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1. KHOI DPONG SIMULINK
Dé khoi dong Simulink trude hét can khoi dong MATLAB. Cira s6 chinh MATLAB dugc

thé hién & hinh 1.1, tiép theo ta nhip chudt trén biéu tuong Simulink ™ hogc viét 1énh Simulink.
=S

= -

=k MATLAB
Fil= Edit Debug Desktop ‘Window Help

O | & B o ou |8 = | P | [cwmaTLaBTwwork

Shortcuts [B] How to 2cd  [B] whet's Mew
Command Window

To get started, selegct MATLAE Help or Demos from the Help menu.!

simulink

= simulink:l

|

41 ;tart

Hinh 1.1: Ctra s6 chinh cia MATLAB

2. CACH TAO MO HINH TRONG SIMULINK.
Dé tao md hinh md phong trong méi trudng Simulink can phai thuc hién trinh tu cac budc:
2.1 Tao mé1 mo hinh

File/New/Model, hoic nhan [ trén thanh cong cu.

=] untitled

File Edit Wiew Simulation Format Tools  Help

0= E &S 10.0 MNormal ~| B 3
Ready 100% oded5

Hinh 1.2: Man hinh soan thdao m6 hinh
2.2 Tao khéi trong mé hinh
Dit cac khdi vao man hinh soan thao ciia mé hinh bang cac khéi co san trong thu vién
Simulink. Pé lam dugc viée nay ta phai chi con tré vao khdi can chon, nhép chudt trai va chon Add

To hoic giit nguyén chudt phai chuyén qua cira s6 mo hinh.
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E! untitled

File Edit Wiew Simulation Formak  Tools  Help

02 E& & B < Pou fion Homsl -]l O g (3 &

1 I [ ]

=1

Transfer Fon Scope
Constant

Ready 100% odeds

Hinh 1.3: M6 hinh ¢6 chira cac khbi

- Luuy:
> Dé xoa khdi can phai chon khéi va nhan Delete.
> Dé thay d6i kich thudc cta khéi ta dit con tré vao goc ctia khbi do (con troé cé dang
miii tén hai dau) va thay d6i n6 tuy y muén.

2.3 Thiét 1ap thong sb

bé thay ddi thong s6 cua khéi, ta nhép hai 14n, lva chon Block Parameter va nh'flp OK.

=1 Block Parameters: Constant

Constant

Output the constant specified by the 'Constant walue' parameter. If 'Constant value' iz a
wector and ‘Interpret wector parameters as 1-0° iz on, reat the constant value as 5 1-D
array. Otherwise, output a matrix with the zame dimensions az the constant value,

] Signal data tvpes

1_ L Constant walue:

=+1 [1

Transfer Fen

W Interpret vector parameters as 1-D
Sample time:

Jirf

Ok | Cancel | Help | Apply

Hinh 1.4: Kh6i ham truyén va thong sd

2.4. Két noi cac khoi
Sau khi da dua heét cac khoi can thiét 1én so d6 ta can phai ket noi chung lai. Dung con tré
noi ngo ra ctia khoi ngd vao cua khoi tiép theo. Néu két noi ding thi miii tén thay doi mau.

EBOOKBKMT.COM
Tai liéu k¥ thuit mién phi

TS PHAN QUOC DUNG — TS LE MINH PHUGNG Page 64



THi NGHIEM TRUYEN PONG PIEN

E! untitled *

File Edit Wew Simulation Format Tools Help

O2E&E §B L) o 00 [Nomd  v| B[R &

| W

=+

Constant Transfer Fen
Scope

Ready 100%: odeds

Hinh 1.5: M0 hinh m6 phong hoan chinh

- Luuy:
> Mubdn xo04 duong két ndi : chon né va nhin Delete.
» Ghi nhé md hinh File/Save As ...

3. CAU TRUC MAN HINH SOAN THAO MO HINH

- Man hinh soan thao mé hinh c¢6 chira nhitng thanh phan sau:
» Tén ctia man hinh

Trinh don voi cac Iénh File, Edit, View

Phéan tao md hinh

Trang thai ciia mo hinh

Y V. V V

Trinh don c6 chtra cac 1énh dé soan thao, hiéu chinh diéu khién qua trinh mo phdng,
tinh todn va lam viéc véi cac file

File — Lam viéc véi cac file cua thu vién

Edit — Soan thao hiéu chinh

View — Hién thi

Help - Trg gitip

Simulation — Dt thong s6 mo phong

Format — Thay d6i hinh dang ctia khéi va mo hinh

YV V VYV VYV

Tools — Cong cu thuc hién mo phong

D S RH&| & 2@ &Ee e | = [iom el
I A A O A A A A S

Hinh 1.6: Thanh céng cu trong m6 hinh

- Thanh c6ng cy cira s6 mo hinh bao gom:
1-New Model — Tao m6 hinh maéi
2- Open Model — M& m6 hinh ¢6 san
3- Save Model — Luu m6 hinh
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4- Print Model — In m6 hinh
5- Cut — Cit xén
6- Copy — Sao chép
7- Paste — Dan
8- Undo — Khong thuc thi 1énh (thao tac) gan nhat
9- Redo — Phuc hdi
10- Library Browser — M¢& thu vién
11- Toggle Model Browse Viewer — M6 trinh duyét mo hinh
12- Go to parent system — Chuyén 1én h¢ thong cao hon (khi c6 hé con)
13-Debug — Strta chuong trinh
14-Start/Pause/Continue Simulation — Khéi dong mé phong mo hinh/ tam dimg/ tiép
tuc
15- Stop — Két thiic qua trinh mé phong
16-Normal/Accelerator — Phuong phap tinh toan Binh thudng/Tang toc (Khi co cai
dat Simulink Performance Tool)
4. NHUNG THAO TAC CO BAN KHI TAO VA CHINH SUA MO HINH
4.1 . Tao ghi chu
Ghi chi, chu thich: dung con tré chi dén noi can thiét, nhap kép chudt trai, khi d6 s& xuat
hién hinh chir nhat va ta ¢6 thé ghi chi vao do.

51 untitled *

File Edit Wiew Simulation Format Tools Help

O = H&S 2 » 100 Mormal -

This is transfer function

Transfer Fon

Ready |100% odeds

Hinh 1.7: Chua thich cho so dd

4.2. Lua chon khdi

Dé lua chon khéi, duong két ndi hay phan ghi chi ta phai dung chudt nhap vao phan tir can
lra chon. Néu muén Iya chon nhém nhiéu khéi ta nhép trai chudt va giltt nguyén roi ré chudt dé
khoanh vung nhom d6 roi nha chudt, hodc dung Edit/Select All dé lya chon tat ca phﬁn tir ciia mo
hinh.
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=] untitled =

File Edit ‘WView Simulation Format  Tools Help

0O =E& w2 » |'IU.U |Nolmal ﬂ

T —2

Step Transter Fon Scope

|Ready |100% odeds

Hinh 1.8: Lwa chon khéi, nhom khéi

4.3 Sao chép va di chuyén cac phan tir

- Copy: Mubn sao chép ta sir dung 1énh Edit/Copy hoic biéu tuong trén thanh céng cu

- Cut: Mubn cit cac phan tu truéc hét ta phai lua chon chung sau d6 st dung 1énh Edit/Cut
hodc biéu tuong ® trén thanh cong cy.

- Pédi chuyén phﬁn tr nao do ta lya chon no6 va gilr chuot phai chuyén ra vi tri can dat.

- Paste: Mudn dan phan tir ta ding 1énh Edit/Paste hay biéu tuong = trén thanh cong cu

- Delete: Mubn x04 phan tir trude hét phai lya chon phén tir cin xo04 sau d6 thuc hién 1énh
Edit/Clear hay 1énh Delete.

4.4 Kétndi cac khoi

Trude hét ta dit con tré 1én ngd ra cia khéi con tré sé co hinh chit thap, giit nguyén chudt

trai chuyén n6 dén ngd vao cua khoi can két ndi va tha chudt trai.

=] untitled * [Z”E|El
File Edit Wiew Simulation Format Tools  Help
D= EsS 2 4 |1U.D |N0rmal j
B [—
?ep Scope
Ready |100% oded5

Hinh 1.9: Bit diu két ndi
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=1 untitled *

Fil= Edit Wiew Simulation Format Tools Help
O =E=ES =2 » |1U.D |N0rmal ﬂ
— —
Step Scope
Ready |[100%: oded5

Hinh 1.10: Két ndi hoan tat

- Tao duong lién két kiéu vong : ta Iya chon lién két d6 bang con tré phai va di chuyén no
dén khi dat duoc hinh dang can thiét.
=1 untitled > |Z| |E| fgl

File Edit Wiew Simulation Format Tools Help

O =& & = » |1U.D |N0rmal j

[ ]

Step I '$' I Scope

Ready |[100%: odeds

Hinh 1.11: Tao duong lién két kiéu vong

4.5 Thay ddi kich thude cac khdi: Pua con trd vao goc cua khéi can thay ddi, con tro s& co
dang miii tén kép gilt nguyén chudt trai va kéo.

E! untitled * |;| |E| [$__<|

File Edit Wiew Simulaton Format Tools Help

O = n @ J‘L L] b |'|EI.EI |Normal j

hd

j ]

Step Scope

Ready |100% odeds
Hinh 1.12: Thay ddi kich thudc cac khoi

4.6 Pinh dang cac khi
Dung Format trén thanh cong cu vdi nhitng 1énh sau:
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- Chinh sira tén ciia khoi:
» Font — dinh dang chir
> Text alignment — can vi tri cia phan text
> Flip name — di chuyén tén cua khoi
> Show/Hide name — hién thi hay khong hién thi tén ctia khoi
- Thay d6i mau cta cac khoi:
> Foreground color — Iya chon mau cho duong vién ciia khoi
> Back ground color — ya chon mau cho ca khdi (mau nén)
> Screen color — lwa chon mau cho ctra s6 mé hinh
- Thay dbi vi tri ciia cac khdi:
> Flip block — quay nguoc khoi
> Rotate block — quay khdi mot goc 90 theo chiéu kim dong ho
> Show drop shadow — hién thi khdi c6 bong mo
> Show port labels — hién thi nhin hiéu ctia cong

5. THIET LAP CAC THONG SO MO PHONG
Dé thay doi cac thong sé mo phong ta st dung Simulation/Parameters.

= Configuration Parameters: untitled/Configuration

Simulation time

Start time: [0.0 Stop time: [10.0

Solver options

Tuype: “ariable-step - | Solver: oded5 [Dormand-Prince) -
- Model Referencing M.
5% step size: auto Relative tolerance: |1e-3
- Real Time Warkshop "
tin step size: auto Absolute tolerance: |auto
Initial step size: autn

Zero crossing contiok | Use local settings ~

OK Lancel ‘ Help Apply
Hinh 1.13: Thong sé mé phong

- Thanh cong cu quy dinh thong s6 mo phong.

» Solver — Phuong phap tinh
> Data Import/Export — Xuat nhap dit lidu
> Diagnostics — chuan doan
> Advanced — Phan mé rong

5.1 Thiét 1ap cac thong s6 tinh toan cho mé hinh

a. Simulation time — Thoi gian m6 phdéng
> Start time- thoi gian bat diu mo6 phong
> Stop time — thoi gian két thiic mo phong

b. Solver options — phéan Iya chon phuong phap tinh

Khi lya chon nhing thong sd nay can phai biét phuong phap mo hinh hoa va phuong phap tinh toan
Fixed-step dugc chon cho hé théng roi rac. Variable-step cho hé théng lién tuc. Budc tinh co thé
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chon hodc thiét 1ap tu dong néu st dung ché d6 auto.

L= Configuration Parameters: untitled/Configuration

Seleet Simulation time
Solve Start time: [0.0 Stop time: [10.0
Data Import/Export
Optimization Solver options
=+ Diagnostics
Sample Time Type: | Fixed-step | Salver: [ ode3 [Bogacki-Shanpine] E
Data | ntegrity
~Canversion Periodic sample time constraint; [ Uncenstrained =
Connectivity Fixed-step size (fundamental sample time]:  [auto
Compatibilty
hodel Referencing Tasking mode for periodic sample times: | Avta =
-~ Hardware Implementation I Higher priority value indicates higher task pricrity
Madel Referencing
L ReahT ime Workshop I~ Automatically handle data fansfers between tasks
Comments
« Symbols
Custorn Code
Debug
Interface
“ |
oK Concel | He | apew |

Hinh 1.14: Thong s6 tinh toan vé&i ché d6 Fixed-step

- Khi chon Fixed-step can phai chon ché do tinh toan - Mode
> MultiTasking: ché d6 xtr 1y nhiéu hé thong
> SingleTasking: ché d6 xu Iy mot hé thong
» Auto : ty dong
- Khi chon Variable-step phai quy dinh cac thong so sau:
Max step size — Bugc tinh 16n nhit
Min step size - Bu6c tinh nho nhat
Initial step size —budc tinh ¢ thoi diém ban dau

YV V. V V

Relative tolerance — sai s6 tuong doi

v

Absolute tolerance — sai sd tuyét doi
5.2 Thiét 1ap truy xuat dit liéu :

cl Configuration Parameters: untitled/Configuration

Select: Load hom workspacs
- Solver I~ Input [it.u1
 Dptmization I Initial state: [niial
=-Disgnostics 5 7
. 5 ample Time ave to workspace
.. Dnata Integrity W Time: Jtout
- Conversion ™ States: |><Uul
. Cannectivity
. Compatibiity W Outpue [youn
Miodel Referencing I~ Final states: [:Final
Hardware Implementation
Model Referencing Save oplions
4-Fieal Time Workshop
7 ;
Comments [¥ Limit data points to last: {1000 Decimation 1
Symbols Format Ay ~| Signal logaing name: [lagsout
Custar Code Dutput options: Fiefine outpt | Refine factar 1
Debug
Interface

ax Cancel | Hep | ey

Hinh 1.15: Truy xuét dit liéu (Data Import/Export)
» Load from Workspace: nap dit li¢u tr Workspace (tuwong ty bo nhd dém)
> Initial State: trang thai dau
» Save to Workspace — Iuu dir li¢u vao Workspace
» Save options : Luu cac tuy chon
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5.3 Diagnostics — Chuan doan: Lya chon thong s6 chuan doan - Diagnostics- cho phép thay
d6i nhitng thong bao khi mo phong.
> None — bé qua 16i md hinh
> Warning — bao 15i va tiép tuc md phong
> Error — b4o 156i va dimg mo phong.

El Configuration Parameters: untitled/Configuration

Seect Salver

- Solver Llgebraic loop: [ waming

i~ Datalmport/Export e et (e [warming

+-Dptimization

H " Black priority violation [ warming
Min step size violation: [ warming

Unspecified inheritability of sample time: | warning

- Conversion
H Connectivity Solver data inconsistency: [ none
{ i Compatibilly

i “-Model Referencing

Ll L] Led Ll L] L

Automatic solver parameter selection: | warning

i~ Hardware Implementation
i Model Referencing
= Reak-Time Workshop

i Comments

i Symbols

i~ Custom Code

i Debug

teInterface

[ ok | goe | Hew Spob
Hinh 1.16: Chuan doan (Diagnostics)

5.4 Khoi dong qua trinh mo6 phong:
- St dung Simulation/Start, hoic nhap ‘P trén thanh cong cu dé bat dau qué trinh mé phong.
- St dung Simulation/Stop hodc nhap ™ trén thanh cong cu dé dimg qua trinh mé phong
Simulation/Pause — tam dung.
- Simulation/Continue - tiép tuc.
1.1.6. KT THUC MO PHONG
- Luu md hinh vao file, déng ctra s6 mo hinh va cira s6 chinh MATLAB.
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6. CAU TRUC THU VIEN SIMULINK

[ simulink Library Browser
File Edit Miew Help

= 45 ¢4 |

Commonly Uzed Blocks: simulink/Cormmonly
|Jzed Blocks

= Wl simulink P s -
¥ Commanly Used Blocks ‘b
m Conkinuaus
m Disconkinuities A5
y Discrete I
m Logic and Bit Operations
# Lookup Tables
2| Math Operations
2| Model Verification
2| Model-wide Utilities
#+| Ports & Subsystems
#+ signal Attribubes
# signal Routing
# Sinks
# Sources IL
#1 User-Defined Functions A4
+ 2| Additional Math & Discrete
+ W@ Aerospace Blocksst
+- T COMA Reference Blockset
+- Tl Communications Elockset
ﬂ Cantral Syskem Toolbox
+- W] Embedded Target for Infineon C1660 ;‘t‘i
¥ EJ Embedded Target Faor Mokorolai® HC1 Gath
+- ¥ Embedded Target for Makorola@ MPC ;J'{.
+- §| Embedded Target for OSEKNDE® £y
+- ¥ Embedded Target for TI C2000 DSP
+- W] Embedded Target for TI C6000 DSP
¥ EJ Fuzzy Logic Toolbox
+-- i Gauges Blockset Adgtl:?ggrlch;:d-'

2

EJ Image Acquisition Toolbox [+
< >
Feady

Dizcrete

Logic and Bit Operations

Lookup T ables

h ath Operations

Model Verification

b odelwide Utilities

Ports & Subsystems

Signal Attnbutes

Signal Bouting

Sinks

Sources

|Jzer-Defined Functions

Additional Math & Discrete

Hinh 1.17: Thu vién Simulink

- Thu vién Simulink bao gdm cac phan chinh nhu sau:
» Continuous — Khdi tin hiéu lién tuc

Discretes —Khéi tin hiéu roi rac

Functions & Tables — Ham s6 va bang

Math — Khdi céc cong cu toan hoc

V V V V

Nonlinear — Khdi phi tuyén
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> Signals & Systems — Khdi tin hi¢u va hé thong
> Sinks — Khdi hién thi va luu trit

> Sources — Khdi ngudn va cac bo tao tin hiéu

> Subsystems — Khdi hé con

6.1 Sources — Khdi ngudn va tin hi¢u tac dong

=1 Library: simulinkfSources
Fil= Edit Wiew Help

Model & Subsystem Inputs

@ |untit|ed.mat |> | simin |>

In1 Fround From File From

L |

Signal Generators

oooo
= [} [E

w

Constant Signal Fulse Signal Builder
Zenerator Ganarator
FRamp Sine Miawe Step Fepeating
Sequence
Chirp Signal Random Uniform Random Band-Limited
Mumber Humber MWhite Moise
Fepeating Fepeating Counter Counter
Sequance Sequence Free-Running Limited
Stair Interpolated
12:249 =
Clodck Digital Clock

Hinh 1.18: Thu vién khéi ngudn — sources
> Khbi hing sb — Constant.
Khéi Constant tao nén _oat hang s6 (khong phu thudc thoi gian) thuc hodc phirc. Hang
s6 d6 co thé 1a dai lugng v6 hudng (scalar), véc-to hay ma tran, tuy theo cach khai bao

1 B

Constant ,
tham s& Constant Value va 0 Interpret véc-to parameters as 1-D c6 dugc chon hay

khong. Néu 6 dé duge chon, ta ¢ thé khai bao tham sb Constant Value 1a véc-to hang
hay oat véi kich ¢ [ 1 x n ] hay [ n x 1 ] dudi dang ma trdn. Néu 6 d6 khong duoc
chon, céc véc-to hang hay oat d6 chi dugc sir dung nhu véc-to véi chiéu dai n, tic 1a tin
hi¢u 1-D.
> Khdi ham néc - Step.
I} Nho khdi Step ta co thé tao nén cac tin hiéu dang ham nac (bac thang), dung dé kich
xung cho cac mé hinh trong Simulink. Trong hop thoai Block Parameters ciia khdi Step

Step
ta co thé khai bdo gia tri dau, gid tri cudi va ca thoi diém bat dau cua tin hiéu Step.

> Khbi tao song tin hiéu - Signal generator : tao ra cic dang song tin hiéu khac nhau (nhu 1a:

hinh sin, rang cua), trong khi

oooo
Lele i

Signal
Generator
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> Khbi tao tin hiéu xung -Pulse Generator tao chudi xung hinh chir nhat. Bién d6 va tan sb
¢6 thé khai bao theo yéu cau. Déi véi Pulse Generator con cb thé chon d6 rong xung (tinh
bang % so v6i chu k).
- EBOOKBKMIT.COM
IR TE-] ~ an = -
Tai liew k¥ thuif mien phi

Fulze
Generatar

6.2 Khéi hién thi va hru trir dir liéu- Sink

k! Library: simulink/Sinks
File Edit Wiew Help

Model & Subsystem Outputs

>|untit|ed.mat >| simout

Ot Terminator

To File To Miotkspace
Data Wiewers
Scope Floating X Graph Display

Scope

Simulation Control

Stop Simulation

Hinh 1.19: Thu vién khéi Sink

> Khdi Scope.
Scope, Floating Scope, Signal Viewer Scope

Chtre nang: Hién thi cc tin hiéu phat ra trong sudt thoi gian mé phong
Library

Sinks (cac khéi xuét)

Description — mo ta.

1

Khdi Scope hién thi chinh dang tin hi€u nhép vao tuong ng, theo thoi gian mé phong. Khoi
Scope ¢6 thé co nhiéu tryc (trén mot cong); tat ca ca truc c6 chung mot bién do (mirc) thoi gian va
doc lap voi truc y. Scope nay cho phép ban diéu chinh luong thoi gian va bién d6 cua gia tri nhap
vao dugc hién thi. Ban co the di chuyen va thay doi kich thudc cua cua s0 khéi Scope va ban co thé
thay d6i dang gia tri thong sd ctia khdi Scope trong sudt thoi gian mo phong.

Khi ban bat ¢dau mé phong, Simulink khong mé nhiing ciia s6 Scope, tuy nhién nd lam cong
viéc 1a ghi dir liéu dugc két noi to1 khoi Scope. Nhu vay, néu ban md mot scope sau khi mé phong,
tin hiéu nhap vao cua khoi Scope hay cac tin hi¢u s€ duoc hién thi.
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Néu tin hiéu dang tiép tiép tuc v&, khéi Scope cho két qua v& do thi 1a timg diém dén diém
(v€ tirmg diém). Neéu tin hi¢u 1a roi rac (gian doan), Scope sé€ cho két qua do thi hinh bac thang.

