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LOI MO PAU

Trong nén cong nghiép hién dai, cac thiét bi diéu khién hay nhiing bo diéu
tdc ¢ vai tro rat quan trong. Nhitng thiét bi nay khong nhitng viéc dap ung duoc
nhitng yéu cau khat khe trong diéu khién ma con tao duoc nhiing tién ich ngoai
mong mudn cho nha san xuét. C6 rat nhiéu loai thiét bi diéu khién dugc st dung
trong diéu khién cac dong co cong nghiép 3 pha nhu bién tan tryc tiép, gian tiép.
Do nhitng vu diém ctia bién tan gian tiép so voi bién tan truc tiép nén trong do6
an t6t nghiép em trinh bay mét trong cac loai bién tan gian tiép 1a cac bo diéu

khién nguodn ap.

Pé tai “Tim hiéu cac b diéu khién bd nguodn ap” con khd mdi mé ddi véi sinh
vién chiing em. Dé nghién ctru dé tai nay doi hoi phai tim toi, nghién ctiru khong
chi nhiing tai li€u trong nudc ma con cd nhiing tai li¢u nudc ngoai. Tuy nhién
v6i su giup d& cua thay gido GS.TSKH Thin Ngoc Hoan em di hoan thanh dd

an tot nghi€p nay voi mot két qua kha quan.
Cuoi cung em xin cdm on cac thay co6 trong khoa di¢n- dién tir, nganh di¢n cong

nghiép va dic biét 1a thay gido GS.TSKH Thin Ngoc Hoan di tan tinh gitp d&

em hoan thanh d6 an nay.

Hai Phong, Ngay Thang Nam 201

Sinh vién thuc hién

DPao Viét Pinh



CHUONG 1 : NHUNG KIEN THU'C CO BAN VE BIEN TAN
1. MO PAU (GIOI THIEU QUA VE BIEN TAN)

1.1.1. Khai niém bién tan

- Bién tan 1a thiét bi bién d61 dong dién xoay chiéu tir tAn s6 nay sang dong dién
xoay chiéu c6 tan s6 khac c6 thé thay doi dugce. D61 voi céc bién tin dung trong
viéc diéu chinh toc dd dong co xoay chiéu thi ngoai viéc thay d6i1 tan s6 thi nod

con c6 thé thay doi dién ap ra khac véi dién ap cap vao bién tan.
1.1.2. Phan loai bién tan

Bién tan thuong dugc chia lam hai loai:
- Bién tan truc tiép
- Bién tan gian tiép
o Bién tin truc tiép
Bién tan truc tiép 13 bo bién doi tin sb truc tiép tir ludi dién xoay chiéu khong
thong qua khau trung gian mot chiéu. Tan s ra dugc diéu chinh nhay cip va nho
hon tan s ludi ( fi< fuei ). Loai bién tan nay hién nay it duoc st dung.
o Bién tan gian tiép.
Dé bién ddi tan sb can thong qua mot khau trung gian mot chidu vi vAy cé tén
goi 13 bién tan gian tiép
1.1.3. Tam quan trong ciia bién tan trong cong nghiép.
Bién tan v6i chirc ning diéu khién vo cap téc dd dong co cho phép ngudi st
dung diéu chinh tdc dd co theo nhu cau va muc dich st dung
Chtic nang diéu khién toc do dong co 1én tdi 16 cap v6i kha nang kiém soat thoi
gia téc/ giam tdc ,nhiéu mirc cong suat phu hop voi nhiéu loai dong co .C6 chirc

ning bao vé qua tai ,qua ap, thip ap, qua dong,thap dong ,qua nhiét déng co,ndi



dat....né gitp ngudi van hanh yén tdm khong phai lo lang vé van dé mat kiém
soat trong qua trinh van hanh

Bién tan giup cac day chuyén hoat dong ti uu: tiét kiém dién nang ,dong bo cac
thiét bi(dong co) hoat dong tro tru, than thién véi nguoi stt dung va giam thiéu
chi phi bao chi- bao dudng

Trong thuc té c6 rat nhiéu hoat déng trong cong nghiép co lién quan dén toc do
dong co dién. o1 luc co thé xem sy on dinh cua toc do dong co mang yéu to
séng con cua chit luong san phém, su on dinh cua hé théng... Vi du: may ¢ép
nhya 1am dé gidy, can thép, hé thong ty dong pha tron nguyén liéu, may ly tim
dinh hinh khi dtc... Vi thé, viéc diéu khién va 6n dinh tdc do dong co dugc xem

nhu van dé€ chinh yéu cua céac h¢ thong diéu khién trong cong nghiép.

Diéu chinh tbc d6 dong co 1a dung cac bién phap nhin tao dé thay ddi cac
thong s6 ngudn nhu dién 4p hay cac thong sé mach nhu dién tré phy, thay doi tir
thong ... Tir d6 tao ra cac dic tinh co mai dé cé nhimg toc 6 1am viéc méi phu
hop Vi yéu cau ciia phu tai co. C6 hai phuong phap dé diéu chinh toc d6 dong

Co:

« Bién ddi cac thong sb cua bd phan co khi tirc 1a bién ddi ty sb truyén
chuyén tiép tir truc dong co dén co cdu may san xuét.

. Bién d6i toc d6 goc cua dong co dién. Phuong phap niy lam giam tinh
phuc tap cia co cu va cai thién dugc dic tinh diéu chinh, dic biét linh hoat khi
ung dung cac h¢ théng diéu khién béng dién ta. Vi vay, bd bién tan duoc st

dung dé diéu khién tdc d6 dong co theo phuong phap nay.

Nhu tén goi, bd bién tan st dung trong hé truyén dong, chlrc nang chinh 1a

thay d6i tan s6 ngudn cung cap cho dong co dé thay d6i toc do dong co nhung



néu chi thay d6i tan sd nguén cung cip thi c6 thé thuc hién viéc bién doi nay
theo nhiéu phuong thtrc khac, khong dung mach dién tir. Trude kia, khi cong
nghé ché tao linh kién ban din chua phat trién, nguoi ta chu yéu st dung céc
nghich luu dung may bién ap. Uu diém chinh cua céc thiét bj dang nay 13 song
dang dién ap ngd ra rat tét (it hai) va cong suat 16n (so voi bién tan hai bac dung

linh kién ban dan) nhung con nhiéu han ché nhu:

- Gi4 thanh cao do phai dung mdy bién ap cong suat 10n.
- Ton thét trén bién ap chiém dén 50% tong ton that trén hé théng nghich
luu.
- Chiém dién tich lip dat 1on, dan dén khé khan trong viée ldp dit, duy tu,
bao tri cling nhu thay mai.

- Diéu khién kho khin, khoang diéu khién khong rong va dé bi qua
dién ap ngd ra do c6 hién tugng bio hoa tir cia 18i thép mdy bién 4p.-Ngoai
ra, cic hé truyén dong con nhiéu théng sd khac can duoc thay dbi, giam sat
nhu: dién ap, dong dién, khdi dong ém (Ramp start hay Soft start), tinh chét
tai ... ma chi co bd bién tan st dung cac thiét bi ban dan 1a thich hop nhét

trong truong hop nay.



1.2.80 PO KHOI VA NGUYEN Li HOAT PONGCUA BIEN TAN
1.2.1. So' @6 khoi

Sink logic *1.DC raactar {FR-HEL) i [P ELEEEE e Brabe urit | | 7. ACHNA comectar is provided with the 75K
(@)Main circuit terminal B e o connect e DC reactor ] {Ogtian) o more.
L ; supplied with e T3 or mom. . H
(CiContol dreuit smminal Whan a DC reacke is cormsciad to LI : *8. Brae maister (FRABR)
e 55K or less, mmowa Te jumpar | H Remnawe e jumper across teminal PR-PX
acroms P1Pls H when cornecsiing a brake resisiar.
(04K a0 7 5]
Termninal PR & provided for She 0.4 80 228
Insial a hemnal miay o prevent an overhes
MCCB MC and burnat of e brke resistor.
[ (Refer fo page 44)
T ,--"1""_'_"-“
Threa-phasa AC —H(

powar suppiy

b m b — - _‘_,_* 1 [+]
Jumpar =4 '@'DMDFF T
2 5121 | OFF -mmetﬂr-g — Earth { Ground)

@M@

| Control r.:lrcmtl

Ralay output

*2. To supply power to the
control circuit saparataly,
ramavea the jumpar across
R1.L11 and S1L21.

