JlTabopaTtopHasa pa6ota N2 3.
HUccaenoBanme oqHO(Pa3HOr0 ABYXIOJIYIEPHOIHOTO
YIPaBJIAEMOIr0 BbINIPSIMHUTEJIS

1. Lenb paboTh

HccnenoBanre Ha KOMIBIOTEPHOM MoOJeIM OJHOGA3HOTO YIPaBIsiEeMOTo
BBITIPSIMUTEIS TIPU paboTe Ha aKTUBHO-UHIYKTUBHYIO Harpy3Ky ¢ MPOTHUBO-3.]1.C. U

0OpaTHBIM JTHOIOM.
2. Copneprxanue paboOThI

2.1. HccnenoBaHue BHEUIHUX M JHEPreTHUYECKUX XaPAKTEPUCTUK OJIHO-
(dba3HOro ympaBIsIEeMOTO BBIIPSMUTENST TpU paboTe Ha aKTUBHO-WUHIYKTHBHYIO

Harpys3Ky ¢ IpOTHUBO-3.1.C. U OOPATHBIM IHO/IOM.

2.2. HccnenoBaHue peryjavMpoOBOYHBIX XapaKTEPUCTHUK OAHO(DA3HOrO Y-
PaBISIEMOTO BBIIPSAMUTENSL MPU pabOTE€ HAa aKTUBHO-UHAYKTUBHYIO HArpy3Ky c

MPOTUBO-3.11.C. U OOPATHBIM JTUOJIOM.

2.3. HccrnenoBanue TrapMOHHYECKOIO COCTaBa TOKAa TMOTPEOJCHUS OJIHO-

($ha3HOTO yIpaBIsieMOro BBIIPSIMUTEIIS.
3. Onucanue BUPTyaIbHOM TaOOPATOPHON YCTAHOBKHU

BuprtyanbHas nabopartopHas ycTaHOBKa i ucciefoBaHuil mo m. 2.1

MoKa3aHa Ha puc. 1.
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Puc. 1 Mogaens onHo(a3HOTO yIpaBiIsIEeMOTO BBITPSIMHUTENS

OHa conepKurT:

» onao¢asubiil ncrounuk nutanus (AC Voltage);

W Block Parameters; AC Voltage “

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

Parameters Load Flow
P itude (V):
100%1.41] )

27N\

Phase (deq):
0

‘cv (Hz):

Sample time:

0

Measurements | None

Cancel Help Apply

Puc. 2 OxkHO HaCTpOMKH HCTOYHUKA TUTAHUSA

* onHo(asubii Tpanchopmarop (Linear Transformer);



™ Block Parameters: Linear Transformer
Linear Transformer (mask) (link)

Implements a three windings linear transformer.

Click the Apply or the OK button after a change to the Units popup to
confirm the conversion of parameters.

FParameters

Units | 51 4

perfinal powesgnd frequency [Pn(VA) fn(Hz)]:

[ 2001000 50

g 1 parameters [V1(Vrms) R1{ohm) L1(H)]:
@ 01 0.000001]

®igg 2 parameters [V2(Vrms) R2(ohm) L2(H)]:
.04 0.000004]

[[] Three windings transformer

Winding 3 parameters [V3(Vrms) R3(ohm) L3(H)]:

[3.15e+05 0.7938 0.084225]

Magnetization resistance and inductance [Rm(ohm) Lm{H)]:

[100 2]

Measurements | None hd

¥| Use ST units

Cancel Help Apply

Puc.3 OxHo HacTpoiiku TpanchopmaTopa

* ogHo(a3ubIil TupucTopHbId MocT (Universal Bridge);

™ Block Parameters: Universal Bridge
Universal Bridge (mask) (link)

This block implement a bridge of selected power electronics devices.
Series RC snubber circuits are connected in parallel with each switch
device. Press Help for suggested snubber values when the model is
discretized. For most applications the internal inductance Lon of
diodes and thyristors should be set to zero

Parameters

Number of bridge arms: |2 -

Snubber resistance Rs (Ohms)

le5

Snubber capacitance Cs (F)

le-6

Power Electronic device | Thyristors -
Ron (Ohms)

le-3

Lon (H)

1]

Forward voltage Vf (V)
1

Measurements | All voltages and currents -

Puc. 4 OxHO HAaCTPOMKH yIpaBiIsieMOTO BBIIPSIMUTEIS

 nuox (VD1);



" Block Parameters: VD1 “

Diode (mask) (link)

Implements a diode in parallel with a series RC snubber circuit.