Khdi Scope cung cap nhiing nut trén thanh cong cu thi cho phép ban: phong to (zoom in)
trén dit liéu dugc hién thi, hién thi tit ca cac dit liéu vao khdi Scope, luu gitr su cai dat cac truc tir
mdt 1an mo6 phong cho 1an ké tiép, giéi han dir lidu hién thi, va luu dit liéu vao workspace. Nhiing
nat trén thanh cong cu duge ghi nhin trong hinh minh hoa, c4i ma duoc biéu dién trén cira s6 Scope
nhu lac n6 xuét hién khi ban mé mot khdi Scope.

<) Scope M= E3

Pint ——g 5|0 2 © HEEBE B & % Signal Selection

Scope parameters 5 ’—————.————— o Unlock axis selection

Zoom in xand y directions — Floating scope

Zoom in x direction —Restore axes setfings

—Save axes settings

Toom in y direction

Autoscale

Chu y :Khong str dung khdi Scope bén trong nhiing khéi thu vién do chinh ban tao ra. Dé thay thé,
hay cung cip nhitng khéi thu vién véi nhitng cong ra & d6 scopes c6 thé dugc két ndi dé hién thi dix
liéu bén trong.

Displaying Multiple Signals on a Single Axis -Hién thi nhiéu tin hiéu trén cing mot truc

Khdi Simulink Scope va Scope viewer khac nhau ¢ kha nang cta chung trong viéc hién thi nhiing
tin hiéu da chidu (nhidu thir nguyén) trén cing mot truc. Khéi Scope chi ¢é thé hién thi mét tin hiéu
trén trén tryc. Néu tin hiéu 1a mot diy (mang), khdi Scope hién thi mdi thanh phan bang mot vach
mi mau riéng biét dé nhan ra ching tir nhitg thanh phan khac. The Scope viewer ¢ thé hién thi
nhiéu tin hiéu trén cung mot truc. The Scope viewer hién thi mdi tin hiéu v&i ma mau riéng. The
viewer gan mot mau cho mdi vach theo thir ty sau: blue (mau lam), red(d6), magenta(dd tham),
cyan (xanh da troi), yellow(mau vang), green(mau luc, xanh 14 cdy). Néu mét tin hiéu chira nhiéu
thanh phan, the viewer hién thi mdi thanh phan nhu vach riéng c6 mau duoc gan cho tin hiéu. Trong
truong hop nay, the viewer sir dung kiéu duong khac dé phan biét cac thanh phan.

Displaying Signal Arrays- Hién thi tin hiéu chudi

Khi hién thi mét tin hiéu 1a mot vector hay ma tran trén cing mot truc, khdi Scope gan cac mau va
Scope viewer gan nhiing kiéu duong cho moi thanh phan tin hi¢u:
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Signal Element Scope Block Scope Viewer

1 yellow ]
2 magenta ]
3 cyan —
4 red ]
5 green ——
6 dark blue 1

Néu tin hiéu chtra nhiéu thanh phan hon kha nang cua nhirng mau sdc va nhimg kiéu dudng, khdi
Scope va viewer sé& ldp vong cho riéng tig cai gdm ca mau va kiéu duong.

Y —Axis Limits

Ban cai giéi han truc y béng cach kich chudt phai 1én truc va chon Axes Properties. Hop thoai xuét
hién nhu sau :

4 'Scope’ properties: axis 1 !E[E
-t I -3 Y-ma:-c:l 3

Title ["%<SignallLabel:' replaced by signal name]:
| %<SignalLabel>

(] 8 Cancel Apply

Y —min

Nhap gia tri nhé nhét cho truc y.

Y —max

Nhap gia tri 16n nhat cho truc y.

Title

Nhép tua dé cho dd thi. Ban co thé g0p ca mdt cai nhan tin hi¢u trong cai title béng cach danh

%<SignalLabel> nhu mot phan cua chudi tya dé ( %<SignalLabel> thi duoc thay thé bai nhén tin
hiéu ).
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Time Offset - d6 1€ch thoi gian.

Hinh minh hoai nay biéu dién khdi Scope dang hién thi viéc xuat dit liéu ctia mo hinh vdp. su mo
phong dugc chay trong 40 gidy. Chu y rang scope nay hién thi sy mo phong & thoi diém két thac 20
gidy. The Time offset field hién thi thoi gian twrong tng theo hudng tir 0 trén truc nim ngang. Do
do6, ban phai bd sung thém d6 1éch offset dé hiéu chinh gia tri muc thoi gian trén truc x dé c6 duge
thoi gian thyc.

<) Scope M= E3

lemloe o ABRB| DL &

Time offzet: 20

Autoscaling the Scope Axes -Tu dong co gidn cac truc khoi Scope

Hinh minh hoai nay biéu dién tin hiéu du ra nhu nhau khi ban kich vao nat Autoscale trén
thanh cong cy, cai ma ty dong dinh ty 1€ ca hai truc d€ hién thi tat ca dir licu mé phong da luu trit.
Trong truong hop nay , truc y thi khong dinh ty 1€ vi n6 da thiét 1ap nhiing gidi han tuong thich roi.

<} Scope

lemoes ARB @ e

Autoscale button

Time offset: 0
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Néu ban kich vao nat Autoscale trong khi su mo6 phong dang chay, cac truc thi dugc tu dong
dinh ty 1€ dya trén dir liéu hién thi trén man hinh hién tai va tu dong co gian nhung gidi han thi
dugc luu nhu nhitg kiéu mic dinh. Piéu nay cho phép ban sir dung nhing giéi han nhu nhau cho
1an mé phong khac.

Note Simulink khong Iam viung dém dit li€u cho viéc no hién thi trén mot cai scope dong (floating
Scope). Thanh ra, né c6 thé dinh ¢& nhitng ndi dung cua chi mot floating Scope khi dir liéu dang
duoc hién thi,i.e..khi mot sy mod phong dang chay. Khi mot sy mo6 phéng khong dang chay,
Simulink tat (nhitng mau xam) cai nat Zoom trén thanh cong cu (toolbar) ctia mot floating Scope
dé chimg minh rang n6 khong thé dinh ¢& ndi dung cia né.

Zooming

Ban c6 thé zoom in (phong to) trén dir li€u trén ca truc X va y ¢ cung mot thoi diém, hodc tham chi
la nhitng hudng riéng biét . Dac trung cia Zoom la khong hoat dong trong khi sy mo6 phong dang
chay.

Dé phong to trén dir liéu ¢ ca hai truc & cung thoi diém, hiy chic chan ban chon nat Zoom & cuc
trai trén thanh cong cu, sau d6 xac dinh ving dé phong to str dung hop gidi han. Khi ban nha nuat
chudt, Scope hién thi dit liéu & ving d6. Ban ciing c6 thé kich vao mot diém trong cai ving ma ban
mudn phéng to 1én.

Néu Scope ¢ nhiéu truc y, va ban phong to trén mot b cua truc x-y, gioi han truc x trén tit ca cac
b cua tryc x-y bi thay d6i d€ ma ket ndi véi nhau, boi vi hai truc x-y chia sé chung(dung chung) co
s thoi gian (truc x).

Hinh nay biéu dién mot vung cua viéc hién thi dir liéu duoc boc kin trong khoang mot hop gidi han.

Zoom in both directions

=101 x|
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Hinh nay biéu dién vung duogc phong to, cai ma xuat hién sau khi ban nha nit cua chudt.

Dscope =TS
EENEEEN EEIGE R .

Dé phong to dir liéu chi theo hudng x, click vao niit Zoom & giira trén thanh cong cu. xac dinh ving
can phong to bang cach dé con tré chudt & mot chd cudi ciia ving, nhan xudng va gitt chat nat
chudt, sau d6 doi con tro dén cudi ving khac. Hinh nay Scope sau khi ban xac dinh ving phong to,
nhung trude khi ban tha(nha) cai nat nhn ciia con chudt.

<) Scope M= E3

lemlrlep BB DL &

L Joom in on X
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Khi ban tha nat nhan chudt, Scope hién thi vung dugc phong dai. Ban cling c6 thé click mot diém
trén cai ving ma ban muon phong to 1én.

Viéc phong to trén truc y cach lam cling Itwong tu, chi khac 1a ban click nit Zoom bén cuc phai trén
thanh cong cu trudc khi xac dinh vung phong to. Nhac lai, ban cling c6 thé click mot diém trén
vung ma ban phong to 1én.

Note: Simulink khéng lam vung dé€m dit li€u cho viéc nd hién thi trén mot cai floating Scope.
Thanh ra, n6 c6 thé dinh c& nhiing ndi dung cuia chi mot floating Scope. d€ chimg minh, Simulink
tat (nhting mau xam) cai nit Zoom trén thanh cong cu ciia mot floating Scope

Saving the Axes Settings
(Luu lai sy cai dat cac truc)

Nut Save axes settings trén thanh cong cu cho phép ban luu nhirng cai dat cho tryc x va y hién hanh
vi thé ban co6 thé su dung chung ching cho lan m6é phéng ké ti€p. Néu ban chon nut Save axes
settings trén thanh cong cu ctia khoi hién thi Scope

|@mE| olp ol & BEE

khdi chi rd gidi han truc y hién hanh cia n6 nhu 1a gia tri ctia thong s6 Y—min va Y —max (xem Y —
Axis Limits). Tuong tu, khoi chi r6 gidi han truc x hién hanh nhu 1a gia tri ctia thong s6 Time range
(xem General Parameters Pane).

Sove oxes settings

Scope Parameters
(Céc thong sé Scope)

Hop thoai Scope Parameters cho phép ban thay doi nhiing gidi han cua tryc, cai dat sb truc, time
range, tick labels, sampling parameters, va luu nhitng lya chon. D€ hién thi hop thoai, chon nit
Parameters trén thanh cong cu cua khoi hién thi Scope

Purometers

|& e

hoac béng cach double-clicking trén hién thi cua khéi Scope viewer. Su xuét hién cua hop thoai phu
thudc vao scope 1a mot khoi Scope hay mot Scope viewer duoc tao boi tin hi¢u va Scope Manager.
Néu the scope 1a mot khoi Scope, hop thoai nay xuat hién.

) "Scope’ parameters '- - |EI|£|
General | Diata history | Tip: try right clicking on axes
AXES

Mumber of axes: I:] [~ flosting scope
Titne range: Eutn
Tick lakels: Ibcd'tom axis only - I

Sampling

Decimation d |1

Ok | Cancel Help | Apply |
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Hop thoai c6 2 cai cira s6 (hai cai thé): General va Data history. Xem chu dé tiép theo dé c6 thong
tin vé 0 vuong thong s6 General. Xem Data History Parameters Pane dé c6 thong tin vé 6 vudng
thong so Data history.

Néu the scope 1a mot Scope viewer, hop thoai nay xuat hién.

<) "Yiewer: Scopel’ parameters M= E3 |

Genersl | Histary “ Perfortnance | Tip: right click on axes

Axes

Mumbet of axes: F
Titne range: Eutu

Tick labels: Ibu:lttu:um axiz anly j

[+ Scroll [T Data markers [~ Legends
Sarmpling
Decimation: |:|

Ok | Cancel Help | Apply

Hop thoai nay co ba cai pane: General, History,va Performance. Xem chii dé tiép theo dé c6 thong
tin vé thong s6 0 General. Xem History pane dé c6 thong tin vé thong s6 6 History. Xem
Performance Parameters Pane vé thong tin cua thong s6 6 Performance.

General Parameters Pane

(6 thong s6 chung)

Ban c6 thé cai thong s cua truc, time range, va tick labels trong 6 General.
Number of axes

(s truc)

Dit s6 truc y trong trudng dir liéu nay. Vai viée loai trir floating scope ra thi thi khong c6 gidi han
sO truc y ma khoi Scope c6 thé chira dugce. Tat ca céc truc chia sé chung co s thoi gian (truc x),
nhung c6 céc truc y doc 1ap véi nhau. Chu y rang so truc la tong cua s6 cong tin hi€u vao.

Time range
(bién d6 thoi gian)

Thay d01 gid1 han tryc x bang cach nhdp mot s6 hay dé auto trong truong Time range. Nhép tiép
con s thtr hai béi vi mdi man hinh hién thi luong dit liéu thi twong tng vi con sb thir hai d6. Nhap
auto dé dit truc x trong khoang thoi gian ciia sy md phong. Khong nhap nhiing tén thay dbi trong
nhitng truong nay
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Tick labels
(danh diu cac nhan)
Ghi rd dé danh d4u nhan cua cac tryc. The option 1a:
All : Nhian danh ddu bén ngoai trén tat ca cac truc

inside : Noi danh ddu cac nhdn bén trong tit ca cac truc (chi cho phép trén
scope viewer)

bottom-axis : Noi danh d4u cac nhan bén ngoai phan cudi cing (hay chi) cac
only truc

none : Khong dan dau nhan (chi cho phép trén cac khoi Scope)

Note: Cai chon lua tht ba chi xuét hién danh cho hop thoai ciia mot
Scope viewer.
Scroll

Khi céi option nay dugc chon, the scope lién tuc cudn nhiing tin hi¢u hién thi vé bén trai dé gitlr
chung trong tAm quan sat nhu 13 Iip cai man hinh & bat cir mot thoi diém nao. Khi cai option nay
khong dugc chon, the scope vé mot trang man hinh dit lidu tir trdi qua phai cho dén khi cai man
hinh ddy, tdy cai man hinh va v& trang man hinh tiép theo cta dit liéu, va van vén, cho dén khi két
thiic thoi gian md phong. Chii y rang hiéu (mg ctia cai option nay thi chi ¢6 thé nhin thay rd khi viéc
v& 14 cham, vi dy, khi mé hinh la rat 16n hay co nhiéu kich thudc bude rat nhé.

Data Markers
(nhitng ddu mdc tin hiéu)

Hién thi mdt dau moc tai moi di€m tin hi¢u trén man hinh scope viewer.

outl, out
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Legends
(chu thich)

Hién thi mot chu thich (cha giai) trén scope chi ra rang kiéu dudng sir dung dé hién thi mdi tin hiéu.

Titne offzet: O

Floating scope -Scope dong.
Cai option nay chi xuat hién trén 6 thong sé General ctia khdi Scope

Sy chon cai option nay sé& bién ddi khdi Scope vé dang mét khéi floating scope. Mot floating scope
1a mot khéi Scope ma 6 thé hién thi tin hiéu duge mang theo (truyén tin hiéu) trén mot hay nhiéu
dudng. ban c6 thé tao mot khéi Floating Scope trong mdi (mot) mé hinh bang cach sao chép mot
khéi Scope tir thu vién Sinks cua Simulink vao trong mot mé hinh hoac, don gian hon, b?mg cach
chép khdi Floating Scope tir thu vién Sinks vao trong cira s6 mé hinh. Khdi Floating Scope c6 cac
thong sb dugce lya chon boi tuy dinh.

Pé st dung mot floating scope trong trong luc m6 phong, dau tién mo khdi scope. Dé hién thi tin
hiéu mang trén mot dudng, chon “the line”. An gitt phim Shift trong khi do clicking dudng tin hiéu
khac dé Iya chon nhiéu dudng. N6 c6 thé can thiét dé click vao nut Autoscale data trén thanh cong
cu cua floating scope dé tim tin hiéu va diéu chinh s chiéu t6i gia tri tin hiéu vao. Hodc ban c6 thé
st dung bd chon tin hi€u cua floating scope (xem The Signal Selector trong tai li€éu Simulink tryc
tuyén) dé chon nhitng tin hiéu cho hién thi. D& hién thi mot bo chon tin hiéu cua floating scope, dau
tién bat dau mo phong cai mo hinh ciia ban floating scope dang md. Sau d6 right-click chudt cua
ban vao floating scope va chon Signal Selection xuét hién tir cai menu bac 1én(pop-up menu).

Ban c6 thé c6 nhiéu hon mot floating scope trong mdot mo hinh, nhung chi c6 mét tap hop cac truc
trong mot scope co6 thé hoat dong & mot thoi gian da cho. Floating scope hoat dong biéu dién nhiing
truc hoat dong béng cach lam cho chiung c6 mau xanh. Viéc chon hay loai bé cac duong chi lam anh
hudng dén hoat dong floating scope d6. Céac floating scope khac tiép tuc hién thi cac tin hiéu ma
ban chon khi ching dang hoat dong. Noi cach khac, nhitng khdi floating scope khong hoat dong thi
bi khod, béi vi tin hiéu cia ching hién thi khong thé thay d6i duoc.

Pé dinh rd hién thi cia mot tin hiéu trén mot truc cta cac truc cua mot floating scope da truc, click
axis. Simulink v& mdt duong bao mau xanh xung quanh truc do.
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Néu ban c6 y dinh sir dung mot floating scope trong khoang thoi gian mé phong, ban nén chirc ning
str dung lai tin hiu luu trit. Xem “Signal storage reuse” trong Optimization Pane dé c6 thém thong
tin.

Sampling

Dé xac dinh r6 mot hé sb thap phan, nhap mot con sb trong truong dit liéu phia bén tay phai cia
Decimation dugc chon. D€ hién thi dir li€éu & mot khoang lay mau, chon cai chon lya Sample time
va nhap mot con so trong truong dir li€u.

Data History Parameters Pane

O thong s6 Data History chi xuat hién trén hop thoai Parameters d6 voi khdi Scope. Cai 6 vudng
xuat hién nhu sau:

) "Scope' parameters - | Ellﬂ

Ceneral | Data history Tig: try right clicking on axes

[+ Limit data poirts to last: FDDD

[~ | Savedats to workspace

wariahle name; IS::::upeData

Formet: IStruu:ture weith tirme j

024 | Cancell Help | Apply

Cai 6 vuong nay cho phép ban diéu khién luong dit liéu ma Scope luu trir va hién thi. Ban ciing cd
thé chon dé Iuu dit liéu vao workspace trong cai 6 vuéng nay. Ban gan (dinh) vao nhing thong s6
hién hanh va céc option bang cich nhip vao nit Apply hay OK. Nhimng gia trima xuét hién trong
nhitng truong nay 1a gia tri ma duoc sir dung trong lan mo phong ké tiép.

Limit data points to last

Ban c6 thé giéi han sb diém dit liéu luwu trit vao workspace bang cach chon hop chon (check box) va
nhap mot gia tri trong trudng dit liéu cua nd. Khéi Scope dua vao dir liéu history (nhiing ban ghi)
cua no cho sy hoat dong zooming va autoscaling ( su phong to thu nhoé va tu dong co gian). Neeus
sO diém dir liéu bi gii han t6i 1,000 va su mo phong phat ra 2,000 diém dir liéu, thi chi 1,000 diém
cubi cing 13 c6 kha ning cho viéc tai hién thi.

Save data to workspace

Ban c6 thé tu dong luu dir li¢u thu thap duoc boi khéi Scope & cudi mdt cude mod phong béng cach
chon cai hop chon Save data to workspace. Néu ban chon cai option nay, truong Variable name va
Format tré nén hoat dong.

Variable name

Nhap mot tén bién trong trudng Variable name. Tén danh dinh phai 1a duy nhét gitra tat ca bién dir
liéu (ma ta) ghi vao dang dugc sir dung trong mé hinh. Nhitng bién dir li¢u ghi vao khac dugc xac
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dinh boi khéi Scope khéc, nhimng khdi To Workspace, va sy phan hdi cta cac bién mo phong nhu la
time(thoi gian), states (trang thai), and outputs(cac dau ra). Ton tai kha nang luu dir lidu khoi Scope
vao workspace c6 nghia 1a that khong can thiét dé giri dong dit liéu nhur nhau téi ca khéi Scope va
khdi To Workspace.

Format

Dit lidu c6 thé duoc luu & mot trong ba dinh dang sau: Array, Structure,hay Structure with time. Chi
su dung Array cho mot Scope vdi mot su cai dit ctia céc truc. vé phﬁn khoi Scope voi hon mot su
cai dat cho cac truc, st dung Structure néu ban khong mudn luu dit liéu thoi gian va su dung
Structure with time néu ban muén luu dit liéu thoi gian.

Performance Parameters Pane

Cai 6 vuong thong s6 Performance chi xuat hién trén hdp thoai Parameters doi véi Scope viewer.
Cai 0 xuat hién nhu sau:

General “ History | Performance | Tig: right click on axes

IRefresh period (zec) j

El | i

0.035 zeconds

Freeze graphics |

Céi 6 nay cho phép ban diéu khién Simulink thudng xuyén refresh (lam tuoi) cai Scope viewer bao
nhiéu lan. Gidm mirc d¢ refresh c6 thé tdng toc do moé phdong trong mot vai truong hop. Cai 6 chura
nhitng di€u khién nhu sau.

Refresh Period

Cai list nay diéu khién cho phép ban chon nhitng don vi trong thoi gian refresh duoc biéu dién
(biéu thi). Options 1a moi gidy hodc nhiing cau trac ¢ ddy mot cau tric l1a bé rong ctia man hinh
scope thur hai, i.e., n6 bang gia tri cua thong s6 Time range cia scope.

Refresh Slider

Kéo nut truot vé bén phai dé lam ting thoi gian refresh va do d6 lam giam toc d6 refresh.
Freeze Button

Click cai nut dé déng bang (stop refreshing) hodc g& bo dong bang khdi Scope viewer.
History Pane

O thong sé History chi xudt hién trén hop thoai Parameters d6i v6i khdi Scope viewer.

TS PHAN QUOC DUNG — TS LE MINH PHUGNG Page 86



THi NGHIEM TRUYEN PONG PIEN

<) "Yiewer: Scopel’ parameters !E[E
Geheral | History || performance | Tig: right click on axes

[+ Lirnit clata poirts to last: |?SDD

[~ Save to model signal logging object (ogsout)
ISccnpeDaia
Ok | Cancel Helg | Appaly

Limit data points to last

Ban c6 thé gidi han s6 diém dir liéu luu trir vao workspace bﬁng cach chon hop chon (check box) va
nhap mot gia tri trong trudng dit liéu cua nd. Khéi Scope dua vao dir liéu history (nhiing ban ghi)
cua no cho sy hoat dong zooming va autoscaling ( sy phong to thu nho va ty dong co gian). Neeus
s6 diém dir liéu bi gidi han t6i 1,000 va sy mo phong phat ra 2,000 diém dir liéu, thi chi 1,000 diém
cubi cung 13 c6 kha ning cho viéc tai hién thi.