Confral input signals (No voltage input allowed)

Terminal funcions vary with Fgﬁaéﬁ

fhe input erminal start
assignment (Pr. 178 o Pr. 15%) | Raversa

{Refer fo page 221 mhs}m b

Start salf-—

*9.The FR-AT20-0.4K and 0.75K
are not provided with The EMC
filler ONMOFF conneclor. (Always on)

Taminal funcliions

| Relay autput 1 vary with tha output
wlarm oot e i gl assignment

(Pr. 193, Pr 196)

holding salaction (Rgfer io page 228)
High zpaad +
Multi-spaad Middia Reday output 2
salection speed T
3 J0G il canba sed Low speed ¢— !
a5 pulsa van erminal.
u,ﬁﬁ_m mmw b ] ) Opan collector output
JOGpulss. Jog mode $—— - Running - -
Tarminal functions

Sacond function salaclion —— vary with the output
tminal assignmeant

Instartanaous | (Pr. 100 1o Pr. 194)
powar failure

Up to frequency

*4. AU terminal can be
used a3 PTG input
ferminal.

Output stap »

Rafer to 228)
Resat 4 Overiaad {Rafer io page 225

Tamiinal 4 input salacion
{Current input selection) T —
Sablaction of automatic restart

after nstantanaous
powar falura

S Fraquancy detaction

fﬂpﬂn collactor output Gomrrml'l
\Sink/source comman Jl

o

Contact input common ! "10.1 1 notnecessary |[*11. FM terminal can
0 U when caibrating the e fior puilbse
24VDC powar sqpply ! T hdiubrl1mn':rge rain cl.ﬂp.l'.dfr;pm
{Common for exiemal power supply transistor) aperation pand. od_lom:.r?;;m.
; TITIITITTITTITTIITICTIITIITIITITTIoT oI ot t ettt l‘q)ll.sﬂ.g'l — . L_Lfnceih
: Frequerqf gatting signal {Anakog) o o USE N - 7| Indicator
10:5V)  OFF connector | 11 fCaIlll-J ratian (Frequancy mais. sic)
Frequancy satting ! ; i . §
| notentiometar C] (leifal valu) sp, | rmsistor 10 L | [ Maving-cai typa |

L ImA full-scale

LW ke E(I‘]h 'Im m}-s

g HN
AM

5. Terminal input spedfi cations e -] {Analug common) ) Analog signal ouiput
ke charged by anakg B (0 0 10VDC)
L I D i y G Sy
Micte tat the curent at nput (o P 5 L mmmmmmmmmm e e e AT
termiral 2 andd malweys 4 | Tenminal / s rmina
tod0mA whenbhe | g gene Tw o
VoRsga'ciFrant InputawEEh 8 {3::;11 [[+:IJ5"—"—'—‘— 4 {g Eﬁc sdsc!scl}"-'- } Data transmission

st o Ob. (Avelageioumant
nput switch i provided foe | PUT)

: e
| eSS amene) 1 1 Connechar . ] racaption
‘ (Rafer to page 2741 ! | far plug-in eption __Op-tnon connector 1 Data race

! | connaction

|ME s recommendad touse W Tk
' whien thefraquency sesing signal '
i changad frguendy.

|

1

i.
Option connector 2 | 1

[

|

1

|

1

5V (Permissible lnad
_ urrant 100mA)___




N&6i d¢én ngudn cung cap.Khi sir
dung ngudn AC mét pha, néi
vao R(L1) va S(L2).Khi sir dung

R,S T Ngo vao cung L . .
, . bd bién doi hé¢ s6 cong suat cao
(L1,L2,L3) | cap nguon AC
(FR-HC) hodc (FR-CV) thi
khong can ndi dén bat ki duong
nao.
Ngo ra cua Noi dén dong co 3 pha rotor
U, Vv,Ww _ . .
Mach Inverter long sdc
dong P,PR Két ndi dién tro | Két ndi dién trd him
luc (+,PR) ham
. Hai ngd nay duoc két ndi dén bd
P,.N Két noi dén bo - .
phan ham va bd bién doi hé s6
(+,-) phén ham ,
cong suat 16n( FR-HC)
, Khong két ndi tat giita P(+) va
P,P1 Nhén t6 cai thién . o
, , | P1, n6i cudon day DC cai thién
(+,P1) h¢ sO cong suat , ,
hé s6 cong suat vao.
Pat Chén ndi dat inverter. Phai ludn
(Ground Earth) | ndi dat cho inverter.
Mach STF Kho1 dong dong | Khéi dong dong co quay thuan
diéu co quay thuan | khi ngd ra STF-SD la ON
khién STR Khoi dong dong | Khoi dong dong co quay nguoc
tin co quay ngugc | khi ngd ra STR-SD la ON
hiéu Chon lua da toc | Chon lua nhiéu tc do khi cac
RH,RM,RL
vao do ngod RH, RM, RL v6i SD




Khi néi tat hai cuc MRS va SD
trong khoang 20ms thi s& ngit

tin hiéu ra cua inverter.Tin hi€u

MRS Dung ngo ra .,
nay dugc dung d€ ngat ngo ra
cua inverter khi dirng dong co
bang him tir .
Xoa trang thai dang hoat dong
khi cho mach hoat dong bao vé.
RES Reset Nbi tat 2 cyc RES-SD trong 0.1s
(hodc hon) sau d6 ho mach.Hé
sO dat phai ludn reset
Noi véi cac tiép diém vao va
<D Tiép diém vao | d6ng hod hién thi. Tiép diém ra
chung c6 dién ap ra 24v Dc va dong
0,1A.
Khi nbi v&i mot ngd ra ciia
Mach Chan chung cac
. . transistor(ngo ra cuc thu ho),nhu
dieu PC transistor bén .
. . la PLC .Dung nguon vao khoang
khién ngoai.
24V DC, 0.1A.
tin . ;
. Nguon cung cap | 5V DC.
hiéu , L
10 dé dinh tdn s6 | Dong tai 10mA.
vao .
nguon
Khi ngd vao tir 0-5V DC (hoéc
) Dinh tan sb tir 0-10V DC), tan so ra 16n nhat

(dong dién)

dat duoc tai 5V (hodc 10V).Ngd

vao va ngd ra c6 quan h¢ ti 1€.




C6 thé thay d6i mirc dién ap 5V
hay 10V bang cach sir dung
Pr.73. Bién tré vao la 10KQ.
bién ap vao co thé chiu dén

20V.

Thiét 1ap tan sd

Tin hiéu vao tir 4-20mA DC.Tan
s6 ra 1on nhat tai20mA. Bo
inverter duoc diéu chinh dé tai

4mA cho ra tan s6 12 0Hz va

) (dong dién) | 20mA cho tan s6 13 60Hz. Dong
t0i da c6 thé c6 thé chiu dugc la
30mA.Dién tr¢ vao khoang
250Q.

Chan chung cho tin hiéu diéu
5 Ngé vao (‘:hun’g chinh tan s ( chan1,2 hoic 4).
dé dinh tan so. o
Khong dugc ndi dat chan nay.
Tiép diém bao mach bao vé cua
inverter da hoat dong va ngd ra
AB.C Tin hi¢u bdo | da dung. 200V AC 0.3A hoac
dong ngo ra. 30V DC 0.3A. Khi béo dong thi
ndi mach giita A-C va hd mach
gitra B-C
SE Ngo ra chung | Pay la ngd ra cho cac chan
cuc thu hé. RUN va FU.
RUN Inverter dang | Ngd ra 13 muc thap L khi tan sd

hoat dong

ra cua inverter luon hon tan so




bén ngoai.. Ngo ra la mirc cao H
khi dung inverter hoac trong
sudt qué trinh him DC.Tai ¢6
thé cho phép chiu duoc 13 24V
DC 0.1A

FU

Do tan so

Ngd ra & muc L khi tan s ra
cao hon tan sd dinh trude.
Ngd ra & mirc H khi tan sb ra
thap hon tan sé dinh trude. Tai
c6 the chiu dugc 1a 24V DC
0.1A.

FM

Dung cho dong
ho hién thi

Chon mdt tan sb tir ngod ra va tan
sO ngd ra 13 tuyén tinh.Dién ap
ra 1a dang xung, vi thé c6 thé két
ndi mot déng ho hién thi sd. DBic
diém xung : 1440xung/giay tai
60Hz.

Dau n61 PU

Giao tiép RS-485 ¢o thé duoc
thuc hién khi str dung dau ndi

PU




1.2.2.Nguyén li hoat dong:

-Tin hiéu vao 1a dién 4p xoay chiéu mét pha hodc ba pha. B chinh luu c6 nhiém
vu bién d6i dién ap xoay chiéu thanh mot chiéu.
-B6 loc ¢6 nhiém vu san phéng dién ap mot chiéu sau chinh luu.
-Nghich Iru ¢6 nhiém vu bién ddi dién ap mot chiéu thanh dién 4p xoay chiéu co
tan s c6 thé thay d6i dugc. Pién ap mot chiéu duoc bién thanh dién ap xoay
chiéu nho viéc didu khién md hodc khoa cac van cong suat theo mot quy ludt
nhét dinh.
-B¢ dicu khién c6 nhiém vy tao tin hiéu diéu khién theo mot luat diéu khién nao
d6 dua dén cic van cong suét trong bd nghich Iru. Ngoai ra nd con co chirc ning
Sau.

