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L= Block Parameters: Three-Phase Source

Three-Phase Source [mazk) (link]

Parameters

Phase-to-phase msz valtage [V]:

Three-phase voltage source in geries with RL branch.

|10e3%5qr(3)
Phase angle of phaze A [degrees)

o
Frequency [Hz):

|60

Intemal connection: | Yo
[~ Specify impedance using short-circuit level

Source resistance (Jhmsz]:

|n.a529

Source inductance (H)

|16.58e3

Ok | LCancel

| Help

13 >

Thiz block implements three single-phase two-winding transformers . All winding
terminals are accessible.

Parameters

[Three-phasze rated power(Va] Frequency [Hz)]

SDla3) s (fholsyl

L] Block Parameters: Three-Phase Transformer 12 Terminals E|g|

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

[ 10es 50 ]
‘Winding 1 : [phaze valtagelvms] Rlpu] =ipu)]

|[10ez 0002 005 ]
‘Winding 2 : [phase valtagelvms] Rlpu] =[pu]]

| [ 253 0002 0.05)
Magnetizing branch : [Rm{pu] Hmipu]] :

Saply |

| 1200 200]

oK | LCancel | Help Apply
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“aolfage Measurernent3

D
” Current Measurement
| B
HA - |

I e

Three-Phase Sourcel

Scoped

Current Measur.emeTl—I % —

B%%b
C oy Y C

L]

Three-Phase

Current Measurement1

“oltage Measurernertd

Three-Phase Source (mask] [link)
Three-phase vollage source in series with RL branch
Parameters
Phase-to-phase rms woltage [V
73564
Phase angle of phase A [degrees]:
o
Frequency [Hz]
|s0

Internal connection: | vg ~]
[ Specify impedance using short-circuit level

Source resistance (Jhms):

[o.8929
Source inductance [H):
[16.50-3
oK Canoel Help Apply

Transformer
(T Wyindings)

Parallel RLC Load

frind o]

Parallel RLC Load1

Thiee-Phase Transformer (Two Windings) [mask] (link]

This block implements a three-phase transformer by using three
single-phase transtarmers, Set the winding connection ta "' whe
pou want to access the neutral paint of the Wwipe.

Parameters

MNominal power and frequency [ Pr(Va) | inHz] |
12506 . 601

“Winding 1 [ABC] connection: | v ||

\winding parameters [ %1 Ph-Phivims) . F{pu] . LT[ |
|[735e3. 0002, 008

Winding 2 [abc) connection - | -

‘winding parameters [ %2 Ph-Phlvms) , R2[pu] . L2[pu] |
(31522, 0,002, 008 ]

7 [%]

@SL._

Parallel RLC Load2

L

Yoltage Measurement] Scopel

@bl Sl o gl and e F S

E! Block Parameters: Three-Phase Sourcel E]@ E

||}~ Parallel RLE Load [mask] (ink]

Implements a parallel RLC load,

Parameters
MNorminal valtage Vin [¥ims):
|315e3
MNominal frequency fn [Hz);
B
Active pawer P [w]
5066
Inductive reactive Power QL [positive warl:
[100e6

Capacitive reactive power Qo (hegative var):

[100e8
M Serefioee Measurements | None j
Magnetization resistance Rim [pu]
|50
M agnetization reactance Lm [pu] Ok | Lancel Help | Apply |
|500
Measurements | Hore T
<« | B

oK | Lancel ‘ Help ‘ Apply
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B Block Parameters: Synchronous Machine 762 V 111.9 kW e
Synchronous Machine (mask) (ink) B
Implements a 3-phase synchronous machine modelled in the dg rotor reference
frame.