Save to model signal logging object

Check (danh dau) cai option nay dé luu dit liéu hién thi trén khdi scope viewer ¢ cudi su mo phong.
Simulink luu dit lidu trong ddi twong Simulink.ModelDataLogs thuong ghi dir liéu cho mé hinh
(xem Logging Signals dé c6 thém thong tin). Dé cai option nay co hiéu luc, ban ciing phai cho phép
tin hiéu ghi cho mé hinh nhu mét tong, i.e., ban phai check Signal logging option trén 6 vudng
Import/Export ciia hop thoai Configuration Parameters cia mo hinh.

Logging Name

Pinh rd tén bén dudi dé luu dit liéu cta khoi viewer trong doi tuong Simulink.ModelDatal ogs ctia
mo hinh. Cai tén phai khac tir viéc dinh 16 tén ghi boi nhiing tin hiéu viewer khac hay cho nhiing tin
hiéu khac, cac hé thong con, hay cac mo hinh chudn ghi vao ddi tugng Simulink.ModelDataLogs
cua md hinh.

Printing the Contents of a Scope Window

Dé in nhitng ndi dung cua mot cira s6 Scope, mé hop thoai Print bang cach click 1én cai biéu tuong
in, bi€u tugng phia cyc trai trén thanh cong cu khoi Scope.

leB Llep BB B L F

Creating an Editable Figure from a Scope Block

Dé tao cai hinh tréng giéng véi clia s6 Scope nhung c¢6 ghi thé chu thich viéc sir dung Plot Editing
Tools, s dung 1énh simplot. Chi nhitng khoi Scope ma luu dir liéu workspace cia MATLAB tir 6
Data history méi tuong thich véi 1énh nay. Vi dy, trén 6 Data history doi voi khoi Scope trong
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vdp.mdl, check the Save data to workspace option va chon Structure with time tir Format list. Sau
khi chay mé phong,mét hinh cé thé dugc tao thanh véi Iénh

simplot (ScopeData)
Data Type Support

Khoi Scope cl}ép nhan nhiing tin hiéq thuq clia bat ky }(iéu ’dfr liéu nao hd tro ]?f)'i Simulink, bao
gom nhitng ki€u dit liéu fixed-point (dau cham tinh). Khoi chap nhan cac vector dong nhat.

Vvé phﬁn thao luan vé nhitng kiéu dir liéu dugc hd trg boi Simulink, xem Data Types Supported by
Simulink trong tai li¢u Simulink.

Characteristics
Sample Time Inherited from driving block or can be set
States 0

Multidimensionalized | Yes

] Nho khdi Scope, ta co thé hién thi cac tin hiéu ctia qua trinh mo phong. Néu mo cira s6
c6 san trude khi bat dau mo phong, ta cé thé theo doi truc tiép dién bién theo thoi gian

Scope . , A ’ ~ N , , A 5 A g~ .
cua tin hiéu. Y nghia cua cac nut trén ctra so da dugc minh hoa nhu H.1.20.

In (print) = L 8%

Niit properties (cac dat tinh)
Zoom theo hudng x va 'y
Zoom theo hudng x

Zoom theo huéng y

Ty dong dan dd thi

Cat tham sé diit ciia truc

Hinh 1.20: Ctra s6 Scope sau khi mo

> Khéi Display: cho phép hién thi sé & cac dang format khac nhau: short, long short e ,
long_ e, bank, hex, binary, decimal (Stored Integer), octal (Stored Integer)

Dizplay

Mumernic dizplay of input values.

Parameters

Formal:l shiort |

Decimation:
1 |

Floating dizplay

| ok ][ Cancel ][ Help ] Apply

Hinh 1.21: Khéi Display sau khi mo
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6.3 Khéi sir Iy tin hi¢u —Signal Routing

] Library: simulink/Signal Routing Q@E|

File Edit Wiew Help
Signal Routing
Bus
Bus |
= signal |
Bus Bus EBus Mux  Dernux

Creator Selector  Assignment

— g — Sirmn
[n] [ 3 Merge =3 Out
— L | AT
Selector Inde: Merge Enviranrment
Wiactor Controller
A, |
>—Q\u_ o :\}
® — s
— Switch
. Multiport
Manual Switch Sitch
[a] ¥ iy [#]
Fram Goto Tag Goto
Vigibility

Signal Storage & Access

A B A A,
Data Store Oatm Store Oatm Store
Fead Merony irite

Hinh 1.22: Thu vién cac khdi thuong st 1y tin hiéu

> Khéi hop tin hiéu - Mux .
Khéi Mux c6 tac dung gidng nhu mot bo don kénh (multiplexer), ¢6 tac dung chap cac
jI> tin hi¢u 1-D riéng 1€ thanh mot tin hi¢u moi. Tai 6 tham s6 Number of inputs ta co thé

mux  Khai bao tén, so luong tin hi¢u ngd vao.

> Khdi phén tin hiéu- Demux
Khéi Demux (phan kénh) c6 tac dung nguoc voi Mux: Tach tin hiéu duge chap thanh
t nhiéu tin hiéu riéng ré tro lai.
Demusx
> Khbi chuyén mach -Switch
Khdi Switch cb tac dung chuyén mach, dua tin hi€u tir ngd vao 1 hodc 3 t6i ngod ra. Tin
:'\_} hiéu diéu khién chuyén mach duogc dwa toi ngd vao 2 ( ngd vao giita). Ngudng gia tri

| diéu khién chuyén mach duoc khai bao bang tham sé Threshold. Khi tin hiéu diéu
Switch

khién > Threshold, ngd ra dugc nbi véi ngd vao 1. Khi tin hiéu diéu  khién <
Threshold, ngd ra duoc ndi v6i ngd vao 3.
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6.4 Khoi cac phép toan — Math Operations

Library: simulinkfMath Operations

File Edit ‘“iew Help
[Math Operations
+ +
¥ _ Z u+0.0 u+TE
Sirn Add Subtract Som of Bias Vigighted
Elerents Sample Time
Math
Y
D> 1 b N .
Sain Slider Product Divide Productof  pat Product
Gain Elernents
—— Jul -u et floar il
OFi=3
Sign Abs Urnary Minus Math Founding Falymarmizal
Function Function
N Sole
; . . §
min 5 rninfu,y) v sin t Qv 4] fzj=0 z
Minh = Minh Trigamarmetric Sine Wawe Algebraic Constraint
Runining Function Function
Fesatable
Vectorlatrix Operations Complex Vector Conversions
Ut-=4
I ITH: b oS
Uz = YE) T ak £
Assignment FReshape Complexts  Magnitude-Angle
Magnitude-Angle to Comple:x
Fa i Rem_
Tinju) im=" [
Watiz actor Complex to Fieal-Imag ta
Concatenate Concatenats Feal-Imag Comples

Hinh 1.22 Khéi cac phép tinh
> Khdi tong - Sum.

Ngd ra ctia Sum Ia tong cta céac tin hi¢u ngd vao. Néu ngd vao cd dang tin hi¢u hon hop,
Sum

Sum tinh tong timg phan tir. Néu ngd vao dang véc-to, khi ay cac phan tir cia véc-to s&
dugc cong theo vo hudng (scalar). Tai 6 List of signs ta c¢6 thé khai bao cuc tinh va sb
luong ngd vao bang cach viét chudi dau + va -.

> Khéi khuéch dai — Gain:

)I>> Khuéch dai ngd vao bang hing sd. Ngd vao hay hé s khuéch dai c¢6 thé 1a hang s, c6
thé 1a vector, ma tran hay v hudéng
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6.5 Khdi tin hi¢u lién tuc-Continuous

! Library: simulink/Continuous E|E|E|

File Edit Wiew Help

Continuous-Time Linear Systems

1— dusdt |
=3
Integratar Crerivative
® = AotBu | s &N
w= CxtDu =+1 Hz+1)
State-Space Transfer Fon Zero-Fale

Continuous-Time Delays

"

Transport “Wariable
Delay Transport Delay

Hinh 1.23: Thu vién khéi tin hiéu lién tuc — Continuous

6.6 Khéi tin hiéu gian doan-Discontinuities

=] Libra ry: simulink/Discontinuities E| E| E|

File Edit ‘iew Help
Discontinuities
:’l f} B
Saturation Dead Zone Rate Limiter
up up up
" 7'@,, " /_/___/;’\, Ly 7|L X
lo lo lo
Saturation Dead Zone Rate Limiter
Dynamic Dynamic Crynamic
ﬁi _,_r;'_> _r,_,"rr}
B acklazh Relay Quantizer
=t KL
Hit Coulomb & Wrap To Zera
Croszing “Wiscous Friction

Hinh 1.24: Thu vién khdi tin hiéu gian doan — Discontinuities

Hit Crossing.
Khéi Hit Crossing c6 tac dung phat hién tin hidu ngd vao di qua gia tri khai bao tai Hit

Crossing offset theo huéng khai bao tai Hit Crossing direction. Néu ta chon Show

Hit I3 ., . N « 1x A ’ ’
Cressing  output port, tai thoi di€m Crossing ngd ra s€ nhan gia tri 1, con lai 1a 0. Mt vi du Gng

dung khdi nay 13 phat hién thoi diém cét 0 cia tin hiéu.
Relay (RO —le)
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= Tuy theo tin hiéu ngd vao (tin hiéu diéu khién), khdi Relay co tac dung chuyén trang
=T thai tin hiéu ngd ra giita hai gia tri Output When On va Output When Off. Relay s& dong

Rela /- A ’ JN \ . . \ 7 IN ~ ~ 12
Y mach (trang thai “on”), n€u tin hi€u vao u > Switch-on point, va tin hi¢u ngo ra s€ la y=

Output When On. Relay s€ 1at trang thai, néu tin hiéu vao u < Switch-Off Point, va tin
hi€u ngo ra s€ 1a y = Output When Off.Gia tri Switch-On Point luén phai dugc chon 16n
hon hoic bang gia tri Switch-Off Point. Khi Switch- on point > Switch-off point, khbi
Relay md phong duong dic tinh Hysteresis (Mach tré). Khi Switch-on point = Switch-off

point, kh6i Relay mo phong cong tic chuyén mach.

6.7 Khéi roi rac-Discrete

=1 Library: simulink/Discrete
File Edit Wiew Help

Discrete-Time Linear Systems

1 -4 " |4 W Ts
- F = elays e
= = =1
Unit Delay Integer Delay Tapped Delay Discrete-Time
Integrator
1 1 =13
E = _
=+0.5 1+0.5z-1 ==-0.5)
Discrete Discrete Filter Driscrete

Transfer Fcn Zero-Fole

=1
L K (=1 win= S Duln)
= T== N+ 1 Asan - Bualn]
Difference Discrete Derivative Discrete State-Space

005z =0.75 =075
—_— —_— = —_— >
=0.95 =-0.95 =

Transfer Fon

Transfer Fcn Transfer Fon
First Order Lead ar Lag Real Zero
._|_I_|_|_I_|_|_U_|_|_|_I_LLLA_4 o

Weighted
hMowing Average

Sample & Hold Delays

(T TP S IS,

hemorny First-Order Zero-Order
Hold Hold

Hinh 1.25: Thu vién khdi roi rac — Discrete
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7. THU VIEN SIMPOWER SYSTEM BLOCKSETS
7.1 GIOI THIEU VE SIMPOWER SYSTEM BLOCKSETS

Simpowersystem 1a mdt trong nhitng thu vién dic biét nhaim mo phong thiét bi cu thé.
Simpowersystem bao gom cac khdi ding dé mo phong thiét bi k¥ thuat dién nhu mé hinh cac ngudn
dién, dong co, may bién ap, duong day truyén tai,...... va c6 phan riéng dé mé phong thiét bi dién
tir cong sudt va hé thong diéu khién ching.

Str dung cac kha niang tung dung cia Simulink va Simpowersystem ta c¢6 thé mod phong
khong chi qua trinh 1am viéc cta thiét bi ma con phan tich cac dang khic nhau cua thiét bi do.
Ngoai ra ta con co thé tinh toan ché d6 6n dinh cta hé théng xoay chiéu, tinh dién tré cua tung doan
mach, quan sat dang soéng, xac dinh dic tinh tan s, phan tich 6n dinh cua dong dién va dién ap.

Mach dong lyc ciua bo bién doi coéng suit duoc md phong bing cac khdi trong
Simpowersystem con mach diéu khién thi c6 thé st dung cac khéi ctia Simulink. Diéu dé giup cho
so d6 don gian di rat nhiéu. Hon nita, c6 thé két hop st dung céc thu vién cia MATLAB tao diéu
kién thuan loi trong viec mo phong hé thong dién. Hién nay Simpowersystem dugc coi 1 mot trong
cac thu vién t6t nhat dé mo phong thiét bi va hé thong dién.

7.2 CAU TRUC THU VIEN VA NHUNG PAC PIEM CO BAN
- Thu vién Simpowersystem bao gom:
» Extras Library - Thu vién mo rong
Aplication Libraries — Thu vién tng dung
Electrical Sources — Cac ngudn dién
Machines — May di¢n
Elements — Cac thiét bi dién
Measurements — Thiét bi do ludong
Power Electronics — Cac linh kién dién tir cong sudt

YV VYV VYV VYV

Powergui — Ché d6 phan tich
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Simulink Library Browser

O = 42 d¢h |
Extra Lihlal_',l? powerlib/Extra
Library

_._"{: ¥ Embedded Target For TI C2000 DSP _[gzl
- W Embedded Target for TI CA000 DSP

5 B8l Fuzzy Logic Toolbax

=+ W Gauges Blockset

i B Image Acquisition Toolbox

- T8 Instrument Contral Toolbox

Ewtra Librany

Application Libraries

Electrical Sources

- W@ Link For Modelsim
po B Model Predictive Control Toolbox Elements
- W Neural Metwork Toolbox
o OPC Toolbox
£ W Machines
[+ N RF Blockset
- W Real-Time Windows Targst
Measurements

- W Real-Time Workshop
- W Real-Time Workshop Embedded Code
BB Report Generator
- W@ Signal Processing Blockset =
B SimDriveline powergui | powergui
B SimEverts |
B simMechanics
B SimPowerSvstems
- 23 Extra Library
2| Application Libraries
i 2 Electrical Sources
; | Elements
- & Machines
H g Measurements
L 2| Power Electronics
i ﬂ Simulink, Control Design
[+ EI Simulink, Extras
+ E] Simulink Parameter Estimation P
< | 2
Ready 2

Power Electronics

mEEEERE

Hinh 1.26: Thu vién Simpowersystem

7.2.1 Thwr vién mé rong -Extras Library: bao gom cac khdi do luong tuong tu, do ludng rdi rac,
khéi diéu khién twong tu, khdi didu khién roi rac, khdi phan tich theo pha.

Library: powerlib_extras

o o P [P [P

Measurernents Dizcrate Gontrol Dizcrets F'!'uasc\r
Measurerments Blocks Gontrol Blocks Library

SimPowerSystems 4.2 Exras blocks
Copyright 1897-2005 TmnsEnergie Technologies, under sublicense
frorm Hydro-Quebec and The Mathwors, Inc.

Hinh 1.27: Thu vién mo rong
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7.2.2 Thuw vién cac khoi ing dung: Bao gom céc thu vién cac hé truyén dong phtc tap, hé thong
truyén tai, hé thdng ning lugng gio.

W Library: powerlibfApplication Libraries

File Edit Miew Help
Electric Orives Flexible A Oistributed Resourzes
library Transmisgion Systems Library

[FAGTS) Librany

Hinh 1.28: Thu vién cac khdi tng dung

7.2.3 Khoi nguon dién -Electrical Source

] Library: powerlib/Electrical Sources |Z||E|r5__<|
File Edit Wiew Help

<L .

-|- Oc “oltage Source

a @ Controlled Yoltage Source

+
@ AL Violtage Sounce

o @ Controlled Cument Source
) o .
AL Cument Source o
Ao

||W N@B :

Gla G|=

Three-Fhase
Frograrmable
Woltage Source

Three-Fhase Source

Hinh 1.29: Khéi ngudn dién Electrical Source
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7.2.3.1 DC Voltage Source - Nguon dién 4p mét chiéu Iy twong

DC Voltage Source | Ngudn dién 4p mét chiéu Iy twéng

Ky hiéu
ﬂ_
T

> Chire niing: tao ngudn dién ap mot chiéu ly tuong véi dién ap khong doi véi dién trd trong
béang 0
> Hop thoai va thong sb

[]Block Parameters: DC Yoltage Source 2x]

—DC Yaoltage Source [mazk)

|deal DC woltage source.

—Parameterz

Amplitude [):
{100

Measurements I Wone LI

(1] I LCancel Help | Apply |

e Amplitude : Dién ap ngudn DC (V)

e Measurements: Chon Voltage dé do dién ap ngudn DC. Dé hién thi dién ap can do ta co thé
sir dung kh6i Multimeter két hop voi khdi Scope, trong muc Available Measurements lua
chon dai luong dién ap can do.

e Théng sb lya chon

None — khong do luong
Voltage — do dién ap ngo ra.
Vi du: Trén mé hinh DC_voltage source.mdl biéu dién két ndi ngudn dién mot chiéu véi tai RC.

h_ii:ﬁ@
S8 LLL ABEBE B 7

D/EIH—H—"'-J‘»"\«—

.—b |:| 120
10 Chms

Ereaker o 100

J_ Scope =n}

‘IEIEI W -“l"* =]

] 40

1 20+

—i— —_I— —i— 0

1] ooz 0004 0008 0008 00

Tirne offset: 0

Trén hinh 1.3 biéu dién két ndi ngudn dién mot chidu ly tuong dién ap 100V véi taii RC (R=100;
C=50uF). Mach duoc két ndi nho khéi Breaker. Khoi Breaker dong mach tai thoi diém t=0.002. bé
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hién thi dién ap trén tai ta sir dung khdi do luong dién ap Voltage Measurement VC két hop voi

khéi Scope.

7.2.3.2 AC Voltage Source - Nguon di¢n xoay chiéu ly twéng

AC Voltage Source

Ngudn dién xoay chiéu ly twéng

Ky hiéu

@

Chirc néing: tao nguon dién ap xoay chiéu 1y tudng theo phwong trinh sau

U = Asin(wt +¢)

DC. Téan sb khong thé nhap gia tri am, trong truong hop nay chuong trinh s& béo 15i.

Hop thoai va thong s6

m Block Parameters: AC ¥Yoltage Source

w= 2nrf
Cho phép nhép dién ap c6 gia trj 4m. Trudng hop tan bang 0 thi ngudn AC tré thanh ngudn

¢ = Phase in radians

2 x|

—ALC Yoltage Source [maszk]

|deal sinuzoidal AC Woltage source.

—Parameters

Peak amplitude [¥]:

100
Phasze [deq]:

i
Frequency [Hz]:

f&0

Sample time:

i

kM eazurements I Maone

LCancel Help | Apply |

Peak amplitude

Bién d6 dién ap ctia ngudn (V).

Phase

Pha (d9).

Frequency

Tan s6 dién ap nguon AC (Hz).

Sample time

Thoi gian 1ay mau (s) khi ngudn roi rac. Mic dinh thoi gian ldy miu bang 0 nghia 1a ché do

nguodn lién tuc.

Measurements
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Chon Voltage dé do dién ap nguén AC. Dé hién thi dién ap can do ta c6 thé sir dung khéi
Multimeter két hop véi khdi Scope, trong muc Available Measurements lua chon dai
luwong dién ap can do.
e Théng s6 lwa chon
None — khong do luong
Voltage — do dién ap ngo ra.
Vi du: Trén mé hinh AC_voltage source.mdl biéu dién két ndi ngudn dién xoay chiéu véi tai RL.
Ve scon _[-[B[x]
Filz Edit View Insert Tools Deskbop \Window Help
S |éE oL ARR B AR

i | .
L | L

Cumant Measurement WG 100 F——

100
o ~Z
AC Wolmge Source
]
_i_

I[&)

I

L

L

5 H f
o 0.0 0.0z 0.0z

Titme affzet: 0

Trén hinh 1.3 biéu dién két nbi ngudn dién ap xoay chiéu mot pha Iy tuéng co bién do dién ap 100V
tan s6 50Hz véi tai RL (R=10Q; L=0.1H). . B¢ hién thi dién ap trén tai ta sir dung khéi do luong
dién ap Voltage Measurement VC két hop v6i khéi Scope.

7.2.3.3 AC Current Source - Nguon dong xoay chiéu 1y twéng

AC Current Source | Nguon dong xoay chiéu Iy twéng
Ky hiéu

P

> Chirc niing: tao ngudn dong dién xoay chiéu ly tuong theo phwong trinh sau
I = Asin(wt +¢) w = 2nf ¢ = Phase in radians
- Cho phép nhép dong dién c6 gia tri am. Truong hop tan bang 0 thi nguon dong AC trd thanh
ngudn DC. Tan s6 khong thé nhap gia tri am, trong trudng hop nay chuong trinh s& bao 16i.
> Hop thoai va thong sb
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E! Block Parameters: AC Currenkt Source 2 x|

—AC Current Source [mask]

|deal gsinuzoidal AC curent zource. The positive current direction iz indicated by the
ST,

—Parameters

Peak amplitude [A]:

10

Phaze [deq]:

o

Frequency [(Hz):

[E0

Sample tirme:

o

Meazurements | MHone ﬂ

(] I Cancel Help | Apply |

Peak amplitude
Bién d6 dong dién ctia ngudn (A).
Phase
Pha (d9).
Frequency
Tan s6 dong dién ngudn AC (Hz).
Sample time
Thoi gian 1dy mau (s) khi ngudn roi rac. Mic dinh thoi gian ldy miu bang 0 nghia 1a ché do
ngudn lién tyc.
Measurements
Chon Current dé do dong dién ngudén AC. Dé hién thi dong dién can do ta co thé sir dung
khdi Multimeter két hop véi khodi Scope, trong muc Available Measurements lya chon dai
lwong dong dién céan do.
e Théng s6 lwa chon
None — khong do luong
Current — do dong dien ngo ra.
Vi du: Trén mé hinh AC_current_source.mdl két ni ngudn hai dong dién xoay chiéu véi tai R.
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T B
8B LPO ABE BDAF -
L s oL 3a i 10 - r T T
gndﬁg %gﬁig % 50 Chs 5

g o | I:I .