- Theo ddi su ¢b lac van hanh

- Xu ly thong tin tr nguoi st dung

- Xac dinh thoi gian ting toc, giam tdc hay ham

- Xac dinh dic tinh — momen tbc do

- Xu ly thong tin tir cac mach thu thap dir li¢u

- Két ndi voi may tinh.
Mach kich 1a b phan tao tin hiéu phu hop dé diéu khién truc tiép cac van cOng
suat trong mach nghich luu. Mach cach ly c¢6 nhiém vu cach ly giita mach cong
suét v&i mach diéu khién dé bao vé mach diéu khién.
Man hinh hién thi va diéu khién c6 nhiém vu hién thi thong tin hé théng nhu tan
sd, dong dién, dién ap,... va dé nguoi st dung c6 thé dit lai thong sb cho hé
théng.
Céc mach thu thap tin hiéu nhu dong dién, dién ap nhiét do,... bién dbi chung

thanh tin hi¢u thich hop dé mach diéu khién c6 thé xu 1y dugc. Ngai ra con co
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cac mach 1am nhiém vu bao vé khic nhu bao vé chéng qua ap hay thap ap dau
vao...

Cac mach diéu khién, thu thap tin hiéu déu can cap ngudn, cac ngudn nay thuong
la nguén dién mot chiéu 5, 12, 15VDC yéu cau dién ap cép phai 6n dinh. BO
nguén c6 nhiém vu tao ra nguén dién thich hop do.

1.2.3.Céc chirc ning ciia man hinh hién thi va ciac phim:

11



Operation mode indication

PU: Lit to indicate PU operation mode.
EXT: Lit to indicate external operation moda.
MNET: Lit to indicate network operation mode.

Rotation direction indication
FWD: Lit during forward rotation
REW: Lit during reverse rotation
Om: Forward frevarsa oparation
Flickering. When the frequency command is
not given even if the
forwardiraverse command is given.

Unit indication
- Hz: Lit to indicate frequency.
- A Lit to indicate cumrent
-W: Lit to indicate voltage.
(Flicker when the set frequency maonitor is
displayed.)

Monitor indication
Lit to indicate monitoring mode.

No functi
Menitor(4-digit LED) Hz MCIN F.RUN o function

numbsar, etc. v -I.!E\l'-- _—
== Start command
forward rotation

Start command
reverse rotation

®Stop operation

Alarms can be reset

Used to set each setting.

If pressed during operation, maonitor

changes as below;

Runnin Cutput Output |,

Mode frequengcy T eurfent |7 mltgge
switchover ¥ I

Use:;;&:_hangzd * Energy saving monior s displaysd when fhe
aac Ing mocke. enargy saving monidor of B 52 ks sst

(Setfing dial: Mitsubishi invarier
dal)

Used to change the
frequency setting and
parameter values.

Operation mode switchover

Used to switch between the PU and external operation mode.

When using the extemal operation mode (operation using a separately
connected frequency setting potentiometer and start signal), press this key to
light up the EXT indication. (Change the Fr7% value to use the combined mode.)
FU: PU operation mode

EXT: External operation mode

Phim Cong dung

Dung dé thay d6i tan s6 va tham sd cai dat

Nhan phim nay dong co quay thuén

12



Nhén phim nay dong co quay nguoc

Chtic nang ngimg: Nhan phim nay dé ngimg motor
@ va cing ltc man hinh s& nhay sang 1énh diéu khién

Chtrc ning reset : Khi c6 16i xay ra nhan phim stop

dé khoi dong lai inverter va luu bdo 16i vao bo nhé

Pugc dung dé ghi lai mot gi tri duoc thiét 1ap &

© ché d cai dat
@ Nhan phim nay dung dé thay doi chtic nang cai dat
A Dung dé thay d6i ché do hoat dong PU hodc hoat

dong ché do tin hi€u bén ngoai .

SU DUNG NUM VAN TREN BANG PIEU KHIEN
Str dung ntit Run dé khéi dong va nat STOP/RESET dé dimng chuong trinh dang
thire thi.Dat tin s6 hoat dong bang cach dung nam vian diéu chinh tan s ngay

trén khoi Inverter.

Irvverter
Motor

—RL1) u
Power supply S (L2
— T-;Ls;.l

Pr.78=0 or 1

13



4.1.2 Basic operation (factory setting)

At powering on (external operation mode)

EXT

. _EXT_ R

nn
oo

I‘ -

PU operation mode
(output frequency monitor)

Hz Mo
- s =

nnr
uuu

PU Jog operation mode

(Refer 1o page 7
/@ SMc000
Valua changa

nNNig
ooy
Qutput current monitor

Ll
E’m’nﬂ:}‘.’q

od-___W5C00

|F and frequancy fickar. |
Fraquancy salling has baan
wiittan and complatad!!

nn
- I

Output voltage monitor

=
ﬂ

Parameter setting mode
£

L

Display the cumant
satling

e

Paramatar and a satting valua

flickar altarnataly.
Paramatar writa is complatad!l

1 11 cC_ri
Pril -‘qLLL RllC . L
Parameter clear All parameter Alarm clear

clear ‘u,

-

.D‘r I".lL.iI'

Parameter copy

B

[Oparation for displaying alamm history] (Refer to page 2500
Past esght alarms can ba displayed.
(The latest alamm is endad by ".".)

Whan no alam history axists, is displayesd.
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HOAT PONG BEN NGOAI/BANG PIEU KHIEN HOAT PONG

BEN NGOALI:

Str dung Pr .79 SET 1én ché do 2 dé chuyén tir diéu khién trén inverter sang diéu

khién cac thong s6 bén ngoai bang tin hi¢u khoi dong va bang chi dan tan so

Danh sach cac tham so

Thr tu Tén Bién d0 cai dat Mac dinh
tham sb
0 Tang Moment 0 dén 30 % 6/4/3/2/1%
( bang tay)
1 Tan s6 cuc dai 0—120 Hz 120Hz
2 Tan s6 cuc 0— 120 Hz 0 Hz
tiéu
3 Tan s6 goc 0 — 400 Hz 60 Hz
4 Cai dat toc do 0 — 400 Hz 60 Hz
Cao
5 Cai dat toc do 0 — 400 Hz 30 Hz
trung binh
6 Cai dat toc do 0 — 400 Hz 10 Hz
trung binh
7 Thoi gian tdng 0 —3600/360 s 5/15 (ghi chu 2)
tbc
8 Thoi gian 0 — 3600/360 s 5/15 (ghi chi 2)
giam tdc
9 Ro le nhiét 0-500 A Dong dién dinh
dién tir murc

15




10 Tan s6 ham 0— 120 Hz 3 Hz
DC
11 Thoi gian ham 0-10s 05s
DC
12 Dién ap ham 0—30% 6/3 (ghi chu 1)
DC
13 Tan s6 khoi 0—60 Hz 0.5 Hz
dong
14 Chon tai ting 0,1,2,3 0
dung
15 Tan sb rung 0 — 400 Hz 5 Hz
16 0 —3600/360 s 055
17 Chon nhiét 0,1,2,3 0
bén ngoai
18 Gi6i han tan 120 — 400Hz 120 Hz
s6 tdc do cao
19 Tan s6 dién ap 0 — 1000V, 9999 9999
chuén
20 Tan s6 1—400 Hz 60Hz
Acc/Dec
21 Bo6 dém thoi 0.1 0
gian Acc/Dec
22 B can giam 0 — 200% 150%
tde cép 1
23 Bo can giam 0 — 200%, 9999 9999

toc cép 2

16




24 0 — 400Hz/9999 9999

25 0 — 400Hz/9999 9999

26 0 — 400Hz/9999 9999

27 0 — 400Hz/9999 9999

28 0,1 0

29 0,1,2,3 0

30 B6 ham dién 0.1 0

tré ngoai

31 Budc nhay tan 0 — 400Hz/9999 9999
s6 1A

32 Budc nhay tan 0 — 400Hz/9999 9999
sd 1B

33 Budc nhay tan 0 — 400Hz/9999 9999
sO 2A

34 Budc nhay tan 0 — 400Hz/9999 9999
s6 2B

35 Budc nhay tan 0 — 400Hz/9999 9999
s6 3A

36 Budc nhay tan 0 — 400Hz/9999 9999
s6 3B

37 Téc d6 hién 2 — 9998 4

thi
38 Momen 0 - 200% 0
khuéch dai (tu

dong)

17




39 DongMomen 0 — 500A 0
khuéch dai
( tw dong)
40 Gan thiét bi 0 — 9999 1234
dau cubi
41 Do nhay SU 0—100 % 10 %
42 0 — 400 Hz 6 Hz
43 0 — 400Hz,9999 9999
44 Thoi gian tang 0 — 3600/360sec 5sec
tdc 1an 2
45 Thoi gian 0 — 3600/360, 9999
giam tdc lan 2 9999
46 Tang Monmen 0 — 30 %, 9999 9999
lan 2
( bang tay)
47 Tan s6 nén 0 — 400Hz/9999 9999
V/F lan 2
48 Giam dong lan 0 — 200% 150%
2
49 Giam tan s6 0 — 400 Hz 0 Hz
lan 2
50 Phét ra tan s6 0 — 400 Hz 30 Hz
lan 2
51 Chon LED 1-14,17,18 1
hién thi
52 Chon hién thi 0,17 - 20 0