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

Configuration | Parameters | Advanced | Load Flow
Preset model:  [No -
Mechanical input: ~[Speed w, |
Rotor type [Round E
Mask units: (st parameters -

« i D

oK [ cancel |[ Hep || Apply

95 55155 )bk 2l sl SImulink: 6 555155

W Block Parameters: Synchronous Machine 762 V 1119 kW 88558 | B Block Parameters: Synchronous Machine 762V 1119 kW o)
Stator windings are connected in wye to an internal neutral point. Stator windings are connected in viye to an internal neutral paint.
| configuration | Parameters | Advanced | Load Flow | Configuration | Parameters | Advanced | Load Flow
Nominal power, voltage, frequency, field current [ Pn(va) vi(vrms) fn(Hz) &) 1 || | Generator type [swing -
[ 5000400 50]
Stator [ Rs{ohm) U,Lmd,Lma(H) 1
[.261.313e31e3]
Field [ Rf'(ohm) LIid'(H) ]
[012e3]
Dampers [ RkdLikd' Rkql'Likql' Rkg2Ukq2' 1 (R=shm,L=H): i i
[123456]
Fole pairs:
2
Initial conditions [ dw(%) th(deg) ia,ib,ic(A) pha,phb,phe(deg) VF(V) :
[oooooo000]
] Simulate saturation
‘ i 5 (= 3
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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 |Nune hd

[ oK H Cancel H Help | Apply
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S‘g‘, 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 ~| Solver: ode23th (stiff/ TR-BDF2) -
Hardware Implementati...
Model Referencing Max step size: |auto | Relative tolerance: |1e4
Simulation Tar.get Min step size: |auto | Absolute tolerance: |auto
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 H
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
v
< >
9 Cancel Help Apply
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swing > ;o 1) l0ad Flow)asS das>l o 5 S5 4 9590 (sl yial )b pudiais (gly d pud po

(aws l,8

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

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

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

Configuration ~ Parameters  Advanced  Load Flow Configuration  Parameters ~ Advanced  Load Flow
Nominal power, voltage, frequency, field current [ Pn(VA) Vn(Vrms) fn(Hz) ifn(A) J: Preset model: No <

[ 111.9e3 440*sqrt(3) 60 0]
Stator [ Rs(ohm) LI,Lmd,Lmq(H) ]:
[[.261.19e3 1370 3 11.0e3 ]
Field [ Rf'(ohm) Lifd'(H) 1:
[[o.132.1e3] |
Dampers [ Rkd'Llkd' Rkql'Llkql' ] (R=ohm,L=H):

[[0.0224 1.4e3 0.02 1e-3] |

Mechanical input: | Mechanical power Pm @

Rotor type: Salient-pole <

Mask units: SI fundamental parameters b

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) I:
|[U -111.483 53.977 53.977 53.977 -173.297 -293.297 -53.2967 17.8876] ‘

[ Simulate saturation

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

Output a step.

Parameters

Step time:

0.1

Initial value:

|-48864

Final value:

|-55000

Sample time:

o

Interpret vector parameters as 1-D

Enable zero-crossing detection

0K Cancel

Help

Apply
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W) Block Parameters: Asynchronous Machine ST Units &5 | W Block Parameters: Asynchronous Machine S1 Units =5
Asynchronous Machine (mask) (link) it 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
[ 1e4, 380, 50 ]

(rotor, stator, or synchronous). Stator and rotor windings are connected in

wiye to an internal neutral point. Stator resistance and inductance[ Rs(ohm) Lls(H) 1:
[ 0.15 0.0005]

Configuration | Parameters | Advanced Load Flow

Rotor resistance and inductance [ Rr'(ohm) LIr'(H) ]:

Preset model: No

[ 0.1 0.0005]
Mechanical input: ‘anque Tm “E

Mutual inductance Lm (H):
Rotor type: ‘Wound -

13.04/377

Reference frame: |Rntnr Inertia, friction factor, pole pairs [ J(kg.m~2) F(N.m.s) p() 1:

m

Mask units: B - [0.010 2]

Initial conditions
[too00000]
Simulate saturation
Saturation Parameters [i1,i2,... (Arms) ; v1v2,...(VrmsLL)]

1, 302.9841135, 428.7778367 ; 230, 322, 414, 460, 506, 552, 598, 644, 690

< n 3 « L r

OK ] Cancel Help Apply [ OK ] Cancel Help Apply
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<Stator current is_a (A)=
Discrete,
Ts = 5e-006 s.
powergui =Rotor speed (wm)=
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=Electromagnetic torque Te (N*m)=
Constant
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Ts = 5e-006 s.
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powergui v <Rotor speed (wm)>
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<Eleciromagnetic torque Te (N*m)=
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=Stator currentis_a (A)=>
Discrete,
Ts = 58-006 s.
» »
powergui # 'l <Rotor speed (wm)= hl
»
<Electromagnetic torque Te (N’m)>'