10 - : ; :

0 01 0.2 03 04 0.5
Time offset. 0

Trén hinh 1.3 biéu dién két ndi hai ngudn dong

dién xoay chiéu mot pha 1y tuéng c6 bién do nhu

nhau (3A), nhung c6 tan sd khac nhau. dién ap 100V tan s6 50Hz véi tai RL (R=10Q; L=0.1H). .
Dé hién thi dién ap trén tai ta sir dung khdi do ludng dién ap Voltage Measurement VC két hop véi

khdi Scope.

7.2.3.4 Controlled Voltage Source - Nguon ap diéu khién

Controlled Voltage Source

Ngudn ap diéu khién

Ky hiéu

Chire nang: tao nguén dong dién diéu khién duge nho tin hiéu Simulink
Khdi Controlled Voltage Source c6 thé tao dién ap 1a AC hodc DC. Néu mudn khoi dong

mo hinh, dau vao phai ni véi tin hiéu khéi dong Sin hay DC tuong mg vdi gia tri ban dau.

Hop thoai va thong s6

E! Block Parameters: Controlled Yoltage Source

2]

—Controlled Yoltage Source [mazk)

Converts the Simulink input sighal into an equivalent vaoltage source. The generated
valtage i driven by the input gignal of the block.

“V'ou can initialize your circuit with a specific AC or OC voltage. If pou want to start the
zimulation in steady-state, the block input must be connected to a signal starting as a

sinusoidal or DC waveform cormesponding to the initial values.

—Parameter:

IV Initialize

Source type I Ac
Initial amplitude []:

i
Initial phasze [deg]:

i

Initial frequency [Hz):

Jo

M easurements I Mone

o |

Cancel

Help | Apply |

Initialize
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[Khoi tao]: néu lya chon Initialize thi khi Controlled Voltage Source sé khdi tao
v6i cac gia tri ciia khéi tao cua dién ap, tré pha va tan sb
Source type

[Dang nguén]: Pé xuit hién dang cua nguén ta phai lya chon Initialize. Chon AC thi
ta ¢6 ngudn ap AC, Chon DC thi ta ¢6 ngudn ap DC.

AC —ngudn ap xoay chiéu.

DC — nguén ap mot chiéu.
Initial voltage

[Ap khdi tao]: bién d6 dién ap nguodn (A)
Initial phase

[Tré pha khoi tao]: Thong sd pha ban dau chi xuét hién khi dang ngudn 1a AC (d0)
Initial frequency

[Tan sb khoi tao]: Thong sb tan sé ban dau chi xuat hién khi dang ngudn 1a AC (Hz).
Measurements
Chon Voltage dé do dién ap ngudn. Dé hién thi dién ap can do ta c6 thé sir dung kh6éi Multimeter
két hop véi khéi Scope, trong muc Available Measurements lya chon dai lugng dong dién can do.

e Théng s6 lwa chon

None — khong do luong

Voltage — do dién ap ngd ra.
Vi du: Trén mé hinh Voltage control_source.mdl két ndi ngudn ap diéu khién véi tai RL (R=0.5Q;
L=0.005H). Ngudn dong duoc diéu khién bang tin hiéu Pulse Generator.

File Edit View Insert Tools Desktop ‘Window Help

P lempe e hEE B A S

LU . i
M —F T >
Fulse - : ; .
Senemtor Cument Measurement Scope 100 b o &
Initialized
Controlled Voltage
Source 1 ROF
FL
ok
1 200
= e o}
1 SRR s Sy, sy
1] 0.0z 0.04 0.06 n.og 01
Titne offset: 0

Dé hién thi dién ap va dong dién trén tai ta sir dung khéi do luong dién ap Voltage Measurement
va Current Measurement két hop voi khéi Scope.
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7.2.3.5 Controlled Current Source - Ngudn dong diéu khién.

Controlled Current Source Nguon dong diéu khién

Ky hiéu

» Chirc ning: tao nguén dong dién diéu khién dugc nho tin hiéu Simulink

- Khéi Controlled Current Source c6 thé tao dong dién diéu khién 12 AC hodc DC. Néu muén
khoi dong mé hinh, dau vao phai ndi véi tin hiéu khdi dong Sin hay DC tuong tng voi gia
tri ban dau.

> Hop thoai va thong so

—Contralled Curent Source [mask)

Corverts the Simulink input zignal into an equivalent curent zouce. The generated
curment is driven by the input signal of the block,

Yol can initialize your circuit with a specific AC or DC current. [F pou want ba start the
simulation in steady-state, the block input must be connected ta a signal starting az a
zinuzoidal or DC waveform corezponding to the initial values.

—Pararneters
¥ Initialize
Saurce lype |.-’-\E ﬂ
Initial amplitude [&]:
i
Initial phase [deg):
o
Initial frequency [Hz):
o

Measurements | Mare ll

0k LCancel | Help I Aoy |

Initialize

[Khoi tao]: néu lwa chon Initialize thi khdi Controlled Current Source s& khéi tao véi cac gia tri
ctia ban diu ciia dong dién, tré pha va tan s

Source type

[Dang ngudn]: Dé xuét hién dang cua ngudn ta phai lya chon Initialize. Chon AC thi ta c6 nguén
dong AC, Chon DC thi ta c6 ngudn dong DC.

AC — ngudn dong xoay chiéu.

DC — ngudn dong mét chiéu.

Initial current

[Dong khéi tao]: bién do dong dién ngudn (A)

Initial phase

[Tré pha khoi tao]: Thong sb tré pha khdi tao chi xudt hién khi dang ngudn 1a AC

Initial frequency
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[Tan s6 khoi tao]: Thong s6 tan s6 ban dau chi xuat hién khi dang ngudn 1a AC (Hz).
Measurements
Chon Current dé do dong dién ngudn. Dé hién thi dong dién can do ta co thé sir dung khdi
Multimeter két hop véi khoi Scope, trong muc Available Measurements lua chon dai luong dong
dién can do.
e Théng s6 lwa chon

None — khong do luong

Current — do dong dién ngo ra.
Vi du: Trén mé hinh Current_control_source.mdl két nbi ngudn dong diéu khién véi tai R
(R=10€2). Nguon dong duoc diéu khién bang tin hi¢u Simulink tir hai ngudn Sin tan s6 60Hz va
SHz

SB LRP hEE B A&

200 T T T T T ; T T T

1004 BH z - ] 1 i ] 1
Scope : : : : : N . .

.2DD 1 1 1 1 1 1 1 1
952 9525 953 9535 954 9545 5955 9555 986

2000 T T T T
D - .

Controlled Current
Source

10 Shms

=
H
w
5
1]
|||_ijwx_

-2000

1 ) 1 1 1 | 1 1 1
952 9525 953 9535 954 9545 955 G5RS 956

Time offzet: 0

Trén mo hinh Current _control source 1.mdl két ndi ngudn dong diéu khién véi tai R (R=10Q).
Ngudn dong duoc diéu khién bang tin hiéu Simulink tir hai ngudn Sin tan sé 50Hz va khéi Pulse

Generator

it ey B e L e e et

%I D@,@ ABE E A s

200

100

1004 S0H=
E @ I:l
+ (= |+
imes Scope

Source 0
10 Chms
Fulse
=l
Genemtor = 100
L

Controlled Cument

200 A i : |
] nos 01 01s nz 025

Time offzet; 995

Dé hién thi dién ap va dong dién trén tai ta sir dung khéi do luong dién ap Voltage Measurement va
Current Measurement két hop v6i khdi Scope.
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7.2.3.6 Three Phase Source - Nguon xoay chiéu 3 pha.

Three Phase Source

Ngudn xoay chiéu 3 pha

Ky hiéu

W

C

> Chire niing: tao ngudn dién ap xoay chiéu 3 pha co dién tro trong 14 R-L.

- Khéi Three-Phase Source tao ngudn dién ap xoay chiéu ba pha can bang véi dién tré trong

R-L. Ngudn dugc ndi hinh sao Y véi diém trung tinh, diém nay c6 thé ndi dat hodc khong.

Ta c6 thé cai dat gia tri dién tro trong R-L ctia ngudn bang cach nhap ty sé dién khang va

dién tré ngan mach X/R.

> Hop thoai va thong sb

m Block Parameters: Three-Phase 5 --i______

21|

— Three-Phaze Source [maszk]

Three-phaze waoltage source in zeries with BL branch.

—Parameters

Phase-to-phaze rms woltage []:

2563
Phaze angle of phaze & [degrees);

fn
Frequency [Hz|:

fe0

Intemal connection: I g

V¥ Specify impedance using shart-circuit level

J-phase short-circuit level at base voltage[VA

{10025
Baze waoltage [Wime ph-ph):

253
/R ratio:

7

Ok LCancel Help

Al

Phase-to-phase rms voltage
[Tri hi€u dung dién ap day (V)]
Phase angle of phase A

[Tré pha pha A (d9)]: Pién ap ba pha dugc tao theo tuan tu duong, Nhu vdy pha B va pha C
tré hon pha A lan luot 1a 120° va 240°.

Frequency

[Tan sb ngudn (Hz)]

Internal connection

[So do dau noi pha]: lya chon mdt trong cac kiéu dau ndi:
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Y - Péau sao va diém trung tinh dé ho
Yn - PAu sao v6i day trung tinh.
Yg - PAu sao v6i ddy trung tinh ndi dat .

Specify impedance using short-circuit level
[Lua chon gia tri dién trd trong st dung thong s6 ngfm mach]: khi lya chon thong s6 nay s€
xuat hién trén cira s cho phép nhap thong sd ngan mach

3-phase short-circuit level at base voltage
[Cong suat ngan mach (VA) khi dién 4p co ban]: ding dé tinh toan cudn cam L. Thong sb
nay chi xuat hién khi Specify impedance using short-circuit level duoc lua.
Cudn cam L(H) dugc tinh tir cong sudt ngan mach Psc (VA) va dién ap co ban Vbase (tri
hiéu dung dién ap day) va tan sd nguodn f(Hz) theo biéu thirc sau:

(Vbase }2 1
T Pse 2nf

L

Base voltage
[Tri hiéu dung dién ap day co ban (V)]: dugc dung dé xac dinh cong suit ngan mach Thong
s6 nay chi xuat hién khi Specify impedance using short-circuit level duoc Iya chon
X/R ratio
[Ty sb dién khang va dién tro]: ty sb dién khang va dién trd trong ciia ngudn X/R véi tin sb
ngudn dinh mirc. Thong s nay chi xuat hién khi Specify impedance using short-circuit
level duoc lua chon.
Dién tro trong cia ngudn R (£2) duoc xac dinh tir dién khang trong X (£2) bang biéu thirc
sau:
R - X _ 2nfL
(X/R) (X/R)

Source resistance
[Dién tro trong ctia ngudn (€2)] Thong sé nay chi xuét hién khi Specify impedance using

short-circuit level khong dugc lua chon.

Source inductance
[Cam khang trong ctia ngudn (H)] Thong s6 nay chi xuét hién khi Specify impedance using

short-circuit level khong dugc lya .

Lwuy: Dién tré hodc cam khang c6 thé dit bang 0, nhung khong cing bang 0.

Vi du: Trén mo hinh Three phase_voltage source.mdl két ndi ngudn ap ba pha véi tai RL 3 pha

khong cin bang.
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=

Eml
g8

4
w10

A A

|

R=10[Chm); L=12-3H)

Lep hEE BASFE

- o]

[}

ol i vy T

o R=10(Chm}; L=1e-2H)

Multirmetzr

Three-Phase Source Three-Phaze Ereaker ‘

Fi=1(Chm)

Scope

Time offset. O

0.05

01 015 0z

Dé hién thi dong dién trén tai ta sir dung khdi Multimeter két hop véi khdi Scope

7.2.3.7 Three Phase programmable Voltage Source - Nguon 4p xoay chiéu 3 pha lap

trinh.

Three Phase programmable Voltage Source

Ngudn ap xoay chiéu 3 pha lap trinh

Ky hiéu

M@; .

C |o

> Chic niing: Khéi Three-Phase Programmable Voltage Source duoc sir dung dé tao dién

ap 3 pha véi cac thong so thay doi theo thoi gian nhu bién do, tré pha, tan sd, va thanh phan

hai. Ngoai ra 2 thanh phan hai c6 thé cong vao thanh phan hai co ban theo nguyén Iy xép

chdng
> Hop thoai va thong sb

m Block Parameters: Three-Phase Programmable

—Three-Phase Programmable Yoltage Source [mask)

2]

Thiz block implements a three-phasze zero-impedance voltage source. The comman
nade [neutral] of the three sources is accessible via input 1 [M] of the black. Time
wanation for the amplitude, phasze and frequency of the fundamental can be
pre-programmed. |n addition, bwo harmonics can be suimposed on the fundamental.

Mate: For "Phazor simulation" | frequency varation and harmonic injection are not
allowed. Specify Order =1 and Seq=1.2 or 0 ta injzct additional fundamendal
components A4 and B in any sequence.

o

Pozitive-sequence: [ Amplitude(vims Ph-Ph) Phase(deg ] Freq [Hz] |

Jron o&a)

Time wariation of: |Amplilude

Type of variation I Step
Step magnitude [pu, Hz or deg.]:

Jos
ariation timing (5] : [ Statt End ]

izl
[+ Fundamental and/or Harmanic generation
A [ Oidern) Amplitude(pu) Phase[degrees] Seq(0. 1 or 2]]

llznz-250]
B: [ Qrderln] Amplitude(pu] Phase(degrees] Seqll. 1 or 2]]

Jzo15352]
Timing =] : [ Start End ]

Jinos 31

Ok I LCancel

Help

Apply
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Positive-sequence
[Tri hiéu dung dién ap day (V), tré pha (d9), tan s6 (Hz) ]
Time variation of
[Thay d6i theo thoi gian]: Nhitng thong sb c¢6 thé duoc Iya chon thay dbi theo thoi gian
e None — Khong c6 thong sé nao duoc Iya chon
e Amplitude — Bién d9.
e Phase - Tré pha.
e Frequency — tan sd.
Luu ¥: néu Type of variation duogc chon 13 table of amplitude-pairs, thi thong s chi chon trén pha
A.
Type of variation
[Céch thay d6i]: thong s6 duoc lwa chon cach thay dbi theo thoi gian.
e Step — dang budc.
e Ramp — dang tuyén tinh.
e Modulation — dang modun
e table of amplitude-pairs — tra bang
Step magnitude
[Bién do budc]: thong sb nay chi xuat hién khi Type of Variation dugc lya chon 1a Step. Su
thay d6i ctia dién ap, tré pha, tan s6 lan luot dugc tinh theo don vi twong d6i (p.u), (d6), (Hz)
Rate of change
[Tdc do thay d6i]: thong s6 nay chi xuat hién khi Type of Variation dugc lya chon 1a
Ramp. Su thay ddi cta dién ap, tré pha, tin s lan luot dugc tinh theo don vi tuong ddi (p.u), (d0),
(Hz).
Amplitude of the modulation
[Bién do modun]: théng s6 nay chi xudt hién khi Type of Variation dugc lya chon 13
Modulation. Sy thay ddi ctia dién ap, tré pha, tan s6 1an lugt dugc tinh theo don vi twong ddi (p.u),
(d9), (Hz).
Frequency of the modulation
[Tan s modun]: thong s nay chi xuat hién khi Type of Variation duoc Iya chon 13
Modulation
Variation timing(s)
[Thoi gian thay doi [bat ddu — két thuc](s) ]: cho phép lua chon thoi gian bat dau va két thic
thay d6i dudi dang vector.
Fundamental and/or Harmonic generation
[Cong thir tu thuan, thir ty nghich, thir tw khong hodc thanh phan hai]: Néu thong sb nay
dugc chon thi hai thanh phan hai c¢6 thé cong 1én dién ap co ban theo nguyén 1y xép chong.
A: [Order Amplitude Phase Seq]
[Béac hai[n], bién d¢, tr& pha, thir tu (0,1,2)]: Thong sd nay xuat hién khi Fundamental
and/or Harmonic generation dugc lya chon. Theo thi tuw bién do, tré pha va tha tw (1=tht tu
thuan, 2=thtr tu nghich, O=thi tu 0) cua thanh phﬁn hai co ban sé dugc thém vao tin hiéu chinh.
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Dién 4p biéu dién trong don vi twong ddi (p.u). Dién 4p ngd ra la tdng cac dién ap duoc chon trong
Positive-sequence. Chon 1 cho bac hai va 0 hay 2 cho thir ty dé tao dién ap khong can bang khong
c6 thanh phan hai.
B: [Order Amplitude Phase Seq]

[Béc hai[n], bién d9, tré pha, thir tw (0,1,2)]: twong ty phan trén.
Variation Timing(s)

[Thoi gian tac dong cua cc thanh phan hai (s) ]: Thong sé nay xuét hién khi Fundamental
and/or Harmonic generation dugc lya chon, cho phép lua chon thoi gian bat dau va thoi gian két
thuc.

Dién tro trong cia Ngudn ap xoay chiéu 3 pha lap trinh bing 0
Vi du: Trén mé hinh Three phase prog.mdl két ndi Ngudn ap xoay chiéu 3 pha lp trinh véi tai
3 pha thuan tré can bang. Trong khoang thoi gian tir 0.02 dén 0.06 ngudn duoc tao thém thanh phan
hai bac 3 thu tu thuan véi bién do 1a 0.5(p.u)

- g |:| ~
“Wolmge Measuremeant Scope
L
= A
Fia=10{Chmm)
A
G [p—— Rb=10(0hm)
Three-Fhase
Frograrmmable a = _ 4
Woltage Source _f\/f\/{\/_
Fo=10[Chm) : :
_ED L 1 1
_l_ 0 0.02 0.04 0.06 0.0g
- = |Time offset 0

Three-Phaze Programmable Yoltage Source [maszk] [link)

Thiz block implements a three-phaze zero-impedance voltage source. The common
node [neutral] of the three sources iz accessible via input 1 (M) of the block. Time
wariation for the amplitude, phase and frequency of the fundamental can be
pre-programmed. In addition, bwo harmonics can be surimposed on the fundamental.

Mate: For "'Phasor simulation” | frequency variation ahd harmonic injection are not
allowed. Specify Order =1 and Seq=1.2 ar 0 to inject additional fundamesndal
components & and B in any sequence.

Parameters

Positive-sequence: [ &mplitudelims Ph-Ph) Phase(deg.] Freq. Hz] ]
(B0 050] |

Tirne wariation of:| Mane v|

Fundamental and/or Harmonic generation:

A [ Orderln] Amplitude(pu) Phase(dearess] Seqll, 1 or 2]

[3a501]

B: [Ordern] Amplitudelpu) Phase(dearees) Seqll. 1 or 2] ]

[mooo |
Timing [] : [ Statt End ]

[[0.02 0.08) |

[ ak l ’ Cancel ” Help Apply

TS PHAN QUOC DUNG — TS LE MINH PHUGNG Page 108



THi NGHIEM TRUYEN PONG PIEN

7.2.4 Khéi thiét bi dién - Elements

il Library: powerlib/Eleme

:glm.fﬂ]\_“.g:

o o

Three-Phase
Series RLG Branch

Lines

P

Three-Fhase
Famallel FLS Branch

Farallel RLC Load

Three-Fhase
Harmonic Filter
o

A.,
Fe|e
ale

Y

Pi Section Line

==
E

Linear Tmnsformer

Samrable Transformer

Transformers

-y E——
o————F}—n

e — ——

Distibuted Pammeaters Line

ofa alo

alg —iic|a

Three-Fhase
Mutual Inductance
Z1-20

e—{lllF—-

Surge Amestar

Circuit Breakers

File Edit ‘Wiew Help
Elements
o o o
@ I o & ] < g o e o
; Series AL Load Three-Phase a —(_‘m’j— a als m
Series FLC Branch Saries LG Load
= a1 ]ﬁ ] L« o|o
Mutual Inductance Three-Phaze
o a L o e s @ Dhymarnic Load
@ ola D0l —ale
Farallel LS Branch Famllel FLC Load o
Three-Fhaze o B—rmm—]—g o

o
ﬁ?Neuna]

o (B

ala

o ¢ ;
[ T 8| 2o uBﬁTDn
alg cla o4

o|C

Three-Fhasea
Pl Secton Line

node 10
Connection
Port
alm oA

olE
¢ o o|c

Three-Phaze Breaker

Three-Fhase Fault

=
3ee
“§§i‘1

Multi-winding
Trnsformer

1+

A a
’ %é :
=) s N oE

o oo

a2
¥
A bz
s E o2
B s

¥

o I Ana I
Vs olBi+
=)

ofa+ A2+
3l& .|

B3+ |o
° nmgugszn

° oA+ as(a
o o(B+
o
o
o
o o
b3 (o 2%
ol (a digzag
Fhase-Shifting Trans fomer

Three-Fhaze
Transfomer
[Twwo Windings)

Three-Fhase
Transzfomer
[Three Windings)

o C|+§ |gcﬂ+ L]
ofct o2 |o
Three-Phasze Transformer
12 Teminals

Hinh 1.30: Thu vién cac thiét bi dién

7.2.4.1 Khéi Tiép dia — Ground: ndi thiét bj hay hé théng xudng dat
7.2.4.2 May bién ap tuyén tinh - Linear Transformer

IE:
Sle
E
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Khdi May bién ap tuyén tinh dugc mé hinh hoa tir 3 cudn day trén ciing moat 15i thép

L2 R2
Rl LL

o—AA— T :

g w3 ?

o

Q
Trong mo hinh nay dién tré cac cudn day la (R1 R2 R3) va cam khang cua chang la (L1 L2 L3), T
tinh cta 15i thép duge mo hinh hoa bang (Rm Lm) tuyén tinh
Chuyén ddi don vi twong doi
Dé dé tinh toan ta phai quy doi gi tri dién tro va dién khang vé don vi twong d6i: per unit (p.u.).
Nhitng gid tri nay dugc tinh toan dua trén co so cong suat dinh mirc Pn (VA), tin sé dinh muc fn
(Hz), va dién ap dinh mirc Vn (Vrms) cia cudn ddy tuong ing. Dbi véi timg cudn day:

R(Q

R(pu.) = R( )
base

L(H

Lipu.) = L; )
ase

Trong do
r_ ()
base — Pn
b

Lbase = T;;:e

D6i v6i mach tir hoa dién tré Rm va dién khang Lm, dé quy doi sang don vi tuong ddi ta dua trén

thong s6 dinh mure ctia cudn so cap.