In on-state the Diode model has an internal resistance (Ron) and
inductance (Lon).

For most applications the internal inductance should be set to zero.
The Diode impedance is infinite in off-state mode.

Farameters

Resistance Ron (Ohms) @
0.001

Inductance Lon (H) :
0

Forward voltage Vf (V) @
0.8

Initial current Ic (A) :
0

Snubber resistance Rs (Ohms) :

500

Snubber capacitance Cs (F) :
250e-9

Show measurement port

Cancel Help Apply

Puc. 5 OxHo HacTpoiiku 1uojaa

* RL narpyska (RL);

W Block Parameters: RL H
Series RLC Branch (mask) (link)
Implements a series branch of RLC elements.
Use the 'Branch type' parameter to add or remove elements from the
branch.
Parameters

Branch type: RL -

istance (Ohms):

nductance (H):

[_| Set the initial inductor current

Measurements None hd

Puc. 6 Oxno HacTpoiiku RL Harpy3ku

e s.g.c. (B);



il Block Parameters: E
DC Voltage Source (mask) (link)

Ideal DC voltage source.

Parameters

tude (vy:

Measurements MNone

Cancel Help Apply

Puc. 7 Oxno HacTpoiiku E

* I3MEPHUTEI MIHOBEHHBIX TOKOB B HcTouHnke nutanus (11), Harpyske (1d)

u oopataom nuoje (Ivdl);
* U3MEPUTE]Ih MTHOBEHHOT'O HamlpsbkeHus Ha Harpyske (Ud);

* OJIOK IJs1T UBMCPCHUA TAPMOHHUYCCKHUX COCTABJIAIOIMIMUX TOKa ITUTAHUSA

(Fourier I11) u Toxa tupucropa (Fourier TO);

" Function Block Parameters: Fourier 11 W Function Block Parameters: Fourier TO
Fourier (mask) (link) Fourier (mask) (link)
Fourier analysis of the input signal over a running window of one Fourier analysis of the input signal over a running window of one
cycle of the fundamental frequency. cycle of the fundamental frequency.
For the first cycle of simulation, the outputs are held to the value For the first cycle of simulation, the outputs are held to the value
specified in the Initial input parameter. specified in the Initial input parameter.
FParameters Parameters
ental frequency (Hz): ental frequency (Hz):

Rafhonic n (0=DC, 1=fundamental): FEfhonic n (0=DC, 1=fundamental}:

1 1

Initial input [ Mag, Phase (degrees) ]: Initial input [ Mag, Phase (degrees) 1:

[0, 0] [0, 0]

Sample time: Sample time:

0 0

Cancel Help Apply Cancel Help Apply

Puc. 8 Oxno HacTpoiiku 610koB «Fourier 11» u «Fourier TO»

* ONOK Ui M3MEPEHUs] TAPMOHHYECKMX COCTABIIONINX TOKA HArpy3Ku
(Fourier 1d) u aHamoru4yHpIi OJOK JJII W3MEPEHUS TapMOHUYECCKHX

COCTaBJIIONIMX HanpsikeHus Ha Harpyske (Fourier Ud);



i Function Block Parameters: Fourie Id

Fourier (mask) (link)

Fourier analysis of the input signal over a running window of one
cycle of the fundamental frequency.

For the first cycle of simulation, the outputs are held to the value
specified in the Initial input parameter.

" Function Block Parameters: Fourier Ud

Fourier {mask) (link)
Fourier analysis of the input signal over a running window of one

cycle of the fundamental frequency.

For the first cycle of simulation, the outputs are held to the value
specified in the Initial input parameter.