18




thanh cai PU

53 Chon hién thi 0-35- 1
cap PU 14,17,18
54 Lua chon bién 1-3,5- 1
d6i tan sb 14,17,18,21
101 — 103,105 —
114,117,118,121
55 Bo diéu chinh 0 — 400 Hz 60 Hz
tan sd
56 Bo diéu chinh 0-500 A Dong dinh mirc
dong
57 Thoi gian khai 0 — 5s, 9999 9999
dong lai
58 0—5s 0.5s
59 Chon cai dat 0,1,2 0
tu xa
60 Chon ché do 0-6 0
tir diéu khién
66 Bo giam tan s6 0 — 400 Hz 60 Hz
67 Sé thir lai 0-10 0
68 Thoi gian chd 0 — 10s,9999 9999
thir lai
69 X6a bd dém 0 0
70 Heé s6 ham dic 0—15/0 — 0
biét 30/0%
71 Lwa chon 0,1,2 0




dong co

72 Chon tan sb 2 — 14 5kHz 14.5kHz
PWM
73 Chon 0 — 5V, 0-5,10-15 1
0—10V
74 Bd loc ngd 0-8 1
vao hang s
75 Chon khai 0,1,2,3 0
dong lai
76 Chon ma tin 0,1,2,3 0
hiéu
77 Tham sé viét 0,1,2
tat
78 Khoa dao 0,1,2 0
chiéu
79 Chon ché do 0-5 0
hoat dong
80 Pong co khoi 0.4 — 55kW, 9999
dong bang tu 9999
81 S cuc tir cia 2 —6,9999 9999
dong co
900 Piéu chinh tan
50
901 Piéu chinh
bién do
902 D6 1éch cai dit 0-10V0-— 0V OHz
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tan s6 va dién 60Hz
ap
903 D6 khéch dai 0-— 10V, 5V 60 Hz
tan so va dién 0 — 400 Hz
ap
904 D6 léch cai dat 0—20mA, 0V OHz
tan s va dong 0 — 60Hz
dién
905 Do khéch dai 0—20mA 20mA, 60Hz
tan s6 va dong 0 — 400Hz
dién

1.3.CAC THAM SO CAI PAT:

Trong cau truc cua inverter ¢6 nhi€u thong sé cai dat nhung chi c6 26 thong s6

ma nguoi 1ap trinh thuong str dung.

Pr 1: tan s6 t6i da

Pr 2: tan s6 t6i thiéu

Pr 3: tan s6 trung binh

Pr 4: tbc d6 cao (RH: ON)

Pr 5: tbc do trung binh (RM: ON)

Pr 6: toc d6 thap (RL: ON)

Pr 22: kha nang ngan chan sy ngirng hoat ddng ctia may.
Pr 24: toc do 4 (RH: OFF,RM,RL: ON)

Pr 25: tbc d6 5 (RH,RL: ON,RM: OFF)

Pr 26: tbc do 6 (RH,RM: ON,RL: OFF)
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Pr 27:
Pr 52:
Pr 54:
Pr 55:
Pr 56:
Pr72:
Pr 232
Pr 233

Pr 234:
Pr 235:
Pr 236:
Pr 237:
Pr 238:

tbc 6 7 (RH,RM,RL: ON)

bang diéu khién/man hinh hién thi cai dit bén trong
Iwa chon thay d6i tan sb trung gian

kiém tra tan sb

kiém tra dong dién

lua chon bién do tan sb

: toc 46 8 (REX: ON;RH,RM,RL: OFF)
: toc 6 9 (RL,REX: ON;RH,RM: OFF)
téc d6 10 (RM,REX: ON;RH,RL: OFF)
tbc d6 11 (RM,RL,REX: ON;RH: OFF)
téc d6 12 (RH,REX: ON;RM,RL: OFF)
tdc d6 13 (RH,RL,REX: ON;RM: OFF)
téc 46 14 (RH,RM,REX: ON;RL: OFF)

Pr 239: toc d6 15 (RH,RM,RL,REX: ON)

1.3.1.Céc chirc ning wng dung ciia tham sb

1.3.1.1. BuU momen (Pr.0 ,Pr.46,Pr.112 )

Parameter
Number

46

112

Pr
Pr
Pr

100% fmm-mmmmm e

Oulput
valtaga

i
-\f!‘r' Satting
1y TETWE
0 Chutput Basa
frequancy  frequency
(Hz)

-
-
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1.3.1.2. Giéi han tan s6 ngo ra:
Piéu chinh tan sb vé Max hodc Min:
Pr.1 :tan s toi da

Pr.2 : tan s6 ti thiéu

Tan s ngd ra c6 thé nam gitra gia tri tan sO max va tan s6 min.

4 | . Clampad at the
Output frequency ’: maximum frequency
Hey
Ry ¥ |
i ]
1 i
1
FPel !
Priz ' ]
1
: 2 i : F raquency satling
P2y | | Frequency a

o 5, 10V
Clampad atthe (4mA) (20mA)
minimum fraquancy

Chi y :Néu chiing ta can tdn s6 ngd ra bang 120Hz hodc cao hon thi ta phai
diéu chinh thong s6 Pr.18

1
.

1.3.1.3.Piéu chinh tin s6 vé gia tri trung binh:
Pr.3 : gia tri trung binh
Pr.19 : gia tri dién 4p tan s trung binh
Gia trj tan so trung binh co thé duoc diéu chinh véi bién do tir 0 dé 400Hz
néu dong co duoc két ndi phu hop.
Vi du:

Pién 4p cua tai 1a 200V vé6i dién ap nguodn 1a 230V

Pr.19 /‘
Qutput

L *frequency (Hz)
[Pr.?:

Pr.47

Output voltage
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Pr.7- Pr.14

Pr.7& Pr.8 :cai dit thoi gian ting tdc, thoi gian giam toc.

Pr.7: thoi gian ting téc. Tinh tir lac start (0 Hz) dén khi dat duoc tan s6 co ban
duoc cai dat 6 Pr.20

Pr.8 : thoi gian giam tdc,1a thoi gian tinh tir lac (stop) tan sd co ban dugc cai dat
& Pr.20 giam vé 0 Hz.

Pr.20 :mbc thoi gian ting toc/ giam tde

Pr.21 :s6 gia thoi g ian tang

toc/gidm toc. T
(60Hz) s " Funning

fraquancy

frequency (Hz)

Output

| Tima

Accalaration Pr? Dacalaration Pr#

Pr.9: ro le nhiét,dién.

Cai dat bao vé€ qua nhiét dong co.chéng han nhu ,binh thuong gia tri dong dién
dinh mirc cua doéng co ¢ tan sé 50 Hz duogc cai dat.viée nay cung cap nhitng dic
tinh bao vé tdi uu cho nhitng diéu khién & téc do thap,bao gdm cong suit 1am

mat déng co giam trong qué trinh diéu khién té d6 thap

Pr.10, Pr.11, Pr.12:sw hiéu chinh him ddng co bing dién mét chiéu

Pr.10: tin s6 hdm 1 chiéu , gi4 tri mdc dinh 14 3 Hz,cap cai dat 0-120 Hz
Pr.11: thoi gian ham,gia tri madc dinh 1a 0.5 s,cép cai dat 0-10 s.
Pr.12: dién ap him. Mic dinh 6%, cap cai dat 0-30 %.
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Pr.13 : tan s6 khoi dong. Mic dinh 14 0.5 s, cap cai dat : 0-60Hz.