Vidu
2
Thong s6 cta cudn so cap R1 =1.44 @and L1 = 0.1528 H; thi gia tri ciia ching trong hop thoai la:
R, = % ~ 0.002 p.u.
Ly=222 _ 008pu

Néu dong tir hoa 0.2% dong dinh murc thi ta phai tinh ra gia tri twong ddi 1a 1/0.002 = 500 p.u. cho
dién trd va cam khang mach tr hoa. Stir dung gia tri co ban ta suy ra gia tri thuc cua dién tré va cam
khéang mach tir héa Rm = 3.6e5=720.3*500 ohms and Lm =955 = 1.91*500 (H)

M6 hinh héa may bién ap Iy twéng
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Dé tao may bién ap Iy tuong ta phai cho dién tré va dién khang cudn dy bang 0. Va dién trd, cam
khang mach tir hoa bang v6 cung 16n
Hop thoai va thong s6

E! Block Parameters: Linear Transformer

Linear Tranzformer [magk]

Implementz a three windings lingar transformer.

Click the Apply or the OF. button after a change ta the Units popup to confirm the
converzion of parameters.

Parameters

dnitz| pu w

Mominal power and frequency [Prfva) in[Hz]]:
[ 280e6 60

YWinding 1 parameters [ me) B [pu) L1 [pu]:
[ 735e3 0.002 0.08]

Wwinding 2 parameters W2 rmsz] B2(pu) L2[pu]:
[ A5ed 0.002 0.02]

Three windings transformer

Winding 3 parameters W3 msz] B3(pu) L3[pu]:
[ A5e3 0,002 0.08]

M agretization resiztance and reactance [Rmlpu] Lon(pu)):
[ B00500]

Measurements| Mone A

Ok l [ Cancel ] [ Help Apply

Hinh 1.31: Khoi may bién ap tuyén tinh

Units — xac dinh dang don vi tinh toéan : SI va pu

Nominal power and frequency — cong suét va tan s6 dinh mirc Pn (VA), fn(Hz)

Winding 1 parameters — thong s6 cudn so cép: tri hiéu dung dién ap V(V), dién trd, cam khang
Winding 2 parameters - thong s6 cudn thir cép: tri hiéu dung dién ap V(V), dién trg, cam khang
Three windings transformer — may bién ap ba cudn déy: ta c6 thé lua chon hai hodc ba cudn day
Winding 3 parameters — khi lwa chon 3 cudn day thong s6 cudn th ba: tri hiéu dung dién ap
V(V), dién tro, cam khang

Magnetization resistance and reactance — di¢n tré va cam khang mach tur héa, dugc moé phong
nhu ton hao trong 161 thép. Khi lya chon p.u. ta dya vao cong suit dinh mirc cua cudn so cép, vidu
dé xac dinh 0.2% ton hao thanh phan tic dung va phan khang cta dién ap dinh mirc thi

Rm =500 p.u. va Lm = 500 p.u. Rm phai dugc xac dinh khi di¢n khang cudn so c€'1p 16n hon nhiéu
so voi 0

Measurements — do luong: co thé do dién ap hodc dong dién cia cudn day va mach tir hoa hodc ca
hai bang khdi Multimeter
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7.2.4.3 May bién 4p ba pha hai cuén dy - Three-Phase Transformer (Two Windings)

Ky hiéu

A a
naééhu
CY v €

Khéi may bién ap ba pha hai cudn déy st dung ba may bién ap mot pha.

T6 dau day cia cac cudn day:

Y - sao

Y — sao ndi trung tinh.

Grounded Y — sao ndi dat

Delta (D1), delta lagging Y by 30 degrees — tam giac chdm véi sao 30 do
Delta (D11), delta leading Y by 30 degrees — tam giac nhanh véi sao 30 do

Hop thoai va thong s6
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=1 Block Parameters: Three-Phase Transformer {Two Windings) @

Three-Phaze Tranzfarmer [Two YWindingz] [mazk] [link]

This block implements a three-phaze tranzformer by uzing three zingle-phaze
tranzformers. Set the winding connection to ' when pou want to access the neutral
point of the Wye.

Click the Apply ar the OF button after a change to the Units popup to confirm the
conwersion of parameters.

Parameters

Unitz| pu w
Marninal power and frequency [ Prlva) | inHz) ]

[250=6 . 60 ]

Winding 1 [ABC) connection: | Y w
Winding parameters [ %1 Ph-Ph¥ms] . Fl[pu) . L1[pu] ]

[¥35e3,0.002,008]

Winding 2 [abc) connection . | w

Winding parameters [ W2 Ph-Phlvmz] . R2(pu) . L2[pu] ]
[35e3.0002.003]

Saturable care

Magnetization resistance B [pu)
500

Sirulate bwsteresis
Husteresiz Data Mat file
‘hysteresiz’
{Specily il flures,
[ philids , philE . philC ] [pu):
[08.-08.07]

Measurements| Mane hd

[[] Break Algebraic loop in discrete saturation madel

| ok [ cencel || Heb |[  appk |

Hinh 1.32Khdi may bién ap ba pha 2 cudn diy

Units - don vi tinh toan: SI hay p.u
Nominal power and frequency — cong suit va dién tan s dinh mirc
Winding 1 (ABC) connection —t6 dau day cudn so cap
Winding parameters — thong s6 cudn day so cip: dién ap day dinh murc, dién trd va cam khang
Winding 2 (abc) connection -t6 diu day cudn thir cip
Winding parameters -thong s6 cudn day th cap: dién ap dy dinh mirc, dién tré va cam khang
Saturable core: mach tir bdo hoa, néu chon ta ¢ may bién ap bao hoa.
Magnetization resistance Rm — dién tré mach tir hoa
Magnetization reactance Lm — cam khang mach tir hoa
Céc thong s6 Magnetization reactance Lm khong hién 1én néu Saturable core duoc lya chon
Measurements: do dong dién, dién ap, dong dién tir hoa bang khdi Multimeter
Néu cudn so cép dau Winding 1 ABC connection Y, Yn, or Yg, thi cac dai luong dugc do
la.

Measurement Label
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Dién ap cuénso cdp  Uan wl:, Ubn wl:, Uen wi:
or
Uag wl:, Ubg wl:, Ucg wl:

Dong dién cudn so cap |lan wl:, Ibn wl:, Icn wl:
or

lag wl:, Ibg wl:, Icg wl:
Tu thong Flux A: Flux B:, Flux C:
Dong dién tir hoa Imag A:, Imag B:, Imag C:
Dong dién kich tu lexc A:, Iexc B:, Iexc C:
Néu cuén so cip ddu Winding 1 ABC connection Delta (D11), Delta (D1)
Measurement Label
Dién ap cuén so cap | Uab wl:, Ubc wl:, Uca wl:
Dong dién cudn so cap |lab wl:, Ibc wl:, Ica wl:
Tur thong Flux_A:, Flux B:, Flux C:
Dong dién tir hoa Imag A:, Imag B:, Imag C:
Dong dién kich tur lexc_A:, Iexc B:, Iexc C:

Hoan toan twong tu cho cudn thir cip ta chi viéc thay s6 1 thanh s6 2

7.2.4.4 Tai cong suit 3 pha RLC song song (Three-Phase Parallel RLC Load)
Ky hiéu
T 5 o

i

Tai cong suat ba pha ¢ dién trd khong d6i. Cong suét tac dung va phan khang ty 1& v6i binh
phuong cua dién.

Hop thoai va thong sé
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E: Block Parameters: Three-Phase Parallel RLC Load
Three-Phaze Parallel RLC Load [mazk]

Implements a three-phase parallel RLC load.

FParameters

Eu:unfiguratiu:unl ' [grounded] vl

MNominal phase-to-phaze voltage Y Vi)

11000 |
Maminal frequency fn [Hz):

60 |
Active power P [w:

1083 |
|nductive reactive Power GL [positive war):

100 |
Capacitive reactive power Lo [negative var):

1100 |
Meaaurementsl Moke Vl

| ok || cencel ][ Heb Apply

Hinh 1.33 Khoi mdy tii cong suit 3 pha ndi song song
So db dau ndi
Y(grounded) Neutral is grounded — ddu sao véi trung tinh 1a dat

Y(floating) ~ Neutral is not accessible. — d4u sao trung tinh khong ndi dat

Y(neutral)  Neutral is made accessible through a fourth connector. — d4u sao ¢o trung tinh
nbi qua day thou tu

Delta Three phases connected in delta — ddu tam giac

Nominal phase-to-phase voltage Vn — tri hi¢u dung dién ap day dinh muc
Nominal frequency fn — tan s dinh mirc(Hz).
Active power P — cong suat tic dung dinh(W).
Inductive reactive power QL — cong suit phan khang mang tinh cam (var)
Capacitive reactive power QC- cong suat phan khang mang tinh dung (var)
Measurements: do luong dong dién, dién ap qua tai bang khdi Multimeter
Measurement Label
Dbién ap tai Y (grounded): Uag, Ubg, Ucg Uag:, Ubg: , Ucg:
Y(floating): Uan, Ubn, Ucn | Uan:, Ubn:, Ucn:

Y (neutral): Uan, Ubn, Ucn  Uan:, Ubn: , Ucn:
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Delta: Uab, Ubc, Uca Uab: , Ubc: , Uca:
Dong dién tai | Y(grounded): Ia, Ib, Ic lag: , Ibg: , Icg:

Y (floating): Ia, Ib, Ic Ian: , Ibn: , Icn:

Y (neutral): Ia, Ib, Ic Ian: , Ibn: , Icn:

Delta: Iab, Ibc, Ica Iab: , Ibc: , Ica:

7.2.4.5 Tai cong suét 3 pha RLC ndi tiép Three-Phase Series RLC Load
Ky hiéu

&

=

Tai cong suét ba pha c6 dién tro khong doi. Cong suat tic dung va phan khang ty 1& voi binh
phuong cua dién.
Hop thoai va thong sé

=] Block Parameters: Three-Phase Series RLC Load
Three-Phaze Series RLC Load [mask]

Implements a three-phaze senes BLC load.

()

Parameters

Configurati0n| ' [grounded] vl

Mominal phaze-to-phase voltage Yn [Yims]

[1000 |
Mominal frequency fn [Hz):

160 |
Active power P [W]:

[10e3 |
Inductive reactive power QL [positive war):

[100 |
Capacitive reactive power 0o [megative war):

[100 |

Measurements| Mane v|

I QK H Cancel ” Help l Apoply

Hinh 1.34Khoi may tdi cong suat 3 pha noi no6i tiép

So do dau noi

Y(grounded) Neutral is grounded — ddu sao véi trung tinh 1a dat
Y(floating)  Neutral is not accessible. — d4u sao trung tinh khong nbi dt

Y(neutral)  Neutral is made accessible through a fourth connector. — ddu sao c6 trung tinh
nbi qua day thou tu
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Delta Three phases connected in delta — ddu tam giac

Nominal phase-to-phase voltage Vn — tri hi¢u dung dién ap day dinh muc
Nominal frequency fn — tan s6 dinh mirc(Hz).

Active power P — cong suat tac dung dinh(W).

Inductive reactive power QL — cong suit phan khang mang tinh cam (var)
Capacitive reactive power QC- cong suat phan khang mang tinh dung (var)
Measurements: do luong dong dién, dién ap qua tai bang khdi Multimeter

Measurement Label
Branch voltages ' Y(grounded): Uag, Ubg, Ucg Uag:, Ubg: , Ucg:
Y (floating): Uan, Ubn, Ucn | Uan:, Ubn: , Ucn:

Y(neutral): Uan, Ubn, Ucn | Uan:, Ubn:, Ucn:

Delta: Uab, Ubc, Uca Uab: , Ubc: , Uca:
Branch currents | Y(grounded): Ia, Ib, Ic lag: , Ibg: , Icg:

Y (floating): Ia, Ib, Ic Ian: , Ibn:, Icn:

Y (neutral): Ia, Ib, Ic Ian: , Ibn: , Icn:

Delta: Iab, Ibc, Ica Iab: , Ibc: , Ica:

7.2.4.6 Tai3 pha RLC song song Three-Phase Parallel RLC Branch
Ky hiéu

oA, Ao
o|C Cla

La tai RLC ba pha can béng, mdi pha ¢ dién tré, cuon khang va tu dién duoc két ndi song song.

Dé loai trir cac phan tir thi nhap cac gia tri sau cho ching, tvong tmg R, L 12 (inf), con C 14 (0).C6
thé nhap gia tri am cho dién trd, cdm khang va di¢n dung
Hop thoai va thong s6
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' lock Parameters: Three-Phase Parallel RLC Branch
Three-Phaze Parallel RLC Branch [mask)]

Implementz a three-phaze parallel BLC branch.
Llze the 'Branch type' parameter to add or remove elements from the branch.

Parameters

Branch typel RLC Vl
Resistance B [Ohmz):

[ |
|nductance L [(H]:

[1e-3 |
Capacitance C [F):

[1e-6 |

Measurement$| Maone Vl

I ak l [ Cancel ] [ Help Apply

Hinh 1.35 Kho6i may tai RLC ndi song song

Dang tai: R, L,C

Resistance R — dién tré (£2).

Inductance L — cam khang (H).

Capacitance C — dién dung (F).

Measurements:do luong dong dién, dién ap qua tai bang khéi Multimeter

Measurement Label
bién &p tai pha A, B, and C Ua:, Ub:, Uc:

Dong dién tai pha A, B, and C |Ia: , Ib: , Ic:

7.2.4.7 Tai 3 pha RLC ndi tiép Three-Phase Series RLC Branch
Ky hiéu

La tai RLC ba pha cén bang, mdi pha c6 dién trd , cudn khang va tu dién duoc két ndi ndi tiép. Dé
loai trir cac phan tir thi nhap cac gia tri sau cho chiing, tuong ing R, L 14 (inf), con C 14 (0).

Co thé nhép gia tri &m cho dién tro, cam khang va dién dung

Hop thoai va thong s6
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5] Block Parameters: Three-Phase Series RLC Branch

Three-Phaze Senes BLC Branch [mazk]

Implementz a three-phase zenes RLC branch.
|lze the 'Branch type' parameter to add or remove elements from the branch.

Farameters

Branch t_l,lpel ALC A |

Reszigtance B [Ohmz]:

[ |
Inductance L [H]:

[1e-3 |
Capacitance C [F):

-6 |

Measurementsl Mone w |

| ok [ caca ][ Hep Apply

Hinh 1.36Khdi may tai RLC ndi noi tiép

Dang tai: R, L,C

Resistance R — dién trd (£2).

Inductance L — cam khang (H).

Capacitance C — dién dung (F).

Measurements:do luong dong dién, dién ap qua tai bang kh6i Multimeter

Measurement Label
bién ap tai pha A, B, and C Ua:, Ub:, Uc:

Dong dién tai pha A, B, and C |1a:, Ib: , Ic:
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7.2.5. Khéi may dién - Machines

=5

File Edit View Help

Synchronous Machines DC Machines Prime Movers and Regulators

me ™ » T Tl mx
»P P wred wraf wief  dw 52
a o oo
Pm
o 35M o o g N m* | A [°] Ao wd Pref Pref TS
*E- *E = i e
o o -] o R Qi —F=a g W gate
Simplified Synchronous Simplified Synchronous Permanent Magnet ) Fed gt
Machine pu Units Machine 21 Units Synchronous Machine OC Machine wstah dw d_theta Pm
Esitation Hydraulic Turbine Stearn Turbine
Systemn and Giowernar and Govermar
m o o
»Fm »Pm »Pm »T >
4 o o 4 o
L
E n o A =2 o
St =" St B i syt =" e In vstb dw  stab
. f i i Multi-Band
Synchronous Machine Synchronous Machine Synchronous Machine Generie N
pu Fundamental pu Standard 5l Fundamental Diserete Fower System Stabilizer Power Systern Stabilizer
OC Machine
Asynchronous Machines Motors
> m - m 7Tm—
. o
= A 2o oA i o a Machines
split Meazurement
o B o o B Ll phase a Diermnu:
oG ¢ LIS ¢ e ° @
o
Asynehronous Machine Asynehronous Machine Single Fhass a YYou can use the Bus Selector block
pu Units 51 Units Azynchronous Machine of Simulink to demux machine and motor

Switched Reluctance

memsurerants (from autputm
Motor

Hinh 1.37Thu vién may dién

7.2.5.1 Pong co khong dong bd - Asynchronous Machine

Ky hiéu: dong co 16 to day quén va ro to 1ong séc

Tm m s »Tm
o A 3o oA
m =
o B o of
o c o o

Khoi dong co khong déng b6 ¢6 thé van hanh & hai ché do, phu thudc vao diu ctia m6 men co Tm :
o Néu Tm mang ddu duong dong co dché do dong co.
o Néu Tm mang ddu am dong co ¢ ché 46 may phat.

TS PHAN QUOC DUNG — TS LE MINH PHUGONG Page 120



THi NGHIEM TRUYEN PONG PIEN

E Block Parameters: Asynchronous Machine pu Units

Aewnchronous Machine [mask] (link]

Implements a three-phaze asynchronous machine [wound rotar or zquirrel cage)
modeled in a zelectable dg reference frame [rotor, stator, or synchronous]. Stator and
ratar winding: are connected

in wye to an inkernal neutral point. v'ou can specify initial »alues for stator and rokor
currents or for the stator cument anly.

Farameters
Preset model: | Mo -
Mechanical input:| Torque Tm w
----------------- Show detailed parareters ----------------
Rator bwpe: | wound -
Reference frame: | Rotor -

Mominal power, waltage (line-line]. and frequency [ Prlvalyvnlvmz)inHz)
[3730 460 50]

Statar resizgtance and inductance [ Rz Lls ] (pul

[0.071965 0.03597]

Raotar resistance and inductance [ B .Li ] [pul:

[0.07905 0.0357]

Mutual inductance L [pul:

1.354

Inertia conztant, frickion Factor and pairz of polez [ H(g] Flpu] p(] I:
[0.09526 0.05479 2]

Initial conditions

[1.0 000 000]
:

Simulate saturation:
Saturation Parameters [i1,02,.. [pou] w142, [p.u]]
25.1.0979.1.4799,2 2457,3. 2686 4. 5763 6.4763 ; 0.50.7091.1.1.1.2.1.31.41.5]

[ Ok ] [ Cancel ] [ Help ] [ Apply

Hinh 1.38 Khéi dong co khong dong bd

Preset model: thong sb dong co da duogc cai dit trude nhu cong suat dinh mic (HP), dién ap
day(V), Tan sb dinh mirc(Hz), toc do dinh mirc(vong/phut)
Mechanical input — ngo vao co khi
Cho phép lua chon nhiing dang ngd vao khéac nhau
Chon Torque Tm dé chi dinh m6 men 1a dau vao, toc do cua dong co dugce xac dinh béng
mé men quan tinh J va hiéu s gitta m6 men tai va mé men do dong co sinh ra. Dau quy ddi:
néu téc d6 mang dau duong, mdé men dwong thé hién dong co & ché d6 dong co, mé men 4m
thé hién ché d6 may phat.
Luya chon Speed w dé xac dinh ngd vao 1a tbe do ( rad/s). Toc do dong co duoc cai thién va
mo men quan tinh c6 thé bo qua.
Show detailed parameters — néu chon cira so s& hién ra thong s6 chi tiét cua dong co.
Rotor type — dang ro to
Reference frame: xic dinh ciu triic bién d6i dién ap ngd vao sang ciu triic dq va dong dién ngd ra
(dq) sang dang (abc)
e Rotor (Park transformation)
« Stationary (Clarke or @ Btransformation)
e Synchronous
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Nominal power, L-L volt, and freq — cong suat dinh mirc Pn(VA), tri hiéu dung dién ap day — day
Vn (V), tan sé dinh mirc fn(Hz)
Stator- di¢n tr¢ va cam khang cudn stator
Rotor - dién tré va cam khang cudn r6 to
Mutual inductance — cam khang mach tir
Inertia, friction factor, and pairs of poles : mo men quan tinh J (kg.m”), hé s6 ma sat F (N.m.s),
s6 doi cuc p. Mo men ma sat (Tf=F.w).
Initial conditions — trang thai ban dau : do truot gbc 1&ch dién, dong stator, goc pha

[slip, th, i, 1bs, 1cs, phasess, phaseys, phasecs]

Dbi v6i 16 to day quin

[slip, th, i, 1bs, ics, phase,s, phaseys, phasecs, lar, lbr, ler, phase,:, phasey:, phase]

7.2.5.2 Pong DC Machine

Implement a separately excited DC machine
Library

Machines

Description

Hop thoai dong co DC

[=]Block Parameters: DC Machine 21l

— OC machine [mazk)

Thiz block implements a zeparately excited DC machine. docess iz provided to the
field connections so that the machine can be uzed az 3 shunt-connected or 5
zefies-connected DC machine.

— Parameters

Prezet model I Mo :I

| — Show detailed parameters -

Armature resistance and inductance [Fa [ohms] La [H] ]
j[o5 001

Field resiztance and inductance [RF [ohms] LF [H] ]
1240 120]

Field-armature mutual inductance Laf [H]

1.8

Tatal inertia J (ka.m”2)

jnos

Wizcous friction coefficient Bm [M.m.z]

joo2

Coulomb friction torque TF[H.m)

jo

Initial speed [rad/s) :

jo

Ok LCancel Help Apply
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8.2.6 . KHOI PO LUONG (Measurements Library)

Gument Measuremeant

Multirmeter

: il e

labc
oltage Measurement ale ala
b|o

a o|c G |a
Z
o Three-Phasze

Inpedance Measurement oI Measurameant

Extras

Continuous Measurements

Dizcrete Measurements

Fhasor Measurerments

Hinh 1.39Thwr vién khoi do lwong

7.2.6.1 Current Measurement — thiét bi do dong dién.
Current Measurement Thiét bi do dong dién

Ky hiéu
oL
> Chite ning: dung dé do dong dién tirc thoi trong mot thiét bi hodc day dan. Ngd ra cua nd la
tin hiéu Simulink vi vay c6 thé str dung cho bt cir khéi Simulink nao.