Parameters Parameters
mental frequency (Hz): W’Iental frequency (Hz):
& QD
armonic n (0=DC, 1=fundamental): onic n (0=DC, 1=fundamental):
0 1]

Initial input [ Mag, Phase (degrees) 1:
[0, 0]
Sample time:

0

Initial input [ Mag, Phase (degrees) 1:
[0, 0]
Sample time:

0

Cancel Epply

Cancel Help Apply Help

Puc. 9 Okno Hactpoiiku 610okoB «Fourier Id» u «Fourier Ud»

* OJIOK JJIs1 U3MEpEeHUs aercTByomiero Toka Tupructopa (RMS T);

Function Block Parameters: RMS T
RMS (mask) (link)

iy
Measure the true root mean square (RMS) value of the input signal at
the specified fundamental frequency.

When True RMS value parameter is unchecked, the block outputs the
RMS value of the fundamental component of the input signal.

Farameters
[[] True RMS value

damental frequency (Hz):

Initial RMS value:
0

Sample time:

0

Cancel Help Apply

Puc. 10 Oxno HacTpoiiku 6;10ka «RMS T»

* OJIOK 1711 HaOJr0IeHUs (M3MEPEHUsI) MTHOBEHHBIX 3HAYCHUH TOKA B IIEMHU

MUTaHWMsI, TOKa 00paTHOTO AWOa, TOKa U HANpsDKEHUS Ha Harpyske (Scopel);
* OJ10K Ju1s HaOmroeHus (M3MEpEeHNs1) MTHOBEHHBIX 3HAaYCHHM BEJTUYHH,

KOTOpble BbIOpaHbl B 1Moje Measurement COOTBETCTBYIOIIMX OJIOKOB

(Multimeter);



* OJIOK Ui U3MEPEHMsI aMIUIUTYIHOTO 3HAYEHUsl TOKa U ero ¢asbl B IENU
nutanus (Display 1) u Onok s u3MepeHus CpeJHUX 3HAUCHHUU TOKa U

HarnpspkeHus Ha Harpyske (Display);

* OJIOK ISl UBMEPEHUS CPETHETO U ICUCTBYIONIETO 3HAYCHHS TOKAa THPUCTOPA

(Display2, Display?2 1);

« ook To Workspace, npeaHasHaueHHBIM ISl TIepeadyd HCCIETyeMOTo
curHaia B pabouee mpocTtpancTBo MatLab ¢ mocnenyromeit o6paboTkoi

nakeToM pactmpenus Signal Processing Toolbox.

Bce nepeuncnennepie O0KkH (KpoMe€ JBYX MOCIEAHUX) U HMX IapaMeTpsl

MOBTOPSIOT T€, KOTOPBIE OBLIIM pAaCCMOTPEHBI B 1abopaTopHOit padoTe Ne 1.
Mogenb 610ka yrnpasiaeHus (Subsystem) mokasana Ha puc. 11.

Ha Bxox Inl Gioka mocTynmaeT CHHXPOHU3HUPYIOUUNA CUTHAI OT CETH M CUTHAI

3aJlaHus yria ynpasienus (Bxoa In2).

18000
In2 -
Constant > > [T >
(18072*f) - >0 »( 1)
Add Relay >— out1
1 Switch
D > s |
In1 it Integrator ¥
Crossing »i>0 v »(2)
> Out2
Switch1
Out3
o
il » Out4
Mux1 ™

Scope2

Puc. 11 Mopaenb 6110ka ynpaBiaeHUs

brnok «Hit Crossing» ocyiecTBiser cOpoc HHTErparopa IHpH TMEPeXoje

HaIpsHKEHUS 4epe3 HYJIEBO YPOBEHbD.



" Function Block Parameters: Hit Crossing

HitCross

Detects when the input signal reaches the Hit crossing offset parameter
value in the direction specified by the Hit crossing direction parameter. If
the input signal crosses the offset value in the specified direction, the block
outputs 1 at the crossing time. If the input signal reaches the offset value
in the specified direction and then remains at the offset value, the block
outputs 1 from the hit time till the time when signal leaves the offset value.
If the input signal is constant and equal to the offset value, the block
outputs 1 only if the direction is either. For variable-step solvers, Simulink
takes a time step before and after the hit crossing time.