Output T — 4
T:quaﬂcy i £
(i i
- ¢ g
g i £
E n g _I_ rTIl;r_E
-ﬁrm OC injection 1 E.n’z ]
Efge mr_l.:'ge _| +Time
P |§ QOperation time
Pr.14 : sy lya chon dac tuyén tai
Pr. 14 Nhitng dic tinh dau ra
setting
0 Momen tai da an dinh
1 Momen tai tai toc d6 thap
2 Dung nang gia trt momen | 0 % tang Ién trong khi chay
da 4n dinh nghich
3 0 % tang lén trong khi chay

thuan
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Pr.14=0 Pr.14=1

For constant-torque loads Forvariable-torque loads
(e.q. conveyor, cart) (Fan, pump)
100 % . 100%
Output ' Qutput i
voltage : voltage |
i i
Base frequency Base frequency
Output frequency (Hz) Qutput frequency (Hz)
Pr.14=2 Pr.14=3
For lift For lift
Boost for forward rotation...Pr. 0 (Pr.46) setting Boost for forward rotation... 0%
Bnostfnir reverse rotation...0% Bnnstfqr reverse rotation.. . Pr. 0 (Pr.46) setting
100% Forward i 100% HEVErsE '
Output |rotation i Output |rotation !
voltage | voltage :
] Keverse ] kgrwardi
Pr.0 T rotation Pr.0 ¥ rotation .
Pr.4& L— Pr.dé
Base frequency Base frequency
Qutput frequency (Hz) Qutput frequency (Hz)

1.3.1.4. Cai dit tin s6 béi nhirng tin hiéu bén ngoai

Hoat dong nhiéu cip téc do ( Pr.4 — Pr.6, Pr.24— Pr.27, Pr.232— Pr.239)

Tham | Chiic nang Mac Pham vi Mo ta

5O dinh

4 Cai dat toc do cao |60 Hz | 0 to 400 Hz Hoat dong khi
RH=ON

5 Cai dat do trung 30Hz |0to400 Hz Hoat dong khi

binh RM=ON

6 Cai dat toc do thap | 10 Hz | 0 to 400 Hz Hoat dong khi RL

=ON
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24 | Caidattocdo4 | 9999 | 0to 400 Hz
19999

25 | Caidattocdo5 | 9999 |0 to 400 Hz
9999

26 | Caidattbcdo6 | 9999 |0 to400 Hz
19999

27 | Caidattbcdo7 9999 |0 to400 Hz
,9999

232 | Caidattocdo8 | 9999 |0 to 400 Hz
19999

233 | Caidattocdo9 | 9999 |0 to 400 Hz
,9999

234 | Cai dattdc do 10 | 9999 | 0 to 400 Hz
,9999

235 | Caidattbcdo 11 |9999 |0 to 400 Hz
19999

236 | Caidattdbcdo 12 [9999 |0 to400 Hz
19999

237 | Caidattécdo 13 | 9999 | 0 to 400 Hz
19999

238 | Caidattoc do 14 | 9999 | 0 to 400 Hz
,9999

239 | Caidattdcdo 15 |9999 |0 to 400 Hz
,9999

Téan sb tir toc do 4
dén tdc do 15 co thé
duoc thiét 1ap két
hop tin hi€u ngoai

RH,RM,RL,REX
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Curpar frequancy (Hz)

Farward

rotation ) o
5 55
T E,-E
8 < g%
B =
2 LB

Multi-Speed Operation
Connection Example

Chuing ta c6 thé diéu chinh 17 téc 6 khac nhau bang cach phdi hop giita

tan sO Max va tan sO Min.

Khi str dung chan trung gian REX thi phai diéu khién thong sé Pr.180-Pr183.
1.3.1.5. Jog operation (Pr.15, Pr.16)

C6 thé cai dit tan sb va thoi gian ting toc / giam tdc cho hoat dong nhay.Hoat

dong nhay c6 thé dugc thuc hién tir tin hiéu bén ngoai hodc PU.
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Tham sb Churc nang Mac dinh | Pham vi

15 Nhay tan sd 5 Hz 0 dén 400 Hz

16 Thoi gian tang toc/ 05s 0 dén 3600/360s
giam toc nhay

Hoat dong tur tin hiéu bén ngoai:

Output 4+ Imvartar
frequency(Hz) | el
Pea pe---#e- Thras-phase AC RiL1 Ue—
Pris [ power supply 512 v Matar
- | Ferwand : —& T3 we——
Jog frequency ! rpation | #Tima —
ssfingrange | | ! | 1%, Pevaias ) STF
S ! ! i Forward rotation start — 5TR
! P Pele 1 ! ! Reverse roltion start 4 JOG
! 1 1 1 JOG signal
I 1 1 1
10G signal [} Foni | =
Forward 1 T ] i
roiafion STF '— 1 1
Reverse on f f ¢l
ol fion TR o - Connection diagram for external jog operation
Operation Indication

1.Screen at powering on
= Confirm that the external operation mode is selected.
([EXT] lit)
If not displayed, press (£ to change to the
external [EXT] operation mode.
If the operation mode still does not change,
st Pr. 79 to change to the external operation mode.

) ON
2.Tumn the JOG switch on. t Gﬁ

3.Turn the start switch (STF or STR) on. Forward
+ The motor rotates while start switch ON =
(STF or 3TR) is ON. f Rewarse
* Rotates at SHz. (Initial value of Pr_ [ 5) rattian

Farward

mEian
4. Tum the start switch [STF ar STR) off. % ':D‘
‘ Flasgasras
OFF retion
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Hoat d6ng nhay ché @6 PU

Inverter

~ — &R
Three-phase AC DSz
power supply —& 15

FR-DUOT
CAS,

z<c
T

Operation Indication
1 . Confirmation of the RUN indication and e
operation mode indication Ann ek

+ The monitor mode should have been selected.
+ The inverter should be at a stop.

=
2.Prass@tumonsatha O =

PU JOG operation mode.

: (o) =
3.Press @[Dr I..liL_':J]-. @
- While @ or ()} is pressed, the Hold down.
miotor rotates.
* Rotates at SHz. (initial value of Pr. 15)
4 Release (v (or = ). @ =
Release
[When changing the frequency of PU JOG
operation] n [The parameter \II
e = [ number read

9.Press @ to choose the parameter praviously |

setting mode. /4" I\appaars. I,II
6.Tumn @ until Pr. 15 JOG frequency =

Jrequency
appears. N
4

7 .Press @")tﬂ&hmutl‘mcurrantrysat =

value, (SHz)
8.Turn® to set the value o @ =

=100 40Hz) N

Q.Prass .,j_Fr to set. E:}

10. Parform the operations in steps 1 to 4. Flicker - - - Parameter selting complete!!
The motor rotates at 10Hz
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- Budc nhay tan so

Dé bo qua cac tan s6 cong hudng cia mady mdc nho, nhdy qua tan s6 d6.Co thé

thiét 1ap 3 diém nhay tan s6.Tan s6 nhay co thé 1a 16n hon hodc bé hon diém

nhay.

Thiét 1ap cho 1A, 2A hodc 3A trd thanh diém nhay, hoat dong tai cac tan s6 nay

Khong nhay khi dit & 9999 Hz ( mic dinh)

Trong sudt qua trinh ting téc va giam tdc, tan sd hoat dong luc thiét 1ap bi bo

qua.

Pr.39: thiét 1ap hién thi d6 16n toc d6

Téc do tire thoi cia may moc nhu bang chuyén c6 thé duogc thiét 14p.chung ta

c6 thé thiét 1ap tir man hinh hién thi,bang diéu khién dé hién thi toc d6 hoat

dong trong cung mot bo téc do ciia may moc dang sir dung.

Pr.38: tan s tai 5V (10V) ngo vao

C6 thé thiét 1ap tan s6 khi tan so thiét 1ap ngod vao tir bén ngoai 12 5V hodc

10vDC

Chi v: khong can thiét 1ap dién ap ngo vao 1a 5V hodc 10VDC giita cac dau ra

chan 2 va 4.

Pr.39: tan s tai ngo vao 20Ma
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Tan s6 duoc thiét 1ap tir bén ngoai inverter ¢6 thé thiét 1ap tan so sir dung cho
20mA.

Pr.41: 46 nhay cta tan sd

‘-,j;g Running frequency
EH—* /L djustable range
5 ——
d=
=]
I
=
L= +*Time
Cutput signal
su OFF M OFF

Pr.42 — Pr.43: do léch tan s6 ngo ra

Pr.44 — Pr.48: thiét 1ap tham sd diéu khién thtr hai

Pr.52: bang diéu khién s6 liéu hién thi chinh PU

- €06 thé chon chon gifra 5 ky hiéu dé thiét 1ap thong sb trong bang sau:

Pr.52 Loai ky hiéu Pon vi hién thi
Tan s6 ngo ra Hz
0.100 Dong ra A
Ngo ra V
Hién thi canh bao
23 Thoi gian chay tc thoi hr

1. Khi thiét 1ap vé 0

2. Thoi gian chay tirc thoi duge dém tir 0 toi 9999 gidr va sau d6 bi x6a,dém
lai tir gid tri O.

3. Gia trj thoi gian tirc thoi khong duoc duy tri tit.

Pr.54: cac tham sd du ra chung
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Pr.55 — Pr.56 :cai dit bo diéu chinh chuan

Pr.59: bg chon chiic ndng gia tri cai dat tur xa.

Gia tri dat pr.59 1a 1 hodc 2,chung ta c6 thé thay do6i RH,RM va RL dic trung
cac dau ndi cho su ting tdc,giam toc,xd6a gid trj cai dit va gidng chirc ning

dau véo cua gia tri dat tir xa

—
3
[= 8

=
o

frequency (Hz)

™
Acceleration (RH)

Deceleration (RM) -
Clear (RL) L
Forward rotation (STF) J oM | OM -

Pr.60: su lwa chon ting tdc,giam tdc tin ciy ngan nhat

Khi tham s6 nay duoc chon,inverter ¢ thé diéu chinh bang phang khi ma thoi
gian tang toc/giam tdc khong cung cai dat theo diéu kién mic du twong thich
gia trj cai dit mdi tham sd.diu nay thuan loi cho ché do van hanh khi ban can
chinh x4c gia tri.