> Hop thoai va thong so

=] Block Parameters: Current Measurement i |

—Current Meazurement [mazsk] [link]

|deal curent meazurement.

—Parameters

Output zignal :

(] Cancel Help Apply
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Output signal
[Tin hi€u ngo ra]: dang cua tin hiéu ngd ra chi duogc lua chon khi Powergui dit ¢ ché do tinh
toan dong xoay chiéu (Phasor simulation). Khi d6 dang cta ngd ra bao gdm:
e Complex — sé tong hop
e Magnitude — bién do
e Real-Imag - vector tir hai thanh phan: sb thuc va s 4o
e Magnitude-Angle — vector tir hai thanh phan bién d6 va goc.

Set to Complex to output the measured current as a complex value. The output is a complex
signal.
Set to Real-Imag to output the real and imaginary parts of the measured current. The output
is a vector of two elements.
Set to Magnitude-Angle to output the magnitude and angle of the measured current. The
output is a vector of two elements.
Set to Magnitude to output the magnitude of the measured current. The output is a scalar
value.
Vi du: Trén mé hinh Current measurements.mdl biéu dién cach sir dung khéi Current
Measurement dé do dong dién trong hai nhanh khac nhau. Hai khdi Scopes cho két qua gidn nhau.

1 0hm i1

N

- ]
1 uF i2 Sum i1+i2+i3
¢ Scope
niode A0
q

e B
o
\_\? 10 mH i2
node S0
vnnde 50

7.2.6.2 Voltage Measurement — thiét bi do dién ap.

+ + +

Voltage Measurement Thiét bi do dong dién

Ky hiéu

=]
|:|

> Chire ning: dung dé do dién ap tirc thoi giira hai diém, hai niit ctia so d6 . Ngé ra ctia no 1a
tin hiéu Simulink, vi vay c6 thé sir dung cho bét ctr khéi Simulink nao.
> Hop thoai va thong sb
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[1Block Parameters: Yoltage Measurement x|

—*oltage Meazurement [mazk] [link]

|deal voltage meazurement.

—Parameters

Cutput zignal ; e-figle

QF. LCancel Help Apply

Output signal
[Tin hi€u ngd ra]: dang cua tin hi¢u ngo ra chi dugc Iya chon khi Powergui dat o ché @6 tinh

toan dong xoay chiéu (Phasor simulation). Khi d6 dang ctia ngd ra bao gdm:

e Complex — sé tong hop

e Magnitude — bién do

e Real-Imag - vector tir hai thanh phan: s6 thuc va s6 4o

e Magnitude-Angle — vector tir hai thanh phan bién do va goc.
Vi du: Trén mo hinh Voltage measurement.mdl biéu dién cach st dung khdi Voltage Measurement

dé do dién ap trén tai.

R4 10 Ohms

d 5 0Ohms
+ vnnde o & uF %}
120w

q

5 Ohms
5 uF1

_TI_ vnode il Q
% node 10 =|_|_:|

8.2.6.1 Impedance Measurement — Thiét bj do dién tré

Impedance Measurement Thiét bi do dién tré

Ky hiéu

Chirc ning: dung d¢ do tong tré gitta hai nut trong mach dién phu thude vao tan so. Bao
gom mot ngudn dong Iz ndi gitra dau vao va dau tha hai véi khoi Impedance Measurement va dién
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ap do duoc Vz giita hai dau ciia ngudn dong. Tong trd dugc xac dinh bang ham truyén H(s) tir dong
dién va dién ap.
V. (s)

7= 1%

Téng trd (bién d6 va goc) 1a ham sd cia tan sd duoc hién thi bang khdi Powergui khi sir dung chirc
nang Impedance vs Frequency Measurement.

> Hop thoai va thong sb

L] Block Parameters: Impedance Measurement @

Impedance Meazurement [mazk)
keazure the impedance between bwo nodes of a circuit az a function of the
frequency. Use the Powergui block to digplay the impedance calculation.

FParameters

kultiplication factor
1

(] l [ Cancel ] [ Help Apply

Multiplication factor

[Hé s6 ty 18]: Khi sir dung Impedance Measurement cho mach 3 pha, c6 thé st dung Multiplication
factor thong so dé thay doi ty 1¢ cho tong trd can do. Vi duy, khi do tong trd thir ty thuan giita hai
pha ta phai dit gia tri 14 0.5. Két qua s& dung cho téng tré mot pha. Twong tu dé do tong tré thu tu
khong ctia mach 3 pha ta c6 thé ndi Impedance Measurement giita dt hodc diém trung tinh va 3
pha ciing nhau. Trong trudng hop nay ta phai nhan véi 3 dé c6 két qua dung.

Han ché:

Chi ¢6 cac khoi phi tuyén nhu Breaker, Three-Phase Breaker, Three-Phase Fault, Ideal Switch, and
Distributed Parameter Line c6 thé sir dung Impedance measurement, con cac khdi phi tuyén khac
nhu may dién, hay céc linh kién dién tir cong suat khong thé do bang Impedance measurement.

Khi két ndi Impedance Measurement ndi tiép voi dién khang va ngudn dong hay phan tir phi tuyén
can phai thém mot dién tré 16n déu song song voi khéi do — gia tri cua dién tré phai lya chon sao
cho so d6 khong bi anh hudng, do Impedance Measurement dugc coi 1 ngudn dong.

Example
See the Powergui block reference page for an example using the Impedance Measurement block.

Vi du: Trén mé hinh Impedance Measurement.mdl biéu dién so do két noi Impedance
Measurement véi mach dao dong va cach do dién tré ctia mach do.
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- 5
Caontinuou
i 2

powergui

Seres RLC Branch % Seres RLC Branchi
1

Impadarce Measuremeant

Ampe
Lol s

~ Simulation type
() Phasor simulation
) Discretize electrical model )
(%) Cartinuous

D Show messages during analysis

Mnalysis tools:

Steady-State Voltages and Currents

Initial States Setting

Load Flovw and Machine Initislization

Uz LTI Wiewer

FFT Ahalysiz

Generate Repoart

Hysteresis Design Tool

l Impedance vs Freguency Measurement

Compute RLC Line Parameters

|
|
|
|
|
|
|
]
]

Close
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J Powergui Impedance Measurements. model: Impedance_Measurement EEIE|
File Edit BUEES Insert Tools Desktop  Window  Help L

Impedance Measurement:
00 Impedance_Measuremertlmpecdits
W
£ G600
i w
8 400 £ L
=
§ — Axis
E— 200 1 Range (Hz): [0:2:100000]
{:} Logarithmic Impedance
10° 10° | (3 Linesr mpedance
Frequenc z
i ¥ Hz) @ Logarithimic Fregquency
Phase {:} Linear Freguency
100
[] Grid
= 80f -
=] [] save data when updated
8
w0 q
&
=
o st i
l Update I
-100

u}
10 10
Frequency (Hz)

8.2.6.2 Multimeter — Pong ho van ning.

Multimeter Pong hod van ning

Ky hiéu

Chirc ning: dung dé do dién 4p, dong dién trong cac khdi ciia SimPowerSystems, khi trong
hop thoai cua chung dugc lya chon tham s6 Measurements — do luong. Trong bang biéu thi nhiing

khéi SimPowerSystems co thé sir dung chirc ning ciia Multimeter .

Tén cac khoi Tén cic khoi
AC Current Source PI Section Line
AC Voltage Source Saturable Transformer
Breaker Series RLC Branch

Controlled Current Source Series RLC Load
Controlled Voltage Source Surge Arrester

DC Voltage Source Three-Level Bridge
Distributed Parameter Line Three-Phase Harmonic Filter

Linear Transformer Three-Phase Load (Series and Parallel)
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Multi-Winding Transformer Three-Phase Branch (Series and Parallel)
Mutual Inductance Three-Phase Transformer (Two and Three Windings)
Parallel RLC Branch Universal Bridge
Parallel RLC Load Zigzag Phase-Shifting Transformer

Khi do dong dién bang khdi Current Measurement, diu duong (+) xuat hién ¢ dau cua khoi
(dong dién di tir cue (+) dén cuc (—). Tuong tu khi do dién ap bang khbi Voltage Measurement, dién
ap dugc do gitra cuc (+) dén cuc (-). Tuy nhién dién ap, dong dién trong cac khdi cua
SimPowerSystems khi do bang Multimeter khong xac dinh duoc chiéu.

Khac véi Simulink tin hiéu va cac cuc vao, cuc ra cta cac khdi trong SimPowerSystems
khong c6 hudng. Cuc tinh cua dién ap va dong dién khong xac dinh theo chiéu duong diy ma theo
dinh huéng cua khéi. Bé xac dinh duoc hudng cia khdi, ta nhap chudt vao khéi d6 va nhap 1énh sau
vao cira s6 Matlab:

get param(gcb,'Orientation’)

Bang dudi day biéu thi cuc tinh cta dién ap va dong dién cua tai RLC (RLC branches or loads),
thiét bj chdng sét (surge arresters) va may cat (breakers) duoc do bang khéi Multimeter.

Huéng ciia khoi | Positive Current Direction Measured Voltage

right left --> right Vleft - Vright
left right --> left Vright - Vleft

down top --> bottom Vtop - Vbottom
up bottom --> top Vbottom - Vtop

Hudng mic dinh cta cac khoi 13 right cho cac khdi nam ngang va down cho cac khéi thang dimg.
Dbi voi cac may bién ap 1 pha cudn day nbi tir trai sang phai thi chiéu dién ap cudn day tir trén
xudng dudi ma khong phu thudc vao hudng ctia khdi may bién ap. Dong dién trong cudn day bat
dau tir cuc phia trén.
Dbi voi may bién ap 3 pha, cuc tinh dién 4p va chiéu dong dién duoc biéu thi bang nhin cua tin
hiéu trong khdi Multimeter. Vi du Uan_w2 = dién ap pha A véi trung tinh khi ddu Y ciia cudn 2,
Iab w1 = dong tir A dén B trong cudn 1 ddu tam giac.

» Hop thoai va dai lwgng
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J Multimeter_measurement/Multimeter - @]|
Help w
Available Measurements oelected Measurements
Th: Series BLC Eranch - T=swl: Tniwversal Bridge y

TUswl: Thiwversal Bridge Iswl: Thiversal EBridge
UswZ: TThiwversal Bridge Uh: Series RBLC Branch

T=swzd: Tniwversal Eridge
T=swd: Thiwversal Eridge
Tab: Uniwversal Bridge
Tde: Uniwversal Bridge
Ib: Series BLC Branch
I=swl: Tniwversal Eridge
IswZ: Thiwversal Bridge
I=w3: TUniwersal Bridge
Iswd: Tniwversal Eridge P

. Ihk: Series ELC Branch

Diavven

Remove

+ -

() Plot zelected measurements

Available Measurements

[Nhitng dai lwongceé thé do]: trong bang hién thi dién ap, dong dién cia cac khéi trong so
d6 can do, khi trong cac khéi d6 co ghi chirc ning Measurements. Str dung nat >> dé hién thi thém
cac dai luong. bé cap nhét ta s dung nut nhan Update.

Selected Measurements

[Nhiing dai lugngdugc lua chon dé do]: trong bang hién thi dién ap dong dién dugc dua ra
ngo ra cla khdi do Multimeter. Dé diéu khién tht tu, thém bdt cac tin hiéu o thé st dung cac nit
nhin Up, Down, Remove. Dé dao chiéu tin hiéu ta c6 thé sir dung nut (+/-) .

Plot selected measurements

[Ve dd thi cac dai luwong lya chon |: néu lua chon chiic nang nay, cac dai luong can do sé

duoc hién thi bing MATLAB figure khi qua trinh mo phong két thuc.

Output type
[Tin hi€u ngo ra]: dang cua tin hiéu ngd ra chi duoc lya chon khi Powergui dit o ché @6 tinh
toan dong xoay chiéu (Phasor simulation). Khi d6 dang cta ngd ra bao gdm:
e Complex — sb tong hop
e Magnitude — bién 4o
e Real-Imag - vector tir hai thanh phan: s6 thyc va sé a0

e Magnitude-Angle — vector tir hai thanh phan bién d6 va goc.
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Vi du: Trén mé hinh Multimeter measurement.mdl biéu dién so d6 bo chinh luu cau 1 pha khong
diéu khién va cach sir dung khdi Multimeter Measurement dé do dién ap, dong dién trén linh kién
diode va trén tai.

o HE0)

e - — SN
@ LRL AEE BA S 7
powergui 100 REM
o e e T
; Ll | e Ll NN TN TN
@ A Volmge Sounce Saries LS anc;—‘ lsw]
ale . 100 . T :
T [ o] RETRTT T (e iy P i T—
Universal Bridge 0
- 100 Uload
o EE:D AVATAYAVAVAAVA
Multirneter = ! -100 ; : :
Scope 100 lload
o BRI e e e T =TT
IJEI 0 :32 I:I.;Jd 0.06 n.o8
Time offset:. 0O

8.2.6.3 Three-Phase V-1 Measurement — Thiét bi do dién 4p, dong dién 3 pha

Three-Phase V-I Measurement Thiét bi do dién ap, dong dién 3 pha
Ky hiéu
ale b [
labe [
o|B 3o
blo
o|C ¢la

Chirc ning: dung dé do dién 4p, dong dién trong mach 3 pha. Khoi Three-Phase V-I
Measurement duoc gin ndi tiép v6i cac phan tir 3 pha, hién thi dién ap pha va dién ap day va dong
dién.

Dién ap va dong dién c6 thé biéu dién ¢ don vi twong ddi (pu) hodc don vi co tén Von(V), amper
(A). Cong thirc chuyén doi nhu sau:
V 5. (volts)

V&l LL
ase . J@]
v
I, (amperes)

[ Pbase ) ﬁ]
V&IaseLL ’ ‘Jﬁ

Vabcip.u.} =

Iabcip.u.) =

TS PHAN QUOC DUNG — TS LE MINH PHUGONG Page 131




THi NGHIEM TRUYEN PONG PIEN

Trong d6 Vipaserr 1a tri hi€u dung co ban dién ap day — day (V) va Ppyse cOng suét co ban ba pha
(VA).

Dién ap va dong dién xac 1ap do bang khdi Three-Phase V-I Measurement c6 thé nhan duoc tir khoi
Powergui bang cach lya chon Steady-State Voltages and Currents. Bién do hién thi trong
Powergui la gid tri dinh hodc hiéu dung néu tin hiéu ngd ra dugc chuyén ddi thanh don vi tuong dbi

(p-w)

I'e
A

»> Hop thoai va thong so

[=1Block Parameters: Three-Phase ¥-1 Measureme x|

— Three-Phaze W Meazurement [mazk] [link]

Thiz block iz uzed to measure three-phase voltages and cunents in a circuit. wWhen
connected in genes with a three-phasze element. it return the three phaze-to-ground
vaolkages and line currents.

The block can output the voltages and currents in per unit values or in valts and
amperes. Check the appropriate boxes if you want to output the voltages and curents
in pu

—Parameters

Yaltage measurement I phase-to-ground LI

¥ Use a label

Signal label [uze a From block to collect zignal]
I"v"al:uc

¥ Waoltage inpu

Baze woltage [Vims phase-phaze] :

f500e3

Current measurement I (=3 ;l

V¥ Usze alabel

Signal label [usze a From block to collect signal]
IIaI:uc:

¥ Currents in pu

Baze power [ %4 3 phasze]
f100e5

Dutput signal : I Comples LI

QF. LCancel Help | Apply |

Voltage measurement

[Do dién ap]: co thé lua chon céac chuc nang sau:
e No - khong do dién ap
e Phase —to- ground — do dién ap pha.
e Phase —to — phase — do di¢n ap day

Use a label
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[St dung nhan ]: néu luya chon thi dién ap do duogc chuyén dén nhian tin hiéu (Signal label ). St
dung khéi From dé doc dién ap nay nhd chire ning Goto tag twong ing v6i nhén trong Signal label.
Néu khong chon thi dién ap s& dugc hién thi & ngd ra Vabe cta khéi do.
Signal label
[Nhan tin hiéu]:
Voltages in p.u.
[Dién 4p trong don vi tuong doi p-ul: néu lya chon thi dién ap duoc do ¢ don vi tuong doi (p-w), néu
khong thi & don vi von (V).
Base voltage (Vrms phase-phase)
[Pién ap co ban (tri hiéu dung dién ap day)]: tri hiéu dung dién 4p day dung dé chuyén dbi dién
ap sang don vi co ban. Base voltage (Vrms phase-phase) chi xuét hién khi Voltages in p.u duoc
Ivra chon.
Current measurement
[Po dong dién]: co thé lya chon cac chirc nang do dong dién 3 pha.
Use a label
[Str dung nhan ]: néu lya chon thi dién ap do duoc chuyén dén nhan tin hiéu (Signal label ). Str
dung khdi From dé doc dong dién ndy nho chiic ning Goto tag twong ng voi nhan trong Signal
label. Néu khong chon thi dong dién s& dugc hién thi ¢ ngd ra Iabe cua khéi do
Signal label
[Nhan tin hi¢u]:
Currents in p.u.
[Pién ap trong don vi twong ddi p.u]: néu lya chon thi dong dién dugc do ¢ don vi twong ddi (p.u),
néu khong thi & don vi amper (A).
Base power (VA)
[Cong suit co ban 3 pha]: cong suat dun co ban 3 pha ding dé chuyén d6i dong dién sang don vi
co ban. Base power (VA) chi xuét hién khi Currents in p.u dugc lya chon.
Output signal
[Tin hi€u ngo ra]: dang cua tin hiéu ngd ra chi dugc lya chon khi Powergui dit ¢ ché do tinh

toan dong xoay chiéu (Phasor simulation). Khi d6 dang ciia ngd ra bao gom:

e Complex — sé tong hop

e Magnitude — bién do

e Real-Imag - vector tir hai thanh phén: s6 thyc va sé ao

e Magnitude-Angle — vector tir hai thanh phan bién d6 va géc.

Vi du: Trén mé hinh Three Phase V_I Measurement.mdl biéu dién so d6 do dién ap va dong dién
3 pha sir dung khéi Three-Phase V-I Measurement trén tai 3 pha.
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Continuous

powErgui 100 - T
] 50
3
Step L a
o WD Scope

ala—=|a ; i 50
b |[—=|B a A A
| — =o|B i
l SU"H‘ m & o sHfj-iilts | L

cl—=s|o 2 o o]
Three-Phase Source  Three-Fhase Breaker  Three-Phasze Three-Phaze 00
Wl Measurement Seres RLG Branch
200
]
-200
-400

0 0.01 n.02 003 004 00s 006

Time offset. 0

0= <4 ¢
‘3-phase Instantaneous Active & Reactive Power: This block computes the
Fphase instantaneous active [P and reactive (0] power associated with a periodic st —
of 3-phaze voltages and curents. i
MNote: Fesult for the instantaneous reactive power [(] iz accurate only for balanced and
harmanic-free 3-phagze quantities [volages and currents). 3
| oPC Toolbox 5 .| Fphase Instantaneous i
- W RF Blocksst ke Active & Reactive Power
b Real-Time Windows Target
7 W ) 3 " | @bo_to_dgl
£ T Real-Time workshop s e Transformation
Bl B Real-Time Workshop Embedded Code Discrete 3-phase
B Report Generator PLL-Driven
- W@ Signal Processing Blocksst Pasitive-Sequence
El SimDriveli Digcrete 3-phase
[ imDriveling PLLDiven
i+ W@ SimEvents Positive-Sequence
B simMechanics st er | Discrets 3phase
El SimPowerSystems ke SRR Pos_ltl\-'e-Seque_nce
Active & Reactive Power
= 2] Extra Library wa| Discrete 3phase
- P Discrete Control Blocks L, Puositive-Sequence
; Fundamental alue
21 Discrete Measurements | pi Toh
e izcrete 3-phase
3 g Measurements " i Sequence Ahalyzer
. Phasor Library
- 2] Contral Blocks e Eiscrete 3-phaze Total
= y Application Libraries " CHET
- 2] Distributed Resources Librar ¥Rt Dizcrete Active &
- 23 Electric Drives library 1+ es| Reactive Power
- 2 Flexible AC Transmission Sys Wy : ;
24| Electrical Sources ™ e Diseretefoutier g
- %2 Elements
% Machines wmoowen | Dizcrete Mean value
- 2 Measurements = e
| o . .
: % Power Electronics . ELIJm:tn?eTt-;_l-\DigL?
- T Simulink Contral Design Lo
& E! Simulink Extras o | | | Discrete RMS walue
Sirea limle Dzpsrnakar Eokirskine =l |
S | - | - - A
| Ready &4

Hinh 1.40Khdi do cong suit tac dung va phan khang ba pha
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8 Khéi thu vién dién tir cong suét- Power Electronics — Thiét b dién ttr cong sudt
8.1 Diode — Diode cong suat.

Diode Diode cong suit

Ky hiéu

:

Diode 14 linh kién ban dan khong diéu khién bang tin hiéu ma bang dién ap hai dau cuc Vak
va dong dién qua né Iak. Diode dan khi dién 4p Vak 16n hon dién ap déng cua diode Vf (Vak -Vf
>0) va dong dién chay qua linh kién. Diode ngat khi dong dién Iak giam dén 0. Khi Vak<0 diode &
trang thai ngat.

SW Ron Lon +Vf_
AO_.:T,_\,\,V‘_(Y'Y'\_l —oK

+ vﬂ.k —
lak [ K e Vak
= . al
anode cathode Diode

Logic fe lak

M5 hinh diode c4u tao tir mach gén ndi tiép: dién tré Ron, dién khang Lon va dién ap DC VI
va khoa SW. Khoa dong ngat dugc hoat dong va diéu khién bang di¢n ap Vak va dong dién lak.

lak

F

slope = | /Ron

> Vak

Vi

Diode c¢6 mach snubber Rs-Cs mac song song giira hai dau cuc A va K.