Parameters

Hit crossing offset:

E

Hit crossing direction: | either

Show output port
Enable zero-crossing detection

‘J, Cancel Help Apply
Puc. 12 Oxno Hactpoiiku 0oka «Hit Crossing»

biok «Constant» 3agaeT aMmiuTyy nuiaooopasHoro curnaia A=180*2*f.

W Source Block Parameters: Constant
Constant

Output the constant specified by the 'Constant value' parameter. I
'Constant value' is a vector and 'Interpret vector parameters as 1-D' is on,
treat the constant value as a 1-D array. Otherwise, output a matrix with the
same dimensions as the constant value.

Main | Signal Attributes
Copstant value:

12000)]

Interpret vector parameters as 1-D
Sample time:
inf

\_), Cancel Help Apply

Puc. 13 Oxno HacTpoiiku 6;10ka «Constanty

brnox «lIntegrator» dopmupyer Ha BbIXOJIE NUIO00pa3HBIM CHUTHAI

amruTyoi 180 rpamycos.



Ul Function Block Parameters: Integrator
Integrator

Continuous-time integration of the input signal.

Parameters
External reset: |rising ~
Initial condition source: |internal hd

Initial condition:
i}
[ Limit output
[] wrap state
[[] Show saturation port
[[] Show state port
Absolute tolerance:
auto
[[] 1gnore limit and reset when linearizing
Enable zero-crossing detection

State Name: (e.g., 'position’)

J Cancel Help Apply
Puc. 14 Oxno nactpoiiku 6;10ka «Integrator

brok «Add» ocymiecTBIsieT BEIYATaHUE W3 BBIXOJHOTO CUTHAJIA HHTErpaTopa

BaHaHHOﬁ BCJIMYUHLI yTIJla pETYIINPOBAHUA.

W Function Block Parameters: Add

Sum ~

Add or subtract inputs. Specify one of the following:

a) string containing + or - for each input port, | for spacer between
ports (e.g. ++|-|++)

b) scalar, == 1, specifies the number of input ports to be summed.

When there is only one input port, add or subtract elements over all
dimensions or one specified dimension

Main | Signal Attributes
Icon shape: |rectangular

List of signs:

-+

£ >

\), Cancel Help Apply
Puc. 15 Okno HacTpotiku 610ka «Add»

bnok «Relay» ¢opmupyer UMIyIbCHBIN CUTHAT YIPaBICHHUS THPUCTOPAMHU

IIPpH MMOJIOKUTCIIBHOM BXOJIHOM CHUT'HAJIC.



W' Function Block Parameters: Relay

Relay

Output the specified 'on" or "off' value by comparing the input to the
specified thresholds. The on/off state of the relay is not affected by input
between the upper and lower limits.

Main | Signal Attributes
Switch on point:

Switch off point:

0

Output when on:

1

Output when off:
0

Input processing: | Elements as channels (sample based)

Enable zero-crossing detection

,‘) Cancel Help Apply
Puc. 16 OxnHo HacTpoiiku 610ka «Relay»

brmokn «Switch» u  «Switchl» ocymecTBISIFOT MOAa4y HWMITYJIHCOB

YHpaBJICHUSA B COOTBETCTBHU C HOJIYBOJIHOfI IMUTAOUICTO HAIIPAKCHUA.

" Function Block Parameters: Switch

Switch ~

Pass through input 1 when input 2 satisfies the selected criterion;
otherwise, pass through input 3. The inputs are numbered top to
bottomn (or left to right). The first and third input ports are data ports,
and the second input port is the control port. The criteria for control
port 2 are u2 == Threshold, u2 > Threshold or u2 ~= 0.