Pr.73: lya chon tan s6 lam dai lugng diéu khién bién do dién ap

Chung ta c6 thé ngit dau vao (diém cubi 2) cac dic diém véi gia tri dat tan

s0 bao hiéu dién ap.

Gia tri cai dat pr.73 Hai dau vao dién ap
0 DC 0 -5 V dau vao (mic dinh)
1 Dc 0— 10 V dau vao
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Pr.74: hang s6 thoi gian bd loc dau vao

Pr.75: lva chon cai dat lai/ngét két ndi PU/lya chon dung ché d6 PU

Chure ning nay canh bao va dung inverter vdi 16i cua inverter khi inverter

phat hién diéu d6 & PU (bang diéu khién va bo tham sd) bo ndi trd nén ngung

két noi tir inverter

Gia tr1 dat Bao hiéu cai dat lai Ngung kétndi | Lua chon
pr.75 PU dung PU
0 Pau vao ludn ludén dugc chiap nhan | Giit can bang | Ham ti lac
1 Dau vao chi duge chdp nhan khi | hoat dong khi | dung lai,chi
qua chtrc nang bao vé ngat két n6i PU | khi nhén
2 Pau vao ludn duoc chép nhan Pau ra inverter | khoa dung
Piu vao chi dugce chdp nhan khi | dugc ngit khi | PU trong
3 qua chtric nang bao vé PU ngung két | ché do PU
nbi
14 (mac dinh) Giit c4n bang Dung lai
Pau vao ludn duge chép nhan hoat dong khi khi nhan
15 Pau vao chi chi dugc chép nhan ngét két ndi PU | khoa stop
khi qua chtic ndng bao v¢ trong tét ca
16 Pau vao ludn duoc chap Pau ra inverter | cac ché do
duoc ngat khi | hoat dong
17 DAu vao chi chi dugc chdpnhan | PUngimgkét | (PU,ndi
khi qua chtric nang bao vé ndi ngoai,truyén

thong)
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Luwa chon ché do hoat dong(Pr.79)

Bién tan c6 2 ché d6 hoat dong : hoat dong ché d6 diéu khién bén ngoai va hoat

dong ché do PU(bang diéu khién va cac bd phan tham s6).C6 thé cai dat tham sb

ndy dung riéng cé hai.Gia tri dat tham s6 nay co thé thay d6i bang khi & ché do

diéu khién bén ngoai

Gia tri cai dat

Mo ta

Co thé thay doi ché do hoat dong PU hay ché do hoat dong

0 EXT dung nut bam & bang diéu khién va bo bién sd.Poc cot
giatri 1 va2 dung mo ta ché d6 hoat dong
Ché d6 hoat dong Tan sb hoat dong | Bao hi¢u ban dau
Hoat dong 0 ché | Cai dat boi nim | Bang diéu khién
d6 PU diéu khién , nit & | bat dau(chay thuén
! bang diéu khién | hay nghich) cic
hay nat bo bién sé | phim diéu khién
Ché d6 external Tin hiéu dau vao | Tin hiéu dau vao
tor bén ngoai ,gitta | tor bé ngoai(STF
? cac dau ndi 2 va STR céc dau
nbi)
Hoat dong ¢ ché Cai dat béi num Tin hiéu dau vao
d6 PU va EXT diéu khién, cac tir bé ngoai(STF
3 phim ¢ bang didu | va STR cac dau
khién, lya chon da néi)
tde do
Hoat dong ¢ ché Tin hiéu dau vao Bang diéu khién
4 do PU va EXT tor bén ngoai, gitta bét déu(chay thuan
cac dau noi hay nghich) céc
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nhiéu cap toc do

2.4,5,luc chon phim diéu khién

6 Ché d6 luan phién

7 Pu hoat dong khoa lién dong

bat trong suot qua trinh hoat dong)
_Lua chon PU hoat dong khi tin hi¢u X16 1a OFF
_Lya chon EXT hoat dong khi tin hi¢u X16 1a on

Bo chuyén hoat dong ché @9 tin hiéu bén ngoai( khong thé

Chi v : Str dung Pr.180-Pr.183( Iwa chon két ndi dau vao) an dinh két nbi,

dung tin hiéu X16

Pr.79 =6 (ché d6 luan phién) khi cai dit c6 thé thay doi hoat dong & ché do PU

hay EXT bat ky thoi gian nao

Ché d6 luan phién Chuyén d6i
1 Ché d6 hoat dong EXT | Dit liéu CPo EXT lay tir
sang Pu Cbo PU
2 Ché d6 hoat dong Khi bat cong tac chuyén
PUsang EXT d6i CPo dung gia tri nim
bén ngoai va tin hi¢u bit
dau

Pr.80Muc dich chung vé diéu khién vecto tir thong

Pr.80 dung lugng cong suat dong co

Muc dich chung vé diéu khién vecto tir thong c6 lgi thé khi can momen
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khai dong 16n hay toc ¢6 momen thap du dé cai dat dung luong dong co.Khi
dung dong co momen khong doi ,cai dat Pr.71( chon dong co dugc ing dung)
t6i 1 hay 13-16(dong co momen khong doi)

Pr.82, Pr.83, Pr.90,Pr.96 tu dong thay d6i ngoai tuyén va su diéu chinh bang

tay ctia hang s6 dong co

Pr.82 Dong dién tir hdéa dong co

Pr.83 Dién ap dinh mtrc dong co

Pr.90 Hang s6 dong co

Pr.96 Cai dat tinh trang tu dong diéu chinh

-Co thé do tu dong hr:ing ) dong co st dung vdi muc dich chung vé diéu khién
vecto tir thong voi ty dong thay ddi(ngoai tuyén) chirc ning

_Sau khi lya chon muc dich chung vé diéu khién vecto tur thong ,cai dat tham sb

theo

Panh s6 Tén Khoang diéu chinh
71 bong co tng dung 3,13 hay 23
83 Dién ap dinh mtrc dong | 0-100V
vy
84 Tan sb dinh mac dong | 0-400Hz
y
96 Trang thai tu dong cai 0 | Khong ty dong cai dat
dit ngoai tuyén ngoai tuyén
1 | tw dong cai dat ngoai
tuyén khong chay dong
cO

Chu y: 1.Dong co s€ dugc két ndi khi bat dau chay
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2.C6 thé lam ngoai tuyén tu thay d6i bang phang hon véi tai 6n dinh dit 1én
dong co

3.Khong thé diéu chinh dong co dac biét nhu 1a dong co vanh truot tdc do cao va
dong co tdc d6 thap

_Co6 thé kiém tra két qua diéu chinh véi Pr.90

_Co thé cai dat dong kich tir dong co va hé s6 dong co véi Pr.82 va Pr.90

Pr.117-Pr.151RS-485 su van hanh truyén thong
Pr.117 S6 ¢ dinh

Pr.118 téc do truyén thong

Pr.119 ding d6 dai bit/do dai dit liéu

Pr.120 Kiém tra chin 1é c6 ma_“lt/vrflng mat

Pr.121 S6 luong sy tht lai truyén thong

Pr.122 thoi khoang kiém tra truyén thong

Pr.123Cai dat thoi gian cho

Pr.124Chon lua su Véng/ c6 matCR/LF

RS-485 truyén thong c6 thé trinh dién tir ghép vai PU ciia bién tan
Vé6i RS-485 su truyén thong cai dit tham s theo:

Panh s Pr Tén Gia tri dat | Mo ta
117 Khu vyc ¢ dinh | 0-31 Cai dat s6 ¢6 dinh cho
bién tan
118 Téc do truyén 48 4800baud
thong 96 9600 baud
192 19200 baud
119 Ding d6 dai bit/do | 0 1 bit dung, 8 bit dit liéu
dai di liéu 1 2bit dimg, 8 bit di liéu
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10

1bit dung, 7 bit dir li¢u

11 2bit dung, 7 bit dir li¢u
120 Kiém tra chdn1¢ |0 S6 kiém tra bit chdn 1é
c6/vang mat 1 kiém tra bit 1
2 kiém tra bit chén
121 S6 lugng sy thir | 0-10 Cho phép cai dat so lan
lai truyén thong bao lai 18i truyén thong
9999 Khong kiém tra 15 truyén
thong
122 0 Khong cho phép truyén
thong
Khoang kiém tra | 0.1-999.8 | Cai dit khoang thoi gian
truyén thong truyén thong
9999 Dung kiém tra su truyén
thong
123 Cai dat thoi gian | 0-150 Cai dat thoi gian cho phat
cho di
9999 Cai dat thoi gian cho phat
di su truyén thong
124 Chon lya su 0 S6 CR (LF)
c6/vang mat 1 Chi CR
CRILF 2 Ca CR va LF