Load Torgue

L e

v, v, Asynchronous Machine
Uzb @ Ubc @ SI Units
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B %ock Peramesers: Asynchronows Machine St Units — v W Rlec Farametert: Ayprchiengut Machire 51 Units E
Asynchronous Machine {mask) (knk) S [ Configaration | Parnmeters | Adwanced | Losd Flow | -
implements a theee-phase asynchronous machine (wound rotor, squirrel
cage or double squirrel cage) modeled in a selectable dq reference frame =
(reteor, statog or synchronous). Stator and resor windings are connected In [ List, 350, 50 ] |
wye 1o an intersal nautral point,

Fmingl powsr, veltage (line-lna), and freguancy [ Pava), velvema fndee)

Ststor resistance and inductance| Rs(ohm) Lis{H] ]:

Configuration  Parameters | Advanced | Load Flow [ 0,15 0,0065) |
Freset model: No - " 1| Reter resitange and inductancs [ Rrishm) LIF{W) ]
Machanieal input: .quu Tm - [0.1 0.0005] I
‘ | Mzl inductance Lim {H):
Rotor type Squerel cage o
b M L3437
Reference frome: | Retor - -
Pole paira p (J=
Mask units: st ME d |
"
Initial condions
[lo0oDoo0oon]
3 e Seburation
Saburation Parsmeters (112, (Arms) 3 viv. . [vrmsll]]
. " ‘ T o
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E Block Parameters: AC Voltage Sourcel

DC y3

@ W Elock Parameters: AT Violtage Source

AC Voltage Source (mask) (link)
Ideal sinusoidal AC Voltage source.
Farameters

Peak amplitude (V):

Frequency (Hz):
50

Measurements [None

AL Voltage Source (mask) (link)
Ideal sinusoidal AC Voltage source.
Paramtir:

Poak amplitude (W):

380 L
Phase (deg): Fhase (deg):
-120 1]

Frequency (Hz):

50
Sample time: Samphe lime:
1] )

Measurements .HME
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E Block Parameters: DC Machine e @ E HEs e L EmE Iﬁ
DC machine (mask) (link) DC machine (mask) (link)
Implements a (wound-field or permanent magnet) DC machine. Implements a (wound-field or permanent magnet) DC machine.
For the wound-field DC machine, access is provided to the field For the .wound—ﬁeld oC mach!ne, access is provided to the field )
connections so that the machine can be used as a separately excited, connections so that the machine can be used as a separately excited,
shunt-connected or a series-connected DC machine. shunt-connected or a series-connected DC machine.
Configuration | Parameters | Advanced Configuration Parameters | Advanced
! Preset madel: [No ,] ! Armature resistance and inductance [Ra (ohms) La (H} ]
[2.581 0.028]
Mechanical input: [Speed w v]
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Field type: [Wound v] ~ = 028[]
Field-armature mutual inductance Laf (H) :
0.9483
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E Function Block Parameters: Bus Selector

BusSelector

This block accepts a bus as input which can be created from a Bus Creator, Bus Selector or a block
that defines its output using a bus object. The left listbox shows the signals in the input bus. Use the
Select button to select the output signals. The right listbox shows the selections. Use the Up, Down,
or Remove button to reorder the selections. Check 'Output as bus' to output a single bus signal.