Main Signal Attributes
Criteria for passing first input: |u2 > Threshold -

Threshold:
0

Enable zero-crossing detection

J Cancel Help Apply
Puc. 17 Oxno HacTpoitku 610ka «Switchy

Beixoasr «Outl»...«Outd» - mnomaroT GOPMUPYIOT KaHabl Iepeaayu

HMITYJIbCOB YIIPABJICHUS Ha COOTBCTCTBYIOIINC TUPHUCTOPBLI.

brox nns HaGnroaenus (M3MEpPEeHNs ) CUTHAIOB OJIOKOB CUCTEMBI YIIPaBICHHS

TUPHUCTOPHBIM BhIIpsiMuTesieM (Scope2);



brnox To Workspace npenna3znauen 11st mepeaadu UCCIEAyEMOro CUTHaia B
pabouee mpoctpancTBo MatlLab ¢ mocnemyromeli 00paOOTKON TMaKeTOM
pacmipenust Signal Processing Toolbox [14]. OkHO HacTpoiiku mapamMeTpoB OJI0Ka

noka3aHo Ha puc. 18.

B nepBoe nosie 0kHa HACTPOIKK BBEJICHO HA3BaHUE IEPEMEHHOM, 10| KOTOPOH
U3MEpPEHHbIN BEKTOp OyneT ¢purypupoBath B pabodem mpocTpaHcTBe. Bo BropoM
[oJIE  ONpeJerneHa JUIMHA BEKTOpa (KOJIMYECTBO 3allMCAaHHBIX 3HAYECHUU
uccienyeMoi nepeMeHHom). J{mmHa BeKTopa 10JKHa ObITh CBsI3aHa KaK C 4aCTOTOU
(meproa0oM) UCCIeMyeMOTO CUTHAJIA, TaK M ¢ BpeMeHeM ot Sample time. YacroTa
HCCIIEyeMOTO CUTHANIa B paccMaTpuBaeMoM cirydae paBHa S50 ' (mepuon 0,02 c).
[Ipu BpemeHu cuuThiBaHUs cUrHana 2e-4 Ha nepuoie cuuteiBaercs 100 Touek. U3
3TOTO CIIEAYeT, YTO B pabouyro o0nacth npu anuHe Bektopa 200 OyayT 3amucaHbl
JBa TOCIEAHUX TNepuoja uccieayemoro curHana. Bpems B mone Sample Time

JOJIKHO OBITh PAaBHO BPEMEHH CUMTHIBaHUs CUTHaja (puc. 13).

" Sink Block Parameters: To Workspace
To Workspace

Write input to specified timeseries, array, or structure in a workspace. For menu-based
simulation, data is written in the MATLAB base workspace. Data is not available until the
simulation is stopped or paused.

To log a bus signal, use "Timeseries" save format.

Farameters

Variable name:

simout

Limit data points to last:
200

Decimation:

1
Sawve format: |Array b

Sawve 2-D signals as: | 2-D array (concatenate along first dimension) -

Log fixed-point data as a fi object
Sample time (-1 for inherited):

0.0002

J_ Cancel Help Apply

Puc. 18 OkHo HacTpoliku mapametrpoB 010ka To Workspace



3. 3ananue

Bapua | Ilapamertpsnl [TapameTpsl [TapameTpsl
HT UCTOYHUKA IUTAaHUA | TpaHCopMaTopa Harpy3ku
Uac, B fac, ' S,xBr | U1, B |Kr |Ru, Om E, B

1 220 50 300 220 1 1 20
2 380 100 200 380 2 2 30
3 540 150 150 540 2 1 45
4 220 100 200 220 1 2 35
5 380 50 300 380 2 1 40
6 540 100 175 540 2 2 60
7 220 150 250 220 1 1 30
8 380 150 125 380 2 2 45
9 540 50 100 540 2 1 50
10 220 200 225 220 1 2 25

4. Tlopsinok npoBeIeHNs Ja00paTOPHOM pabOThI

4.1. UccnenoBanue ogHO(}a3HOTO YNpaBiIsieMOro BBIIPSIMUTENS PU padboTe
Ha aKTUBHO-WHIYKTHUBHYIO HAarpy3Ky ¢ oOpaTHBIM AMOJOM IO 1. 2.1 comepkaHus
paboOThI MPOBOIUTCS HA BUPTYATbHOW ycTaHOBKE (puc. 1), mompoOHOe omucaHue

KOTOPOM NMPUBEAECHO BBILIE.