Chi y: cai dat nhitng tham s6 nay khong cho phép trong qué trinh PU hoat dong
PR128-134 diéu khién PID
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Pr.128 lua chon hoat dong Pid
Pr.129 lién két i 1& Pid
Pr.130Pid toam tho1 gian

Pr.131 gidi han trén
Pr.132 gi¢i han dudi

Pr.133 cai dat diém hoat dong Pid cho van hanh PU
Pr.134 Dinh nghia thoi gian Pid

Bién tan co thé st dung diéu khién xir Iy dit liéu, theo dinh muc ,dung luong khi

hay ap luc

- Tin hiéu dién ap vao(0 dén +,-5V hay +,-10V) hay cai dat
Pr.133 duoc str dung nhu 1 cai dit diém tir 40 dén 20mA DC tin hiéu dong vao

str dung nhu 1 gi tri phan hdi dén hé théng cau tao phan hdi diéu khién PID

S6 tham sb Hé s6 cai dat Day cai dat Chu thich
128 0 0,20,21
100% 0.1 t6i 9999diéu khién s6
129 1000%,9999 ti 16
1s 0.1 t6i 3600s,9999 | 9999diéu khién
150 toan bo sb
131 9999 0.1 téi 9999 chtic nang
1000%,9999 khong hop 18
130 9999 0.1 téi 9999 chtic ndng
1000%,9999 khong hop 18
133 0% 0 t6i 1000%,
- 9999 0.01 dén 10s,9999 | 9999diéu khién so
khac nhau
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Thamsé | Cai dat Tén M6 ta
Lua cho hoat | NO hoat dong PID
128 0
dong
20 Cép nhiét, dieu | PID hoat dong
khién , ap luc nguoc chiéu
” Lam lanh Pid hoat dong
cung chiéu
Néu day ti 1¢ 1a hep ( tham sb cai
dit 1a nho), bd bién d6i khac nhau
, 16n v6i 1 thay doi yéu cua xir 1y gia
0.1 dén .
129 Day ti 1¢ PID tri.Do do day ti 1€ hep,tuong g do
100% .
nhay ( d0 khuyéch dai) hoan thi¢n
nhung d6 6n dinh xubng cép, o
dao dong xuét hién
9999 NO diéu khién ti 1¢
Thot gian yéu cau cho toan b hoat
dong tao ra dunh nhu bd bién doi
0.1 dén diéu khién nhu cho hoat dong ti 1¢
130 PID toan thoi ,
3600s ) .Toan thoi gian giam ,cai dat di€ém
1an ~
J dat duoc d¢ dang nhung d¢ dao
dong giam hon nhiéu
9999 NO diéu khién toan phan
Cai dat gioi han trén.Néu gia tri
0 dén phan hdi vuot qua cai dit, tin hiéu
131 G161 han trén
100% FPU la ngo ra (xtr 1y gia tri cua 4

mA la twong duong 0% va 20mA
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dén 100%

9999 NO chtric ndng

Cai dat giéi han dudi (Néu gia tri

xu 1y di ra ngoai day cai dat ,1 dén

0 dén c6 thé xuat dau ra . Trong trudong
132 Gidi han dudi
100% hop nay ,gia tri xu ly cia 4mA 1a
trong duong 0% va 20mA dén
100%)
9999 NO chtic ndng

Chi c6 gia tri hop 18 cho nat nhan
PU va hanh PU hodc kiéu két ndi
van hanh PU/EXT

Cai dat diém

133 0 dén Cho van hanh & ché do bén ngoai ,
100% | Hoat dong PID | dién ap qua 2-5 l1a diém cai dat
cho van hanh PU | (Gia tri PR902 thi tuong duong
0%va gia tri6 Pr903 twong duong
100%)
Thoi gian yéu cau cho hoat dong
, dao ham tao ra dung nhu gia tri
0 dén _
134 PID thoi gian vi | nhu hoat dong ti 1€ .Nhu vay thot
100% _ _ o
sal gian vi sai giam , do dap tng 16n
hon thi lam thay d6i d¢ sai 1éch
9999 NO diéu khién vi phan

Chiing ta c6 thé diéu chinh 17 toc d6 khac nhau bang cach phéi hop giira

tan sO Max va tan sO0 Min.
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Khi sir dyng chan trung gian REX thi phai diéu khién thong s6 Pr.180-Pri183.

4.15.1. lua chon cac churc nang ngd vao (Pr.179—Pr.189 )

Tham s Chirc ning Mic dinh | Pham vi
178 Lua chon chtrc nang | 60 0 to 20, 22 to 28,42 to
cua tiép diém STF 44,60,62,64 to 71, 9999
179 Lua chon chirc nang | 61 0 to 20, 22 to 28,42 to
cua tiép diém STR 44,60,62,64 to 71, 9999
180 Lua chon chtrc nang | 0
cua tiép diém RL
181 Lua chon chitc nang | 1
cua tiép diém RM 0 to 20, 22 to 28,42 to 44,
182 Lya chon chiic nang | 2 62,64 to 71, 9999
cua tiép diém RH
183 Lya chon chitic nang | 3
cua tiép diém RT
184 Lua chon chttc nang | 4 0to 20, 22 to 28, 42 to 44 62
cua tiép diém AU to 71, 9999
185 Lya chon chttic nang | 5
cua tiép diém AM
186 Lya chon chttic nang | 6
ciia tiép didm CS 0 to 20, 22 to 28,42 to 44,
187 Lua chon chtrc nang | 24 0264 1071,9999
cua tiép diém MRS
188 Lua chon chtrc nang | 25
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cua tiép diém STOP

189 Lya chon chirc nang | 62
cua tiép diém RES
Tén tin hi€u
Cai dat Chtic ndng
ngo ra
Pr.59=0 (mac dinh) | Hoat dong tdc do
tha
0 RL P
Pr.59=1,2 Cai dat remote (x6a
cai dat)
Pr.59=0 (mac dinh) | Hoat dong tdc do
trung binh
1 RM
Pr.59=1,2 Cai dat remote
(giam téc )
Pr.59=0 (mac dinh ) | Hoat dong tbc do
Cao
2 RH
Pr.59=1,2 Cai dat remote
(tang toc )
3 RT Chon chure nang tha 2
4 AU Chon dong dién ngd ra
5 JOG Chon churc nang hoat dong nhay
6 CS Tin hi¢u cua role nhi¢t bén ngoai vao
. oH Chon chtrc nang ty dong khéi dong lai
sau khi mat dién tirc thoi
8 REX Chon chirc nang hoat dong 15 cap toc do
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16 X16 Hoat dong thay d6i PU- EXTERNAL

18 X18 V/F dugc diéu khién khi X18=ON

Pr.190—Pr.197 lua chon chirc ning cua tin hiéu ngo ra

Pr.190 lwra chon chirc ning cho tiép diém RUN
Pr.191 lya chon chirc ning cho tiép diém SU
Pr.192 lya chon chitc ning cho tiép diém IPF
Pr.193 lya chon chirc ning cho tiép diém OL
Pr.194 lya chon chitc ning cho tiép diém FU
Pr.195 Iira chon chirc ning cho tiép diém ABC 1
Pr.196 lya chon chirc ning cho tiép diém ABC 2

TONG KET CHUONG 1
Qua chuong nay ching ta di nghién ctru mét cach tong quan nhat vé
bién tan. Ngoai ra, ta cling théy duoc tam quan trong, su can thiét cua cac bd
bién ddi dic biét 1a bién tan trong truyén dong dién thay ddi téc do. Khong
nhiing vay, ta con biét thém duoc cac luat diéu khién tdc do cua dong co xoay
chiéu khong déng bd. Dac biét viéc st dung bién tan trong san Xudt con mang
lai nhitng loi ich to 16n vé kinh té do bién tan giup tiét kiém ning lugng.
Chinh vi nhitng loi ich va su vuot troi trong giai phap cong nghé cua bién tan

mang lai ma ngdy nay bién tan da trd thanh mot thiét bj khong thé thiéu.
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CHUONG 2: BIEN TAN NGUON AP

2.1. Khai niém

Bién tin ngudn ap hay con goi 13 bd nghich luu dién ap c6 dic diém la
dang dién 4p ra tai dugc dinh hinh san, con dang dong dién tai lai phu thudc vao
tinh chat tai. Ngudn cép dién cho bién tan phai 1a ngudn strc dién dongvdi ndi tré
nho. Néu st dung chinh luu lam nguén cho b nghich luu doc 1ap thi can phai
mic thém mot tu dién CO & dau vao nghich luu dé mot mat dam bao dién ap
ngudn it bi thay d6i, mat khic dé trao d6i nang luong phan khang véi dién cam
tai (vdi tai R hodc dong co dién). Dién 4p ra cuia b nghich luu doc 1ap khong cod
dang hinh sin nhu mong mudn ma da s6 1a dang xung chir nhat. Bé danh gia

song hai ctua di¢n 4p ra nguoi ta thuong dung hé so sau :

_Uq (2.1)
Uy

Kq
Trong d6 Uq va Ul 1a tri hi¢u dung ctia song hai bac q va bac 1
(song co ban). Cac van din dung trong bd nghich lwu doc 1ap cé thé 1a thyristor
hodc transistor (bipolar, MOSFET, IGBT), nhung phu hgp va uvu tién hon ca 1a
dung transistor do d6 ngudi ta tranh dung thyristor. Cac so ¢ nghich luu doc 1ap

phan 16n ¢6 dang twong ty nhu & mach chinh luwu, théng dung nhat 1a so dd cau.
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2.2.  Céac loai bién tin ngudn ap

2.2.1. Bién tan nguon 4p mdt pha (B4 nghich lwu ap ciu mdt pha)

b) So do a) DPic tinh

Hinh 2.1. B6 nghich luu 4p cau 1

Trén Hinh 1.11 trinh bay so dd bd bién tin ngudn ap mot pha cac thyristor tir
T1+T4 duge nbi theo so dd cau diéu khién ting cip (T1-Ta va To-Ta).