> Hop thoai va thong so
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E! Block Parameters: Diode ed |

—Diade [mazsk]

Implements a diode in parallel with a zeriez AC snubber circuit. In on-state the Diode
madel has an intermal rezsistance [Ron) and inductance [Lon]. Far most applications the
intemal inductance should be zet to zemo. The Diode impedance iz infinite in off-state
mode.

—Parameters

Resigtance Ron [Ohms]
|00t

[nductance Lan [H] :

o

Forward voltage W [V] :

|ns

[mitial current 1z [4] :

[0

Snubber reziztance Rs [Ohms) :

500

Shubber capacitance Cz [F]
| 25029

[T Show measurement port

0k I LCancel Help Apply

Resistance Ron

[Dién tré cua diode khi dan Ron (Q)]: gia tri nay khong duoc nhap bang 0 khi cam khang Lon
nhép bang 0.

Inductance Lon

[Cam khang ctia diode khi dan Lon(H)]: gi4 tri nay khong thé nhap bang 0 khi Ron nhép bang 0.
Forward voltage Vf

[Pién ap dong cta diode (V)]

Initial current Ic

[Dong dién ban dau cua diode(A)]: thong thuong gia tri nady dwuoc nhép bang 0 c6 nghia diode &
trang thai ngat khi qua trinh mo phong bat dau. Néu gié tri nay duong c6 nghia diode ¢ trang thai
dong khi qua trinh mé phéng bat dau

Snubber resistance Rs

[Pién tréd mach Snubber (Q)]: dé loai Rs khoi mach Snubber ta nhap Rs=inf.

Snubber capacitance Cs

[Pién dung mach Snubber (F)]: dé loai Cs khoi mach Snubber ta nhap Cs=0. Hoac Cs=inf dé co
mach resistive snubber.

Show measurement port
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[port do lwdmg]: néu lya chon va két hop véi khdi Simulink cho ta két qua dong dién va dién ap.

Inputs and Outputs

[Ngd vao va ngé ra]: Ngo ra cia khdi 1a dang vector gdm hai tin hiéu, dé chia hai tin hiéu co6 thé
dung khoi Bus Selector

Tin hiéu | Tén tin hiéu | Pon vi
1 Diode current A
2 Diode voltage |V

Khuyén cdo va han ché:

Khéi Diode duoc md hinh héa ma khong tinh dén cdu tric vat 1y ciing nhu nhiing qua trinh phire
tap xay ra trong diode thyc. Dong ro hay dién ap nguoc qua diode khong dugce tinh dén. Trong cac
so do dong ngugc khong duoc dé xuat trong déc tinh cia linh kién.

Phu thugc vao gia tri cia Lon, diode dugc md phong nhu ngudn dong (Lon>0) hay so dd céu trac
thay d6i (Lon=0). Diode khong thé mic ndi tiép v6i dién cam, ngudn dong hay mach hé trir khi

mach snubber dugc sir dung.

Phai st dung giai thuét tinh toan mo phong 13 ode23tb hay odel5s voi thong sé mic dinh sé& cho tdc
d6 nhanh nhat.

Khi ta roi rac hoa so do thi Lon dugc nhap bang 0.

Vi du: Trén mé hinh Diode_electronica.mdl biéu dién so d6 bo chinh luu 1 xung véi khdi Diode va
tai RL ngudn xoay chiéu AC.
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m
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0
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Scope

_r! .,I lak
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T
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8.2 Ideal switch device— Khda dong nglit ly tERng

Ideal switch device Khoa dong ngit 1y tuong

Ky hiéu

i}

q m
u1—|i|:r2u

Ideal switch device khong 14 linh kién ban dan cé thyc. Khi st dung véi khoa Logic thich
hop, Ideal switch device duoc coi nhw GTO hay MOSFET tham chi may cit cong suat. Ideal switch
device dugc mo phéng nhu mdt mach ndi tiép cua: dién trd khi dan Ron va khéa SW diéu khién
bang tin hiéu logic & cong g.

/ 12 sw Ron
lo— o—o0 2 1o 0 VAN 0 2

Terminal T Terminal
=
Gar )
e Switch
Logic
g

Ideal Switch duoc diéu khién hoan toan bang tin hiéu ¢ cong g (g > 0 or g = 0) véi nhiing dic tinh
sau:

e S&bi ngit ca chiéu thuan va chidu nghich véi dong dién bang 0 khi g=0
e Dan ca hai chiéu dong dién véi dién ap roi bang 0 khi g>0
e Chuyén trang thai ttrc thoi khi c6 tin hiéu thay d6i dang tirc thoi.
Ideal Switch dan khi tin hiéu ¢ cong g duong (g > 0) va ngit khi tin hiéu céng g bang 0 (g = 0).

Dé giam ton hao cong suat khi dong ngit, Ideal Switch mic song song vao hai dau cuc 1 va 2 voi
mach snubber Rs-Cs noi ti€p .

bic tinh V-A cua IDEAL SWITCH
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12\ On state
T~
~ . Onto Off
- \1f g goesto0
~ N\
N \
_tEOH to On slope = 1/ Ron N\
Off state $ g goestol . \OE state__
j‘\ I Off to On V2
\ fggoestol
\ AN
h\ -
Onto Off >

if ggoesto 0 ™ -

—

On state

> Hop thoai va thong sb

] Block Parameters: Ideal Switch el

—ldeal Switch [mazk]

Switch contralled by a gate signal, in parallel with a zenes
RC srubber circuit, In on-gtate the Switch model has an
internal resistance [Ron] . In off-state this internal resistance
iz infinite. The internal resistance must be greather than zero.

The switch model iz on-state when the gate zignal [g] iz zet o 1.

—Parameters

Internal resiztance Ron [Ohms) ;
fo.0o

Initial ztate [0 for ‘open’, 1 far ‘closed’] :
o

Shubber rezistance Bz [Ohme) ;

f1e5

Snubber capacitance Cz [F] :
fin

¥ Show measurement port

k. LCancel Help Spply

Resistance Ron

[Dién tré cia IDEAL SWITCH khi dan Ron (Q)]: gia tri nay luén phai khac 0
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Internal resistance Ron

The internal resistance of the switch device, in ohms (£2). The Internal resistance Ron
parameter cannot be set to 0.

Initial state
[Trang thai ban dau cia IDEAL SWITCH]: néu bang 0 thé hién khoa mo, néu bang 1 khoa dong
Snubber resistance Rs

[Pién tro mach Snubber (Q)]: dé loai Rs khoi mach Snubber ta nhép Rs=inf.

Snubber capacitance Cs

[Dién dung mach Snubber (F)]: dé loai Cs khoi mach Snubber ta nhap Cs=0. Hodc Cs=inf dé co
mach resistive snubber.

Show measurement port

[port do lwdng]: néu lua chon va két hop voi khdi Simulink cho ta két qua dong dién va dién ap.
Inputs and Outputs

[Ngd vao va ngé ra]: Ngd ra cia khdi 1a dang vector gdm hai tin hiéu, dé chia hai tin hiéu c6 thé
dung khoi Bus Selector

Tin hiéu | Tén tin hiéu Don vi
1 IDEAL SWITCH DEVICEcurrent | A
2 IDEAL SWITCH DEVICEvoltage |V

Khuyén cdo va han che:

IDEAL SWITCH DEVICE dugc mé hinh hoa nhu mot ngudn dong vi vy n6 khong dugc méc ndi
tiép voi cudn cam, ngudn dong hay dé ho mach trur khi sir dung mach snubber. Gia tri dién tré¢ Ron
ludn phai khac 0.

Phai str dung giai thudt tinh toan m6 phong 1a ode23tb hay odelSs v6i thong s6 mic dinh s& cho tbc
d0 nhanh nhat.

Vi du-1: Trén mé hinh Idial_switch_electronica.mdl biéu dién cach sir dung khéi IDEAL SWITCH
v6i tai RLC. Khoa dong & trang thai ban dau, né duge mo tai thoi diém t=50ms (3 chu ky) va sau
d6 dong lai tai thoi diém t=138ms (8.25 chu ky). Khoa khong c6 mach snubber va dién tré trong
cta khoa 1a Ron=0.01 Q.
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Timer
M_.g_f_m Ve
e A - Y ™ .

Ideal Switch

I_load

IH—)
L

In_.
B—a

b R
120 Wrms
(i)EDHz c EL
I_switch L —|_
W_switch
Dremus Scope ]
1

Két qua qua trinh m6 phong bao gom: dong qua tai, dong qua linh kién va dién ap qua tu C. Luu y
den qua dién ap tan sd cao tao ra do trong dong khang tai va dong tirc thoi rt 1én qua khoa dong
ngit 1y tuong.

10 - [ -
< T : AN ' | fop " N g
=] U o A l,-'r 3 |I | I| | \.‘ "L ." '. ’\‘_/_\ i e x N :"\ | \l. "r
3_ N/ “,’ .l |||| .If '...- S v, \
- u'
=10 | | l I I I
0 0.02 0.04 0.05 0.08 0.1 012 014 0.18 018 0.2
1000 - o
- b
2 P . [ I. ﬂ [ § -
=R |I I|II W
-3 y
} I f
1000 | 1 | | 1 | 1 | 1
q( 10° 0.02 0.04 0.06 0.08 0.1 012 0.14 016 0.18 0.2
2 H B i i N
< 1
=
8
B -4 1 | | | 1 | 1 | |
0 0.02 0.04 0.06 0.08 0.1 012 0.14 0.186 018 0.2
2000 - : - : :
a 000 S,
= I ;
] . N An A :
';u 0 vl A 'II"V"I"I‘.'}":\',r'f""‘"-‘.' TN
- . 'lul In,.-' I|l'l by B :
1000 1 L 1 | 1 | 1 1 1 |
0 0.02 0.04 0.06 0.0& 01 012 014 018 0.18& 02

Time (s}

Vi du-2: Trén md hinh Idial switch_electronica 2.mdl biéu dién cach sir dung khéi IDEAL
SWITCH cho khoi dong dong co khong dong bd 3 pha. Ba khoa mé & trang thai ban dau, né duge
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mo tai thoi diém t=0.3s. Khoa c6 mach snubber Rs=0.1(Q) va Cs=1e-8 (F)va dién trd trong ctia
khéa la Ron=0.01 Q.

Coninuous Ideal Switch in switching circuit

a WG
Step t;je s+
1 —=|- W Joad

eal Switch — T
A <Rotor speed [wmi:
a iy
F s
1 q .
o <Electromagnetc torque Te MFmEt
Id=al Switch1

Asynchronous Machine
S| Units

Ideal Switch2 J__ =Y /o}g;|g| AHEE B A 5 ~

Ua Ub Uc
Gyve Gy ()

1000 , : 1_

¥

o

¥

Scope

hd

0

-1000 i i L

— p p 150 T T
100k ............. ............... ...............
BOL ............... SOU 4

400

200

]

0 05 1 15 2

Time offset. 0
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8.3 Insulated gate bipolar transistor (IGBT)
Insulated gate bipolar transistor (IGBT) Insulated gate bipolar transistor (IGBT)
Ky hiéu
LA
ol T 1E|[e

IGBT la linh kién ban dan duoc diéu khién bang tin hiéu kich (gate signal). IGBT dugc mo
phépg I}hu mot mach noi ti€p cua: dién tré Ron, dién cam Lon, dién ap DC Vf va khoa SW diéu
khién bang tin hi€u logic (g > 0 hoac g = 0).

=+ VCE -
o SW Ron Lon +Vf_ ]
D_f c D_W_NY'\_l —o
Collector AI Emmer T‘*
g GRT [ lc
Gate Logic fe Veg
=]

IGBT d?lr} khi dién ap collector-emitter dwong 16n hon Vf va tin hiéu duong ¢ cong g (g > 0).
IGBT ngat khi dién ap collector-emitter duong va tin hiéu ¢ cong g bang 0 (g = 0).

IGBT ¢ trang thai ngit khi dién 4p collector-emitter am. Hau hét cac IGBT trong thuc té khong co
khoa dién ap nguoc do chung dugc dau doi song voi mot diode.

Pé giam ton hao cong suat khi dong ngat, IGBT duoc méc song song vao hai dau cuc C va E véi
mach snubber Rs-Cs ni tiép .

Pac tinh V-A cta IGBT
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On state

T~ Turnoff
[ =
9 0)

Turn-on

\
AN
0
(g=>0) -
Off state R

\J'f Off state

e \.-'CE

Pic tinh dong ngit ciia IGBT chia 1am hai ving. Khi tin hiéu cong g giam Vé’ 0, dong collector giam
tr Imax dén 0.1Imax trong khoang thoi gian giam Tf va sau d6 tir 0.1Imax dén 0 trong khoang thoi
gian Tt

G
M
|
0 =
Ic,
—TImax
— 0.l Imax
> T
T Tt
<

> Hop thoai va thong sb
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—IGET [mazsk]

Implements an IGET device in parallel with a zeresz AC snubber
circuit. In on-ztate the IGBT model haz internal resiztance [Ron)
and inductance [Lon). In off-ztate the IGET model haz infinite
impedance.

The intemal inductance cannot be set to zero. Discretization of
the IGET iz available only through the Univerzal Bridge block.

—Parameters

Rezistance Ron [Ohms] :
f0.001

Inductance Lon [H]

[1e-6

Faomward vaoltage YF 4] :

f1

Current 10% fall tirme TF =] :
[1e-6

Current kail time Tt [z]:

f2e-6

Initial current |c [A] :

o

Snhubber resistance Bs [Ohmsz) ;
f1e5

Snubber capacitance Cz [F] :
fin

¥ Show measuremert port

0k LCancel Help Spply

Resistance Ron

[Dién tro cua IGBT khi dan Ron (Q)]: gia tri nay khong dwoc nhap bang 0 khi cam khang Lon
nhép bang 0.

Inductance Lon
[Cam khang ciia IGBT khi din Lon(H)]: gié tri nay khong thé nhap bang 0 khi Ron nhap bang 0.
Forward voltage VI

[Dién 4p roi khi ctia IGBT khi dan(V)]
Current 10% fall time
[Thoi gian giam dong dén 10% dong dién khi ngit (s)]: Tf (s)

Current tail time
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[Thoi gian tré (s)]: Tt(s) trong khoan thoi gian nay dong dién giam tir 10% dong dién khi ngat dén
0.

Initial current Ic

[Dong dién ban dau cia IGBT(A)]: thong thuong gia tri nay dugc nhap bang 0 c6 nghia IGBT &
trang thai ngit khi qua trinh mo phong bat dau. Néu gia tri nay dwong c6 nghia IGBT & trang thai
dong khi qua trinh moé phong bat dau

Snubber resistance Rs
[Dién tré mach Snubber (Q)]: dé loai Rs khoi mach Snubber ta nhap Rs=inf.

Snubber capacitance Cs

[Pién dung mach Snubber (F)]: dé loai Cs khoi mach Snubber ta nhdp Cs=0. Hoac Cs=inf dé co
mach resistive snubber.

Show measurement port

[port do lwomg]: néu lya chon va két hop v6i khdi Simulink cho ta két qua dong dién va dién ap.
Inputs and Outputs

[Ng6 vao va ngé ra]: Ngd ra cta khoi 1a dang vector gdm hai tin hiéu, dé chia hai tin hiéu c6 thé
dung khoi Bus Selector

Tin hiéu | Tén tin hiéu | Pon vi
1 IGBT current | A
2 IGBT voltage |V

Khuyén c4o va han che:

Khdi Diode dwgc md hinh hoa ma khong tinh dén céu trac vat 1y ciing nhu nhitng qué trinh phirc
tap xay ra trong diode thuc.

IGBT dugc md hinh hdéa nhu mot nguén dong vi vay n6 khong duoc mic ndi tiép voi cudn cam,
ngudn dong hay d€ hd mach tru khi st dung mach snubber. Gia tri di€n cdm Lon ludén phai khac 0.

Khdi IGBT riéng biét khéng cho phép roi rac hoa. Tuy nhién, co thé roi rac hdéa mé hinh khi sir
dung IGBT/Diode v6i khoi Universal Bridge va Three-Level Bridge.

Phai sir dung giai thudt tinh toan m6 phong 1a ode23tb hay odelSs voi thong s6 mic dinh s& cho tdc
d6 nhanh nhat.

Vi du: Trén mé hinh IGBT _electronica.mdl biéu dién so @6 bo chinh luu 1 xung véi khdi IGBT va
tai RL nguon xoay chiéu AC.
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L
1

Wl

m

L1
i'— 2 T s
—a|+ ﬂ—ﬂ—'i_lfl-t'_{:'_\'— |_nl k

(e} ]

1] g ] w
—/Ela c1

Fulse —a|C E

Generator 1GBT

Két qua qua trinh mé phong.

15

10

IL (A)

Ic (A)

0.0

15
10
5
0

Id (A)

I i 1 1 1 I i 1 1
195 00196 0.0196 00197 00197 00198 00198 0.0199 00199 00199 0.02

I i 1 i I i i

-5 L I 1
0.0185 0.0196 0.0196 0.0157 0.0187 00158 0.0198 00198 0.0199 0.018%9 0.02

Time (s)
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400
300 -
S _
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8.4 Metal-oxide semiconductor field-effect transistor (MOSFET)

Metal-oxide semiconductor field-effect Metal-oxide semiconductor field-effect
transistor (MOSFET) transistor (MOSFET)
Ky hiéu
LA
oG~ 1 E|o

MOSFET la linh kién ban dan dugc diéu khién bang tin hiéu kich (g>0), néu dong dién
Id>0. MOSFET dugc méic ddi song véi diode trong, va diode nay dan khi c6 dién ap nguoc
(Vds<0). MOSFET dugc mé phong nhu mot mach nbi tiép cua: dién tré thay dbi Rt, dién cam Lon,
dién ap DC V£ va khoa SW diéu khién bang tin hiéu logic (g > 0 hodc g = 0).

4 Vps -
<l o,—aT—M—m —oS
do
Drain _]_ _L l Source
] ‘ MOSFET[€
1 Logic e——V g
g

MOSFET dan khi dién ap drain-source duong 1én hon V£ va tin hiéu duong & cong g (g > 0).
MOSFET ngit khi dién 4p drain-source duong va tin hiéu ¢ cong g bang 0 (g = 0). Néu dong dién
Id 4m (Dong dién nay s& qua diode), MOSFET s& bi ngét khi dong Id=0.
Can luu y dién tré Rt phu thude vao dong dién Id:

e Rt=Ron néu Id>0, trong d6 Ron 1a dién trd khi dan caia MOSFET.

e Rt=Rd néu Id<0, trong d6 Rd la dién tro khi dan cua Diode.
Dé giam ton hao cong suat khi dong ngit, MOSFET duoc mic song song vio hai dau cyc D va S
v6i mach snubber Rs-Cs ndi tiép .
bac tinh V-A cia MOSFET

Id

On state
T~
N
Rt=Ron N ?_fn;o Off
Off state \\ N v
Off to On Off state s
if g =0
Rt=Rd
On state
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> Hop thoai va thong sb

=]Block Parameters: Mosfet 2=

—Mostet [mask]

MOSFET in parallel with a zeres RC snubber circuit. [n on-state the MOSFET model
haz internal resistance [Ron] and inductance [Lon). |n off-ztate the MOSFET model
haz infinite impedance. The internal inductance cannot be set to zero.
Digcretization of the MOSFET iz available only through the Universal Bridge block.

—Parameters

Resistance Ron [Okhms] :

f0.001

Inductance Lon [H] :

126

Internal dinde rezistance Bd [Ohmz] :
[ 001

Initial current o [&) :

i

Snubber resistance Re [Ohms] ;

f1e5

Snubber capacitance Csz [F] :
finf

W Show measurement part

ok I LCancel Help Apply

Resistance Ron

[Pién tro cia MOSFET khi ddn Ron (Q)]

Inductance Lon

[Cam khang ctia MOSFET khi dan Lon(H)]: gi tri nay khong thé nhép bang 0.
Internal diode resistance Rd

[Pién trd trong cuia Diode (Q)]

Initial current Ic

[Dong dién ban dau cia MOSFET(A)]: thong thuong gid tri nay dugc nhap bang 0 co nghia
MOSFET ¢ trang thai ngit khi qua trinh mo phong bat ddu. Néu gia tri ndy duwong co nghia
MOSFET 6 trang thai dong khi qué trinh mé phong bat dau

Snubber resistance Rs
[Pién tréd mach Snubber (Q)]: dé loai Rs khoi mach Snubber ta nhap Rs=inf.

Snubber capacitance Cs

[Pién dung mach Snubber (F)]: dé loai Cs khoi mach Snubber ta nhap Cs=0. Hoac Cs=inf dé co
mach resistive snubber.
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Show measurement port

[port do lwdng]: néu lya chon va két hop v6i khdi Simulink cho ta két qua dong dién va dién ap.
Inputs and Outputs

[Ngd vao va ngé ra]: Ngd ra cia khdi 1a dang vector gdm hai tin hiéu, dé chia hai tin hiéu c6 thé
dung khdi Bus Selector

Tin hiéu | Tén tin hiéu Pon vi
1 MOSFET current | A
2 MOSFET voltage 'V

Khuyén cdo va han ché:

Khéi MOSFET dwoc mé hinh héa ma khong tinh dén cau tric vat 1y ciing nhu nhitng qua trinh
phuc tap xay ra trong MOSFET thuc.

MOSFET dugc mo hinh héa nhu mot ngu(‘?)n dong vi vay n6 khong duoc méc ndi tiép v61 cudn cam,
nguon dong hay dé hd mach trir khi sir dung mach snubber. Gia tri dién cdm Lon ludn phai khéc 0.

Khéi MOSFET riéng biét khong cho phép roi rac hoa. Tuy nhién, co thé roi rac hoa mé hinh khi sir
dung MOSFET/Diode véi khoi Universal Bridge va Three-Level Bridge.

Phai st dung giai thudt tinh toan m6 phong 1a ode23tb hay odelSs voi thong s6 mic dinh s& cho tdc
d0 nhanh nhat.