Parameters
Signals in the bus Find Selected signals up
-Speed wm (rad/s) Salect>> Speed wm (rad/s) Down
~Armature current ia (A) Armature current ia (A)
i Field current if (A) Electrical torque Te (n m) Remove
- Electrical torque Te (n m)
[] output as bus
) [ oK ] [ Cancel l [ Help ] Apply
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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 7 Parameters ”Advanced
Stator phase resistance Rs (ohm):
[18.7 ]
Inductances [ Ld{H) Lq(H) ]:
([0.02682 0.02682]

Specify: %Iﬁxrliihrkagre estaiirJ'l'isrtiwecrlif):y magnets:(:\f.isrj vl
Elux linkage established by magnets (V.5

04717

Yok Sce Soeterk (Vopeakl L [ KpO):
[31.1429

Torque Constant (N.m [ &_peak):

10,25755

Inertia, friction Factor andPole pairs [ J(ka.m™2) F{N.m.s) p{)]:

|[2.26e-004 1.349e-005 1] ‘
Initial conditions [ wmirad/s) thetam{deq) ia,ib{a) ]:

|[0,0, 0,0]

[ oK ][ Cancel ” Help ” Apply ]
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L] Block Parameters: Asynchronous Machine 51 Units

Asynchronous Machine (mask) (link)

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

Configuration Parameters | Advanced

Mominal power, valkage (line-line), and frequency [ Pn(va),YniYrms),fr(Hz) 1:
|[37300 460 60] |

7Tm Stator resistance and inductance[ Rsiohm) Lls{H) ]:
oA [[0.097 0.392/377] |
o B m> Rotar resistance and inductance [ Rr'{ohm) LIf(H) 1:
ac [[0.228 0.302/377] |

Asynchronous Machine Mukual inductance Lm (H):

SI Units (1308377 |
Inettia, friction factor and pole pairs [ kg m™2) F{M.m.s) pi) ]t
[[1esz02] |

Initial conditions
[[1o 0,00 000] |

[ simulate saturation

I [0]'4 l [ Cancel ] [ Help Apply

O (eile sl el Y S

=] Function Block Parameters: Math Function @

b ath

M athematical functions including logarithmic, exponential, power, and madulus
functionz. ‘when the function hag more than one argument, the first argument
cormesponds to the tap (o left] input port

Main | Signal Attributes

I Function: ZalEE
Output signal t_upe'lautn v‘
Wath Sample time [-1 for inherited):
Function [1 |

I oK H Cancel ][ Help Apply

2l @b eubass ¥ S

Slaaly ,0 g 0o slosl (634,999 0aiS pex Oygo a1, ] Gleadais GBSl |, SUM S'gly
SOt &y 4 o] s oyols 1,8 g Math Function gl Gl b1, |15 ol o 15,05 o] (59,5

A2 SCOPE & 1) 29,5 5ud ol jo .o plxl
BUS 55, <t pos 9,5 (F US3) oS oolicil XY Graph oS'sly 51 s pus — y5licS daseive mus), sy
5 S oy (Y) Sl (699, 4 1, Bus Selector ,oliis =9, 5 (X) oYL (599, 4 1, Selector
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Sy A5 )13 )y p 3550 g0 (ool Sl daiine )3 )3

5] sink Block Parameters: XY, Graph
=1 zcope. [mazk] [link)

Plats second input [ against first input (<] at each time step to create an =y plot,
|gnores data outzside the ranges specified by =-min, =-mas, y-min, y-mas.

Parameters

Wik

(1 |

H-MnaK
[1800 |
y-min;
|-1000 |

LTnEK:

- 2" Graph - |2DDD |
Sample time:
i |

I aK H Cahcel H Help Apply

XY Graph <ol :f Jss

Y |) Lg)L»w 6‘)-?‘ 6‘).3 ﬁ}y Lgl.éb).'l.oblg: ‘Lg)l.ww LS‘)-?‘ )" J.ﬁ ol oolel Lg)l.ww J)L‘B Q5.25| °
Sl 4l Ve als o ol jo (gilwand (loy 0SS wbas 0 SO O g0
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*; Configuration Parameters: induction4/Configuration (Active)

3 How il 203

Select: Simulation timne
- Solver . .
Start time: Stop time: |10
- Data Import/Esport m P
DPt'm'zat_'Dn Solver options
=I- Diagnostics
i Sample Time Type: ' ariable-step + | Solver: ode23t [Mod. stiff/Trapezoidal] v
Data\Validity ) Max step size: 1/60 Relative tolerance: | 1e-4
Tipe CO-n\."B[Smn Min step size: auto Abzolute tolerance: | auto
Connectivity - )
Compatibility Initial step size: auto
i Model Referencing Zero croszing contral: U ze local settings v
- Sawing Solver reset method: |Fast v
- Hardware Implementation 0 .
- Model Referencing Automatically handle data transfers between tasks

