switchl Rext B
Ll
oot
Wa_motaring
b
- Timing
Va_hraking motoring2hraking

a5 59,5 usSan b oy 5 Saslin oy 0,Shas (s3lotnds e UK

Seoliyd 3057 (5 3bdds Y-V

RS ok ) Oygo 1) e 5 5Ly g > )1 Cwglde molie Parameters J,m o
Rext = 2.929;
Vbrake = 0;
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L~ 10°[1 0.0004] AM
\a 100 -+ s wm_ wm? of hoisting cycle
0.02s+1 —
la_lirnit Current contraller
Converter Sum'T
= W
D: 0.6689
Product2 kaphi

iR
s

la W

1
5

Integrator

Integrator2

Ba Trnech

Wa la Tem W

Scopel

019 2Lb Loy o Slee giloans Jlae:F IS

S ol 0 IS sle il )b b g Repeating Sequence 1 solau! L |, wm™ of hoisting cycle 'l

L] Source Block Parameters: wm™ of hoisting cycle @

Repeating table [maszk)
R epeating table.
Farameters

Time values;
(03040 50 657585495 100]

Qutput walues:
[0 wraize wraize 0 0 wlower wower 0 0]

Ok, | [ Cancel ] [

wm™* of hoisting cycle <4l slx! s, Repeating Sequence sls yol b 0 S
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b by as 0 EVY - ogume L Saturation Sebs G 5l 5 by el 9 YU o 0,5 sgase sl

.).,_,5 oolal 2 C)*i’d'-.‘)-?}:-")‘

=] Function Block Parameters: la_limit

S aturation

Limit input zignal to the upper and lower saturation values.

I air | Signal Attributes

Upper lirnit;
|Iarated"1 .2 |

Lowser lirnit:
|-Iarated“1 .2 |

Treat az gain when linearizing
Enable zero crozzing detection

Sample time (-1 far inherited]:

& |

I 0k H Cancel ” Help Apply

Saturation <ol £ s

QL°) 5o —Trated tfl'ef‘ )‘A.O.A 9 ).O.»a 4.».]5‘ )‘J&.n l.t 6‘4.14 &°9)9 s.g.i s.J)}»o L Cound U"‘ o )lJ )sLo.wf

Wloads meai ol 55 by 5 ey 61 5eS LR adsl ol el onds (g3luand 4l S
:loads sl iy &, e0 as transfer function sl solazwl b ac/de Jowo 5 b = sosS J o8

5] Function Block Parameters: Current controller

Transfer Fen

The numerator coefficient can be a vector or matn= expression. The denominator
coefficient muzt be a vector. The autput width equals the number of rovs in the
numerator coefficient. vou should specifty the coefficients in descending order of
powers of 5

FParameters

Mumerator coefficient;
[107{1 0.0004] |

Denominatar coefficient;
o] |

Abzolute tolerance:

|auh:u |

State Mame: [e.g.. 'position’]

[ QK ” Cancel H Help ] Apply

oy earsS J S ol transfer function «s'sb sla yel L oV IS
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51 Function Block Parameters: Converter

Tranzfer Fon

The numerator coefficient can be a vector or matris exprezsion. The denominator
coefficient muzst be a vector. The output width eguals the number of rows in the
numeratar coefficient. You should specify the coefficients in descending order of
powers of s

Parameters

Mumerator coefficient:
[100]

Denominator coefficient:
[0.021]

Absolute tolerance:
auto

State Mame: [e.qg.. 'position]

I 0k l [ Cahcel ] l Help ] Apply

ac/dc Jow !, transfer function os'sb ol ol b A S
S o 35 g szl by Bls 695 9 9 5SS (ool jlade chai ) jglsS L) (il ()l

dowlxo g (piow 9 F-V' o

foguige Jiie 505 Sl 4y g i50 Sl Sl ile )l Gl 2 S 05 usme Lz O

ooli | 6515 Sl & 8 5ige S 1 JUE 5l o S 59,5 msSins gy 5| Vgama Lz (Y
N

soliiwl ool oyl jo 00l al,l (sla ybg, 51 SealaS 5l ¢ cas0d la,lad 3,8 505 gl Joe jo (¥
fogad o0

AS sl | s b2 edile (Sl o (SO SUE OYolas Y S 5l eolanully (F

Nz o)l Folay az conls sy Giulesl ol o axsl b ogd co oolaiu] Jas jo a5 Zloglae jlaslel, (O

&=l
Ong C., “Dynamic Simulation of Electric Machinery Using Matlab/Simulink”, Prentice Hall PTR.
Upper Saddle River, New Jersey, 1998.
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[3] Professor Mohamed A. El-Sharkawi, “Electric Safety”, University of Washington.
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