[lapameTpsl HMCTOYHMKA NHUTaHUs, TpaHchopMaropa, Harpy3ku U

TUPUCTOPHOI'O MOCTA 3a1ar0TCs ITPCII0aBaTCIICM.
HapaMeprl HHAYKTUBHOCTH HAI'PY3KHU 3aJ4dr0TCA Tak, YTOOBI TOCTOSIHHAS

1
BPEMEHU HArpy3ku T, :fe_H Haxoauiack B npenenax (2...5)T (T =?, f - vacrora
H

uctounuka), T.e Ly=(2...5)* Ry/f.

[Tpr caMOCTOSATEIIFHOM H3yYEHUH HX IeJIECO00pa3HO 3a1aTh TAKUMH KeE, KaK
Ha puc. 2-18. TlapameTpsl MOIETUPOBAHHWS  3a7alOTCA HA  BKIAJKE

Simulation/parameters (puc. 19).



Select:
Sobver
Daka Import/Export
Oypti i

SimMechanics 26

Configuration Parameters: MM _lab1/Configuration (Active)

Simulation time

Start time: | 0.0
Sober options

Type: Variable step

* Addaional options

Max step size: 2e-4
M s iz autn
Initial step size: auto
Soher reset method: | Fast

HNumbaer

Selver Jacobian method:

Zero-crosang options

Zero-crossing control: | Use local settings
Time tolerance: 107 128%eps
Humber of consecutive zero crossngs:

Tasking and sample lime optians

Tasking mode for periodic sample times:

| Autamatically handle rate transiton for data transfer

[ Migher priarity value indicates higher task priority

Stop time: | 0.5

= | Sobver: |ode23th (stiff/ TR BDFZ)

Relative tolerance:  Lle-4
Absohute wlerance:  suto

Shape preservation: Disable All

1

auta
- | Algorithm: Nonadaptive
Signal threshald: )
1000
ok Cancel Help

Puc. 19 OkHO HacTpoiKK napamMeTpoB MOAECIUPOBAHUS

B none Stop time 3amaeTrcs Bpemsi B cekyHaax. B mone Max step size

YCTAHABJIMBACTCA 3HAUCHUC IIara MOACINPOBAHUS, 3TO K€ 3HAYCHUC 3aHOCUTCA B

I10JIC Sample time Bcex 6JIOKOB, KOTOPBIC 3TO ITIOJIC UMCHOT. B ocraBmuxcsa nojsix

MOXHO OCTaBUTb TO, YTO KOMIIBIOTCP YCTAHABJIMBACT 110 YMOJIYAHUIO.

[Ipy cHATMM BHEIIHUX XapaKTEPUCTUK napamerpsl R, L Harpy3ku ocrarorcs

0e3 U3MEHEHHUH, U3MEHSETCS] TPOTURO-3.11.c. Harpy3ku oT 100 B 1o 0 B ¢ marom

20 B. BxemHue XapakTepUCTHKH CHUMAKOTCS [Js TpeX 3HAYECHHH yriia

yrnpasiienus Beipsamurenem (o= 20°, 40°, 60°).

3.]1.C. U yIJIa yrpaBlieHUs. Pe3ynbTaTsl MOJEIUPOBAHUS 3aHOCATCS B Ta0I. 1.

HpI/I 9TOM MOACIIMPOBAHUC IMPOBOAWUTCA I KAXKAOI0 3HAYCHHA IIPOTUBO-

Ta6m. 1
JlaHHbIE N3mepenns Brrancnenns
o E UH ]1(1)max (01 I VSD I VS UVSmax |VSmax Sl(l) Pl(l) P H P T
I'pan |B B A I'pag |A A B A BA |Br |[Br [Br




20

20
40
60
80
100

40

20
40
60
80
100

60

20
40
60
80
100

AMIUIMTYAa TEepBO TApMOHHMKM B MCTOYHWKE MUTAHUS U HadajbHas (asza
ATOr0 TOKa OMNpeAesitoTca Mo mnokazaHusiM Display 1, Tok u HampsbkeHue Ha
Harpy3Kke omnpeaesnstorcs mo nokasanusMm Display. MrHOBeHHbIE 3HaU€HUS TOKa U

HaANPsOKEHUS TUPHUCTOPA MOYKHO Ha0Ir0AaTh Ha 9kpane Scopel (puc. 20).