= Real-Tirme Workshop ] Higher priarity value indicates higher task pricrity

i Comments - -
H Symbols Salver diagnostic contralz
Custom Code Murnber of conzecutive min step size violations allowed: |1
Debug Congecutive zero crossings relative tolerance: 1071 28%eps
- |nterface ] )
Mumber of congecutive zero croszings allowed: 1000
[ ak l [ Cancel ] [ Help ] Apply
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A0 | d .G G Ak >L ;
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| | 1 i 1 | | | i |
0 1 2 3 4 5 6 7 3 9 10
Time (sec)
——Point Coordinates  Pomnt Coordinates A
Hame: |ignal 1 | [ | ‘
Index: 1 v v [ | ] ]
A4
Click to select signal ‘SlgnaH (#1) [ YMin YMan: ]

three-phase series RLC ) ;L aw Cooglin G .0nS bowd ool oo oww 595, b yoig0 a0 |y joig0 Jl>
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Three-Phase
Series RLC Branch

5] Block Parameters: Three-Phase Series RLC Branch

Three-Fhaze Seriez RLC Branch [mazk] [link)

Implerments a three-phasze zeres BLC branch.
|Jze the 'Branch type' parameter ta add ar remove

Farameters

Rezsiztance B [(Ohms]:

elements from the branch.

1.0

Measuremenls|Nnne

v|

| ok

l [ Cancel l [

Help Apply
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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

Lag =0.018; % Armature inductance

AREA
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Lf = 10; % field inductance
D = 0; % damping
J = 0.5; % rotor inertia in kgm?

b Sy 51l 5 Dyge 4 )b jslliS w8
Tioad = —Toreen = 0.01+ 3.18% %w2,  Nm ™
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S ol 0 IS sle il )b b g Repeating Sequence 1 solaul L |, wm™ of hoisting cycle 'l

L] Source Block Parameters: wm® of hoisting cycle @
Fepeating table [mask)

Repeating table.
Parameters

Time walues:
[03040 50 657585495 100]
CQutput walues:

[0 wraize wraize 0 0 wlower wlower 0 0]

k. H Cancel H Help ]
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=] Function Block Parameters: la_limit

S aturation

I air | Signal Attributes

Limit input zignal to the upper and lower saturation values,

Upper lirnit;

|Iarated"1 2

Lower lirnit;

|-Iarated“1 .2

Treat az gain when linearizing
Enable zero crozzing detection

Sample time (-1 for inherited]:

1

| ok

I [ Cancel ] [ Help Apply

Saturation <ol £ s

o Trated oLy jlabe g 00 aJgl lade b slaly (695,5 So O g0 4 Caond pl (o )L 5l

Kloads pulad yao plp 50 by g ey 5o 15 1S adgl polie .ol oals (g 5lwad 4l SO lo;
:loads sl 5 &9 4 transfer function sl solazwl L ac/de Jowo 5 b = sosS J o8

=] Function Block Parameters: Current controllen

Tranzfer Fon

The numerator coefficient can be a wectar or matrix expreszion. The denominatar
coefficient muzst be a vector. The autput width equals the number of roves in the
numerator coefficient. Wou ghould specify the coefficients in descending order of
powers of s

Farammeters

Mumeratar coefficient;

[107{1 0.0004] |
Denominator coefficient;

o] |

Absolute tolerance:

|autn |

State Mame: [e.qg.. 'pozition’]

[ QK H Cancel H Help ] Apply

ol earsS J S ol transfer function sl sla yol L 2V IS
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=] Function Block Parameters: Converter E|
Tranzter Fen

The numerator coefficient can be a vector or matnx expression. The denominator
coefficient must be a vector. The output width equalz the number of rows in the
numerator coefficient. v'ou should specify the coefficients in descending order of
powers of 5.

Parameters

Mumerator coefficient:
[100]

Denominator coefficient:
[0.021]

Abszolute tolerance:
ato

State Mame: [e.qg., 'position’]

I ak l [ Cancel ] [ Help ] Apply
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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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