Vi du_1: Trén mo hinh MOSFET electronica.mdl biéu dién cach sir dung khéi MOSFET trong bo
nghich luu cong hudng. Trong d6 dong dién duogc tao ra trong mach cdng hudng Lr-Cr qua
MOSFET va Diode trong. Dong dién 4m s& chay qua diode cho dén khi dat gia tri bang 0. Tan s6
dong ngit cua linh kién 1a 2MHz v6i d6 rong xung 1a 72° (ty s6 thoi gian dong 1a 20%)

[eh]

m
L1
i la B
M L

L _
Udc_J_ ﬂ_ﬂ_ ’F@ R

Fulse —|C El= t
Generator BT

Két qua qua trinh mé phong.
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Vi du_2: Trén m6 hinh Mosfet_electronica_2.mdl biéu dién cach sir dung kh6éi MOSFET trong b
nghich luu dé tao dién ap ngd ra tan sb 50Hz. Trong d6 cé sir dung khdi PWM Generator véi tan s6

song mang la 1024Hz tao xung cho MOSFET.

MOSFET in Gonverter

powergui
B G1
" Gi
Signalfs) Pulses a2
[
Corstant Pym Genertor
—
Multirmeter Scopel
¥ l
Bl
+
—.|.—u1 = 100V Mosfat %EL
w
b e A o)
£ Load
+ F
Uz = 100w =
Mosfet] |_
w
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8.5 Three-Level Bridge — CRlu 3 blc.

Three-Level Bridge Cau 3 bac

GTO-Diode bridge

a il
ofA
als M= o+
o|C o
Qla OLb Ole
IGBT-Diode bridge
a Al 02 L 0% L 02
= AJ wlo Ap— | Bo— |
o|B
ok i Q3a /_ Q3b /|_
MOSFET-Diode 24a b
g
+|o

+Vdc
Ideal Switch bridges Sl o) Sl
3 ] 4 A | .B — | .cC
al s k + Sn3 Swi Sw3
o|B
| -|P Sw2 Sw2 w2
o|C
Ve
N

Khbi Three:Level Bridge bi,éu dién bo nghich luu 3 bac diém trung tinh kep voi 1, 2, 3 nhanh. Mdi
nhanh c6 bon khoa cdng suat va diode nguoc va hai diode kep.
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Dang cua khoa cong 'suét (IGBT, GTO, MOSFET, hay ideal switch) va s6 nhanh dugc lya chon tir
hop thoai va thong so.

> Hop thoai va thong sb

[1Block Parameters: Three-Level Bridge e |

— Three-Level Bridge [mazk]

Thiz block implementz a three-level bridae of zelected forced-commutated power
electronics devices. Senes BC snubber circuitz are connected in parallel with each
switch device. Prezs Help for suggested snubber values when the model is
dizcretized.

—Parameters

MNumber of bridge arms: I 3 ;l

Snubber resiztance Rz [Dhmz]
[1e5

Snhubber capacitance Cs [F]
fin

Pawer Electranic device I GTO / Diodes LI
Internal reziztance Ron [Ohms]

[1e-3

Forward voltages [ Device VINY] . Diode Wid])

[oo]

Measurements | MNone ﬂ

0k LCancel Help | Apply |

Number of bridge arms

[S6 nhanh trong cau]: CAu tric clia cau co thé 1a 1,2 hodc 3 nhanh)

Snubber resistance Rs

[Dién tré mach Snubber (Q)]: dé loai Rs khoi mach Snubber ta nhép Rs=inf.

Snubber capacitance Cs

[Dién dung mach Snubber (F)]: dé loai Cs khoi mach Snubber ta nhap Cs=0. Hodc Cs=inf dé c6
mach resistive snubber.

Dé roi rac hdéa mo hinh can phai xac dinh Rs va Cs cho cau diode va cau Thyristor. Dbi véi cac
khoa cong suat dong ngat cudng buc nhu (GTO, IGBT, or MOSFET), mach cau hoat dong binh
thuong voi snubber thuan tréd cho dén khi xuat hién xung kich dén cac khoéa cong suat.

Néu xung kich bi khéa thi cac diode d6i song s& hoat dong va cau tong quat trd thanh cau diode.
Trong trudong hop nay ta cling phai tinh lai gia tri Rs va Cs cho phu hop.

Khi ro1 rac hoa hé théng ta tinh Rs va Cs theo cac cong thuc sau:

Ts
Rspﬂa
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Pn

Cs < 5
1000(2= )V n

Trong do:

Pn = Cong suét dinh mirc ciia bd bién dbi cong suit (VA)

Vn= Tri hi€u dung di¢n ap day — day.

f = Tan s hai co ban (Hz)

Ts = Thoi gian lay méu (s)

Nhitng gia tri Rs va Cs dugc xac dinh dya theo cac diéu kién sau:

e Khi khéa cong suat & trang thai ngat, dong ro & tan sd co ban khong 16n hon 10% dong dién
dinh mrc.

e Thoi hing ciia mach snubber 16n hon 2 1an thoi gian lay mau
Tuy nhién nhiing gié tri Rs va Cs s& khong ap dung cho mach thyc té.
Power electronic device
[Dang khoa cong suét]: Lua chon dang khoa cong suét str dung trong cau.

e GTO/Diode

e MOSFET/Diodes

e IGBT/Diodes

e Ideal Switchs
Ron

[Pién tré trong cua khoa cong suat (Q)]
Forward voltage Vf

[Pién ap dong (V)]: Chi ap dung cho Diode va Thyristor. N6 chinh 13 dién 4p roi trén khoa khi dan.

Forward voltages [Device Vf, Diode V{d]

[Pién ap khi dan [Khoa cong suat Vf, Diode Vfd] (V)]: Thong s6 niy xuét hién khi lwa chon Power
electronic device 14 GTO/Diodes hay IGBT/Diodes.

Measurements

Select All Device currents to measure the current flowing through all the components
(switching devices and diodes). If the snubber devices are defined, the measured currents are
those flowing through the power electronic devices only.

Select Phase-to-neutral and DC voltages to measure the terminal voltages (AC and DC) of
the Three-Level Bridge block.

Select All voltages and currents to measure all voltages and currents defined for the Three-
Level Bridge block.
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Place a Multimeter block in your model to display the selected measurements during the simulation.
In the Available Measurement list box of the Multimeter block, the measurement is identified by a
label followed by the block name.

Measurements

[Po luong]: Cho phép lya chon nhitng tham sé can do chuyén dén Multimeter va thé hién bang
Scope:

e None: Khoéng c6 tham so nao dugc luya chon.

e All Device currents: Dong dién téng trén khoa cong suét va diode. Néu snubber duoc lya
chon thi dong dién do duoc ciing chi la dong qua khoa cong suat.

e Phase-to-neutral and DC voltages: Pién ap AC va DC cua cau 3 béc.
e All voltage and currents: Tat ca cac dién ap va dong dién cta ciu cong suat.

Dé hién thi dong dién can do ta co thé sir dung khi Multimeter két hop véi khbi Scope,
trong muc Available Measurements lya chon dai lugng dong dién can do.

Théng s cin do Tén tin hiéu (GTO, IGBT, MOSFET
Devices)

Dong dién qua khoa cong suat | 1Q1a,IQ2a,1Q3a,IQ4a,
1Q1b,IQ2b,1Q3b,IQ4b,
1Q1¢,1Q2¢,IQ3c,IQ4c,
ID1a,ID2a,ID3a,ID4a,ID5a,ID6a,
ID1b,ID2b,ID3b,ID4b,ID5b,ID6b,
ID1c,ID2c,ID3¢,ID4c,ID5c,ID6¢

bién ap giira cac diém ndi Uan:, Ubn:, Ucn:, Udc+:, Udc-:

Théng sb cin do Tén tin hi¢u ( Ideal Switch Device)

Dong dién qua khoa cong sudt | IswlaIsw2a,Isw3a,Isw1b,Isw2b,Isw3b,Iswlc,Is
w2c,Isw3c

bién &p gitta cac diém ndi Uan:, Ubn:, Ucn:, Udc+:, Udc-:

Inputs and Outputs

[Ngd vao va ngd ra]: Ngd vao 1a tin hiéu diéu khién cac khoa cong suat. Chiéu dai cua tin hi¢u nay
phu thudc vao s6 nhanh trong cau.

Cau truc Vector xung ngd vao g
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Mot nhanh | [Q1a,Q2a,Q3a,Q4a]
Hai nhanh |[Q1la,Q2a,Q3a,Q4a,Q1b,Q2b,Q3b,Q4b]

Ba nhanh [Qla,Q2a,Q3a,Q4a,Q1b,Q2b,Q3b,Q4b,Q1c,Q2¢,Q3c,Q4c]

Luu ¥: Néu 1a ideal switch thi Q1 diéu khién Sw1, Q4 -Sw2 va Logic AND ciia Q2 va Q3 diéu
khién Sw3

Khuyén c4o va han ché:

Thoi gian giam dong va thoi gian tré (Fall time, Tail time) khong duge mo hinh héa trong Three-
Level Bridge.

Vi dy-1: Trén mo hinh Three_level electronica.mdl sir dung khf:)i Three-Level Bridge trong bd
bién d6i AC/DC bao gém bd bién tan ngudn ap 3 pha (VSC). Diéu khién theo phuong phap PWM
de tao ra dién ap S00VDC (+/- 250 V). Trong thi du nay tan s6 song mang la 1620Hz va tan so ludi
la 60Hz.

IGBT Bridge

Transformer

Threephase Inductor

600 WV — _
e | e ECE e I | 4
supply J_

Capaciror

300 Vdc
load

The VSC is controlled in a closed loop by two PI regulators in order to maintain a DC voltage of
500 V at the load while maintaining a unity input power factor for the AC supply

B0 bién tan ngudn ap (VSC) diéu khién vong kin bang khau hiéu chinh PI regulator theo dién ap
DC 500V trén tai.

Wde

—a[+
— v ————F ]
Vab_WEC =k
I Ay
1 Breaker
g o
M A
H o4
i : %g ||||.|||I ﬂ! g = 2000 = anq
' R F— C S T
500V 30 MVA, l l B4 ™ L Three-Level Bridge L
500 kear % = |1
= =
[vabe B1] \abe
!
0 e
\ala &.@
Wala (pu) e
alaipu
e —p{[
DC Regulator
Wdo m
. 10
y i et
Iq Iq lgref »- 0= Stop pulsing
en

Ctrl_Signals
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Dé khoi dong mo hinh dén trang thai xac lap, c6 su dung file power 3levelVSC_xinit.mat dé khoi
tao thong s6 cia mo hinh (File tw dong chay khi mé hinh dugc mo ra).

Chay mo6 phong va quan sat céac tin hi¢u sau:.

e Dién ap DC (Vdc Scope)

« Dién ap va dong dién so cép pha A ngudén AC (Vala Scope)

« Dong dién khoa cong suat nhanh A (Ia_Devices Scope block inside the Measurements &

Signals subsystem)
e Dién ap day cua VSC (Vab_VSC Scope)

Tai thoi diém 50 ms, Tai 200 kW dugc dong vao. Nhan thiy sy phan img ctia khau higu chinh DC
regulator 1a phu hop khi tai tang tor 200 kW dén 400 kW: dién ap DC dat 500 V sau 2 chu ky.

Tai thoi diém 100 ms, khoa xung bang stop-pulsing . Pién ap DC giam xubng dén 315 V. Khi do
dong dién so cap cling thay doi lon. Khi xung bi khoa thi Three-Level Bridge hoat ddng nhu cau

diode 3 pha..
s ——————————————
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8.6 Universal Bridge — CBu tBIng quat
Universal Bridge Cau tong quét
Diode bridge * * 1 +
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o|& +la A
o|B B
I C
ofC

Qﬂlf QET Q2+

Thyristor bridge 1 f +
Ql k Q3 k Qs k

3]

n Qatf_qafczzf

(o= N

o
[ - - B CR

TS PHAN QUOC DUNG — TS LE MINH PHUGONG Page 160




THi NGHIEM TRUYEN PONG PIEN

GTO-Diode bridge ;& i *— +
L Q
- QLY AQ P 4
ofa M A
o|lBb B
o|lC i C
'Y oy Koy &
IGBT-Diode bridge o — |4§ ’ |4::' . T
b b b
: QIJH Qﬂu} QSJ
n AJ | A ‘r ‘
o|B B
ol i
C
“ kol &Ko
Q2 Q6
g B0 S B
MOSFET-Diode IJ |—T
Ql Q3 5
g Jy 3y 3
ol M A 1
e :
o|C N C
e 2 A
Ideal Switch bridges ' ' T
o o} o
a
ala k +|o A
alB B
|| c
o|C
Q) Q4f Qﬁ}
L1 1

Khdi Universal Bridge biéu dién bo bién d6i cong suat tong quat. Trong d6 c6 6 khoa cong suat
duoc mac hinh cau. Loai ctia khoa cong suat duogc Iya chon trong hdp thoai thong so.

Khdi Universal Bridge cho phép md phong linh kién dién tir cong suat dang chuyén mach tu nhién
(diodes, thyristors) ciing nhu chuyén mach cudng buc (GTO, IGBT, MOSFET).

Khdi Universal Bridge 1 khdi co ban dé xay dung bd bién tan ngudn ap 2 bac (Two-level voltage-
sourced converters -VSC).
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Luwu y: Céc linh kién dugc danh s6 khac nhau trong cac bo chuyén mach tu nhién va cudng buc:
trong cac b chuyén mach ty nhién dugc danh so theo thir ty chuyén mach

» Hop thoai va thong s

[Z]Block Parameters: Universal Bridge 7 x|

—Uriverzal Bridge [mazk]

Thiz block implement a bridae of selected power electronics devices. Seriez RC
shubber circuits are connected in parallel with each switch device., Presz Help for
suggested shubber values when the model iz discretized. For mozt applications the
internal inductance Lon of diodes and thyristors should be =et to zero

—Parameters

Mumber of bridge arme: I 3 LI

Snubber resiztance Rz [Ohmsz]
f1e5

Snubber capacitance Cs [F]
fin

Power Electronic device I Thyristors LI
Ron [Ohmz]

[1e-3

Lon [H]

o

Faorward voltage YWF 4]

o

Meazurements I MHaore LI

Ok I LCancel Help | Apply |

Number of bridge arms

[Sé nhanh trong cﬁu]: Nhép 1 hoac 2 néu la mot pha (2 hodc 4 linh kién). Nhap 1a 3 néu la ba pha (6
linh kién)

Snubber resistance Rs

[Dién tré mach Snubber (Q)]: dé loai Rs khoi mach Snubber ta nhap Rs=inf.

Snubber capacitance Cs

[Dién dung mach Snubber (F)]: dé loai Cs khoi mach Snubber ta nhap Cs=0. Hodc Cs=inf dé c6
mach resistive snubber.

Dé roi rac hdéa mo hinh can phai xac dinh Rs va Cs cho cau diode va cau Thyristor. Dbi véi cac
khoa cong suat dong ngat cudng buc nhu (GTO, IGBT, or MOSFET), mach cau hoat dong binh
thuong voi snubber thuan trd cho dén khi xuat hién xung kich dén cac khoa cong suat.

Néu xung kich bi khéa thi cac diode d6i song s& hoat dong va cau tong quat trd thanh cau diode.
Trong truong hop nay ta cling phai tinh lai gia tri Rs va Cs cho phu hop.
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Khi rdi rac hoa hé thong ta tinh Rs va Cs theo cac cong thirc sau:

Ts
RS}EE

Pn
1000(2xf)Vn’

Cs<

Trong do:

Pn = Cong sut dinh mirc ciia bo bién d6i cong suit (VA)

Vn= Tri hi€u dung dién ap day — day.

f=Tan s6 hai co ban (Hz)

Ts = Thoi gian lay mau (s)

Nhitng gia tri Rs va Cs dugc xac dinh dya theo cac diéu kién sau:

e Khi khéa cong suat & trang thai ngat, dong ro & tan sd co ban khong 16n hon 10% dong dién
dinh mrc.

e Thoi hing ciia mach snubber 16n hon 2 1an thoi gian 1dy mau
Tuy nhién nhiing gia tri Rs va Cs s& khong ap dung cho mach thuc té.
Power electronic device
[Dang khoa cong suét]: Lira chon dang khoa cong suit st dung trong cau.

e Diodes

e Thyristor

e GTO/Diode

e MOSFET/Diodes

o [IGBT/Diodes

o Ideal Switchs
Ron
[Dién tré trong cua khoa cong suit (Q)]

Lon

[Dién cam cua khoa cong suit (H)]: Ap dung cho diode va Thyristor. Khi rdi rac hda mé hinh thi
phai nhap Lon=0

Forward voltage VI

[Pién 4p dong (V)]: Chi 4p dung cho Diode va Thyristor. N6 chinh 1a dién 4p roi trén khoa khi dan.

Forward voltages [Device Vf, Diode V{d]
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[Pién ap khi dan [Khoa cong suat V£, Diode Vfd] (V)]: Thong s6 niy xuét hién khi lya chon Power
electronic device 1a GTO/Diodes hay IGBT/Diodes.

[Tf (s) Tt (s)]
[Thoi gian giam Tf (s), Thoi gian tré Tt(s)]: Ap dung cho GTO hay IGBT.
Measurements

[Do luong]: Cho phép lya chon nhitng tham sé cin do chuyén dén Multimeter va thé hién béang
Scope:

e None: Khong c6 tham s6 nao dugc lya chon.

e Device voltages: Dién ap trén khoa cong suat

e Device current: Dong dién trén khoa cong suét. Néu co sir dung diode nguogc thi dong dién
do dugc la dong dién tong: Dong dién duong chay qua khoa cong suat dong ngat cudng
birc, dong dién am qua diode ngugc. Néu snubber dugc lua chon thi dong dién do dugc
cling chi 1a dong qua khoa cong suat.

e UAB UBC UCA UDC: Pién ap giita cac diém ndi cua cau.

e All voltage and currents: Tat ca cac dién ap va dong dién cua ciu cong suit.

Dé hién thi dong dién can do ta co thé sir dung khdi Multimeter két hop voi khdi Scope,
trong muc Available Measurements lya chon dai luong dong dién can do.

Théng sb cin do Tén tin hiéu
bién ap trén khoa cong sudt  Uswl:, Usw2:,Usw3:,Usw4:,Usw5:,Usw6:

Dong dién qua khoa cong suat | Iswl:, Isw2:, Isw3:, Isw4:, Isw5:, [sw6:

bién ap gitra cac diém ndi Uab:, Ubc:, Uca:, Udc:

Khuyén cdo va han che:

Universal Bridge c6 thé duoc roi rac hoa dé sir dung trong mo phong theo bude. Trong truong hop
nay giao tiép logic trong ctia Universal Bridge sé& ndi giira khoa cong suat va diode trong nhanh cua
cau.

Luu y: B bién doi tao tir cac khoa cong suat dieu khién dong ngat cudng birc riéng 1é khong thé roi
rac hoa.

TS PHAN QUOC DUNG — TS LE MINH PHUGNG Page 164



THi NGHIEM TRUYEN PONG PIEN

Vi dy-1: Trén md hinh Universal bridges_electronica.mdl sir dung hai khdi Universal Bridge trong
b bién tin AC/DC/AC bao gdm b chinh luu, mach DC va b nghich luu IGBT. Diéu khién b
bién tan theo diéu ché d6 rong xung pulse-width modulated (PWM) véi dién 4p ngd ra tan sé 50Hz.
Tan s6 dong ngit cua linh kién 1a 2000Hz.

Rectifier Filter Inverter
YV Filters Three-phase loa
A L =
— L I
+
&0 Hz !
- i . l“-\' ]
power F C —/— WVidc I
grid 1
1
DC link

B6 nghich lvu IGBT diéu khién bang khau hiéu chinh PI regulator theo dién ap 1p.u (380 Vrms,
50 Hz) trén tai.

Khéi Multimeter ding dé hién thi dong dién trén diode 1 va 3 trong cau diodes va cua khoa cong
suat IGBT/Diodes 1 va 2 trong cau IGBT.

AC-DC-AC PWM converter ide
—fr .
P —— »
—a|- w = -
Pl Wab_jn R
L1 IGET Inverter v T
Fectifier ST . oot
fo—saa 2]o—sa Ll
+ A A A p—=|Avabc
I| B b|e—s|B o —— s
E E E p—=|E N
Gle—=e(c Y & cl|o—s(G . = .
(=] =] =)
25k, B0 Hz 25/ BO0Y I r HM
10 MA 50 kv YT pr——
<m0

[ ]

Multirneter

| Ciodes 1 &

Woltage Regulator

S 2 1
| IGET1&32 Sops - Pulses Lref wabc_jny vabe (pu) !
z
Wref [pu
Dizcrete P}
PWM Generator m wid_ref pu) 1
rrodulation index
lJse the Powergui to display
Discrete the SDE':CtI'Um IDf SCD_DB1 SIQH?B The 'PreLoadFen' of psbbridges.mdl
Ts = 2006 5. stored in the: ‘psbbridges_str automatically sets'T¢' to 2e-6 in your Wokspace. )
structure Double click here for more info

Khéi dong md phong, sau khoang 40 ms, hé thér}g dat trang thai on dinh. Dang song dién ap DC,
dién 4p ngo ra b bien tan va dién ap tai dugc hién thi & Scope 1. Thanh phan hai trong ap tai dugc
loc boi LC filter. Bién d6 dién ap tai 1a 537 V (Tri hiéu dung ap tai 1a 380 V).

Trong trang thai xac lap ty s6 diéu ché modulation index m = 0.77, va trj trung binh dién ap DC la s
780 V.

Vab=780V *0.612 * 0.80 =382 V RMS
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Vi du-2: Trén md hinh Universal bridges_electronica 2.mdl mé phong bd chinh luu cu 3 pha
Thyristor lam viéc & hai ché do chinh luu va nghich luu. Ban dau bo chinh luu 1am viée & ché d6
chinh luu v6i goc diéu khién 1a 15°, tai thoi diém t=0.06 ting goc didu khién 1én dén 160° chuyén
sang ché do nghich luu (cong suat tai &m P<0, mic du dong dién tai khong ddi chidu)
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