B rpaduueckom oxne Osoka Multimeter (puc. 21) HaGmomaroTcs u
OTIPENIETISIOTCS MAKCHUMAJIbHBIC HAMPSHKEHWE M TOK THPUCTOpPA YIPABISIEMOTO

Beinpsimutens. Cpenuuit 1, U 3PGEKTUBHBIN TOK TUPUCTOpPA [, OMPEEHSIIOTCA

o nokazanusm Display?2.

CurHampl  CHCTEMBbl  yNpaBICHUS THUPUCTOPHBIM  IpeoOpazoBaTesieM

BBIBEICHBI Ha SKpaH Scope2 (puc. 22).




o Scopel - cEN
fia Ioch Yes Smelden ey -
[BELA IE S e e

. a— 1 1
ee e

T =

IEEEEE.

- ¥ 8 BEREEHE

L Sheact Tiai

Puc. 20 MrHoBeHHBIE TOKH U HAIIPSKEHUE YIPABIISIEMOTO BBITPSIMUTENS

£y ‘Simuation result Tor : Multimeter - olEN
e ot Yew et Jock Qekiop  fndow  beip -

Ddda k(NS 089e£-QA 08 (=02

et lintvecesl Bridon.
T T

Puc. 21 HanpskeHre u TOK Ha TUPUCTOPE YIPABISIEMOTO BBIIPSIMUTEIS



[] Scope2 = B
File Tools View Simulation Help -
G- AOP® |- F A

Uac, v =
T

Hit Crossing
T

Integrator, In2, Add

046 0.465 047 0475 043 0.485 048 0.485 05 0.505 051

Ready T=1.000

Puc. 22 CurHanibl CUCTEMBI YIIPABJICHUS

HeoOxoaumo coxpaHuTh auarpamMmbl TOKOB W HANpsOKEHUM Ha BXOE
TpaHchopMaTopa, Harpy3ku, TUpucTopa Y B, o6paTHOro auoza, a Takke CUTrHaJIOB

CUCTEMBI yIIpaBJIeHUs JJIs yrioB peryaupoanus (o= 20°, 40°, 60°) u E=20 B.
[TomHast W akTWBHAs MOIIHOCTH TO TEPBOM TapMOHHKE, TMOTpedisiemas

BBIIIPAMHUTCIICM U3 CCTHU, PACCUUTHIBAIOTCA IO BBIPAKCHUAM:

Sl (1) =

M, (BA); B(1)=S,(1)cose, (BT).

MOoOMHOCTh B Harpy3Ke ONpeesseTcs IO BRIPAXKEHUIO:
P, =U,I, ,(BT1).

[Totepu B TupucTope ¥YB paccunThiBatoTCs O BHIPAKEHUIO:

Pr=UsIystR,, (Iysp)™, (Bm)

[To pesynpTaTam Tabi. 1 crpositcs:



* BHEIHSIA (HArpy304Has) XapaKTEpUCTHKA YIIPABIISIEMOIO BBITPSIMUTENS

Uy =rUy);

* OQHCPICTUYCCKHUEC XaPAKTCPUCTUKHN YIIPABJIACMOI'O BBIIIPAMHTCIIA

SO, BQ), B =7(F),
* DHEPrETUYECKHE XAPAKTEPUCTHKH YIPABISEMOTO BBIIPSIMUTENS

[l(l)max Iysp Iy :f(IH)

HccnenoBanue peryJiupoBOYHOM XapaKTEPUCTUKU YIPABISEMOTO OIHO-
¢da3zHOrO BBIIPSAMHUTENS MO M. 2.2 coiepxaHUs JabopaTopHON pabOThI OCy-
HIECTBIIAECTCS HA MOJAENH (puc. 1) mpu OHOM 3HAYEHUH MPOTUBO-3.1.C. (3a7aeTCA
npernojaBaresieM) U U3MeHeHuu yria ynpasieHus ot 0 1o 180 rpagycos ¢ marom
20 rpagycoB. MojenupoBaHHe OCYIIECTBIAECTCS MPU KaXKJIOM 3HAYEHUU YIIia

yIpaBJIeHUs, IPU 3TOM 3aIoJIHsAeTCs TalJ. 2.

Taomn. 2

N3mepenns

a(rpan) Un(B)

20
40
60
80
100
120
140
160
180

HccnenoBanre CUTHAJIOB YIPABICHUS! BBIIPSIMUTENS OCYLIECTBIISIETCS MIPU
OJIHOM 3HAYEHWM yrja yhpaBlieHus (3a7aeTcsi IMpenojaBaresieM) B IaKeTe

pacmmpenust Signal Processing Toolbox [16].

CpenctBo aHanm3a CHUTHaJIa 3amyckaercs KomaHmod Sptool B komaHmHOM

okHe Matlab (puc. 23). daiee He0OX0IUMO OCYIIECTBUTHh MMIIOPT CHrHaya (pHC.



24). Curnan, 3anmucanHblii B pabouyto 001acTh MOl KMEHEM SIMOUt, MOXHO Mpo-

cmotpeth B Signal Browser (puc. 25). CrieKTpaibHbIH aHAIN3 TOKA B X MATAHKS

VB nokasan Ha puc. 26.

] SPTool: startup.spt = K
File Edit Window Help ]
Signals Filters Spectra
mtib [vector] ~ | ETTEE D I - | mtibse (auto] A
chirp [vector] PZIp [imported] chirpse [auto]
train [vector] FIRbp [design] trainse [auto]

sii1 '.recturl sgecﬂ |autn|
L»

W W W
View || View || View |
| New I Create :
| Edit || Update |
| Apply |

Import to SPTool = =

Source —— Waorkspace Contents — r Import As:
|<no selection= A |

@ From Workspace .
simout

From Disk tout

AT-file Name:

]

Browse...

£y

Sampling Freguency
| |s000 |

— Mame

sig? |

Puc. 24. Umnoprt curnana simout



4] Signal Browser = &

File Tools View Help L]

Qe 30| LR | P | E] E

Amplitude

Time (ms)

Puc. 25. Tok B niermu nurtanusa YB

[4] Spectrum Viewer = B
File Options Markers Window Help
SR TIX T $wme B M A Y (W
Signal:sig2
200-by-1 real FFT Spectrum Estimate
Fs = 5000 D ) j |
Parameters —— |
Method | Frr W |
|
Nfft (4000
100 | I R
|
|
|
|
50 ' 1
|
|
0]
|
D L | il
102 10%
Frequency
Inherit from L Marker 1 X' |50 Marker2 X 1475 dx: 975
E— oo y: 145.33894 y: 23.532881 dy: -121.80706

Puc. 26. CniexTpasibHBIN aHAIN3 TOKA B 1IeNU uTaHus Y B

5. ConeprkaHue oTuera

5.1 Cxema npeoOpazoBatesnsi, MPUHIMI pabOThI, TUarpaMMbl TOKOB U

HANPSKCHUMN.

5.1. CxeMma BupTyanbHOH ycraHoBku B Simulink.



5.2. BelpaxkeHus Ju1sl pacyeTa OCHOBHBIX XapaKTEPUCTHK.
5.3. Harpy3ouHas xapakTepucCTHKa.

5.4. DHepreTuuecKne XapakTePUCTUKHU.

5.5. PerynupoBoyHas XapaKTEepUCTHKA.

5.6. JluarpamMMbl TOKOB M HaNpsDKEHUW Ha BXOJi€ TpaHcdopmaTopa,
Harpy3KH, THPUCTOPA YIPABIISIEMOTO BBITIPIMUTENS, 00PATHOTO JUO0IA,
a TAaK)K€ CHTHAJIOB CUCTEMbI YIIPABJICHUS JIJISl YIJIOB PETYIUPOBAHUS

(0= 20°, 40°, 60°) u E=20 B.

5.7. ChnexkTpanbHblii aHAJIW3 TOKAa B LEMNH NUTAaHUS YIPaBISIEMOIO

BBIIIPAMUATCIIA.

5.6. BeiBoj1bI IO paboTe
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