Cac tu dién C4, Cz 1am nhiém vu chuyén mach. Vi du khi T1 va T4 mo cho
dong dién chay qua tu dién Cy, C, dugc nap to1 gia tri dién ap nguén. Khi mé
T2, T3 thi C1 phong dién qua Ty, T2 con Cz phong qua Ts, Ta.

Nhu vay dong qua T1, T4 giam t&i khong, cac thyristor nay bj ngat. Cac diode
D1 — D4 ngan cac tu chuyén mach véi tai dé loai trir anh hudng cua cac tu 1én
tai. Cac diode Ds — Dg tao thanh mét cau nguoc cho dong phan khang di qua
tu Co.

Vi du: néu trude day T1-Tamd, dong tai chay theo chiéu mii tén trén
hinh v€ thi khi cho xung m¢ T2- Tzdong tai do tac dung cua stc dién dong tu
cam trong mach tai khong thé d6i chiéu dot ngdt ma van giir chiéu cii trong
mot khodng thoi gian to + t3. Trong khoang thoi gian t2 + t3 dong chay qua
Ds — Co — D7. Céc dién khang L1, L2 dung dé han ché dong dién phong cua

C1, C2 khong qua thyristor can khéa (vi C1 con c6 thé phong dién trong mach
D1-Ds L1-T2con Cy trong mach Tz-L2-Dg-Ds).
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Néu khong ¢o6 L, L, thi dong dién phong theo mach vira noi s& kha 16n va sy
chuyén mach s& gip kho khan. Pién ap trén tai c6 dang chit nhat (Hinh 1-b).
Pé tim biéu thuc ix(t) qua tai ta dung bién d6i Laplace va bién d6i nguoc.

Theo dinh 1y vé ham gdc c¢6 chu ky T, ta co:

T

1
F(p) = mjo e PTf(t)dt (2.2)

Van dung va truong hop dang xét co thé tim anh ctia dién ap dat trén tai :

1 T
Ue(p) = mfze_pTUddt —fT e PTU,dt (2.3)
0 T

2

Khai trién ra ta co:

2 p
U T Ujl—e " 2
Ue(p) = —d(l - e_pE) =t
p P 1+eP2
Anh ctia dong tai:
pT
Ue(p) _ Uq 1—e ™ A(p)
t\P p(1+ep2)(r+pL) p
Va:
i=n
A(pk) ept (25)

ey =
.:Kle(Pk)

l

Sau khi tim cuc tri cia B(pk), cudi cung ta duoc:
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Ugl—e" _ Ug(1—e"™)) .
] = —— - 2R je (26)
(&) r 1+ ek’ ol w(—x + jr) ¢

rT 2T
— ot =—; 0 = wt.
27L T

Trong d6: = £ =
Néu dit ¢ = arctg ;—C ta nhan duoc biéu thirc mai:

40U U,1— ek
N sm(@ ®) — 4 e"“9 (2.7)
TVr? + x? r 1+ekm

i (t) =

Trong d6 s6 hang thi nhat 1a dong thiét 1ap, s6 hang thtr 2 1a dong tir do chay
qua tai.

Gia tr1 hiéu dung cia dong qua tai xac dinh nhu sau:

\/7’[ i dwt (2.8)

Trong do:
i, (t) = ¢sin(9 — @) = Acos?@sinf — ksin?@cosf
‘ Vr? + x2
4U
A=—2. k=—
T x
_ X r
SINQp = ——; cosp = ——
v Vr2 + x? v Vr2 + x?
Nhu vay:
2T

1
I, = 2_j iZ (Acos?@sind — ksin?@cos6)2dwt
T
0
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4U,; |(cos?@)? + (ksin?)? (2.9)
r 2

Gia tri dong trung binh chay qua Diode nguoc:

4U,
Loy = ——28_ os(p — 1 (2.10)
o0 = e @Y
Gia tri dong trung binh chay qua Thyristor:
4U
Iy = —dcos(q) +1) (2.11)

n2\m + x2
Nguoi ta st dung bg chinh luu dé taora ngué)n Ud cung cép cho bd nghich
lru. B chinh luu chi cho dong chay qua theo mot chiéu cho nén trong so dd
nghich luu dién 4p c6 st dung tu Co. Nang luong dién tich trong tai 1a ngudn
sinh dong chay qua Co, nhu vay s€ tranh dugc hién tuong qué dién ap trén céc

thyristor khi chuyén mach. Dong qua Co ciing 1a dong tirc thoi chay qua tai, vi

vay:
duo 4Ud
i, =Cy—— = iy ——=sin(f — (2.12)
0 de iz a2 6-9)
hoac:
[ 4U 4U
wCoAU, = f—dsin 0—9)dd = ——% cos(p —1) (213)
e S A
Hay:
4U -1
acos(p —1) (2.14)

Co= 2nf. TAUNTZ + x2
Thuong nhan: AU, = 0,1U,.
2.2.2. Hé thong Mac — Maray — Betfor
So d6 cua hé théng biéu dién ¢ Hinh 2.2
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+ @

i

D,

D, LS D,

a) b)

Hinh 2.2. B4 nghich c6 diode phong dién

b) So dd co diode nbi voi anode thyristor a) Diode ndi vao bién ap

Su khac nhau giira 2 hé théng nay 1a: ¢ hinh a) cac diode dugc méc vao
anod cta cac thyristor, con & hinh b) thi mic vao cac dau ra ctia bién ap. Hoat
dong cac hé thong trén quan diém chuyén mach giong nhu cac hé thong bd
ngit mach tinh c¢6 cudn khang cong huong. Khi md Ti, do tac dong cudn so
cap ctia bién ap (nhu bién 4p ty ngiu) nén tu C nap t6i dién ap gan bang 2E.
Khi m& T, T1 bi ngat boi tu dién C. O hé thong hinh a) ty nap chuyén doi
cong huong trong mach C-T,-L-D: t6i dién ap 2E véi dau am. Ap trén tu
khong thé vuot qua gia tri 2E bat ké co cong huong & mach tai do co6 phong

nguoc cua tu qua nhitng diode twong tmg va ngudn nap.

Thoi gian dé ngat thyristor bang 1/4 chu ky dao dong riéng ctia mach
LC. Xung dong dién chuyén nap cong huéng tu dién co bién d6 twong ddi
16n, diéu d6 c6 anh hudng t6i viéc xuat hién ton hao phu trong cac phan tir
chuyén mach. P& giam cac ton hao do trén hinh 2.1b) phan tir chuyén mach bi
dap tat do sy hoat déng ciia bién ap tw ngau. Néu diode D1, D2 duoc ndi vao
cac dau ra cudn so cép bién ap thi mach chuyén nap tu dién duogc ndi toi céac

dau tan cung cudn so cdp. Trong trudng hop nay nang luong phan khang tich
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tu trong L & doan cudi chuyén mach khong bi mat & trong mach ma tro vé
ngudn qua nhitng diode va phan cudn day thich hop. Hé thong cho phép dua
mot phan niang lwong phan khang trd vé nguon. Hé thong tao ra 4p chit nhat.
Str dung dién 4p chit nhat trong nhiéu trudong hop giy hau qua xdu. Ngudi ta
dua thém filt loc dé 4p c6 dang gan hinh sin hon.
2.2.3. B nghich lwu noi tiép

Trong cac bo nghich luu ndi tiép, tai tham gia truc tiép hodc gian tiép
vao mach cong hudng giy nén dao dong dé mo thyristor chu ky. Ngit cac
thyristor thyc hién bang cong huong. Chung ta hiy phan tich bo nghich luu
ndi tiép Hinh 2.3. Gia thiét réng tu C chua dugc nap dién. Khi mé thyristor
T1 tu dién dugc cong hudng trong mach Ti- Li- LS- R- C téi dién 4p gan 2E.
Néu chat luong cia mach 16n (thuc té coi n6 16n hon 2) thi xung dong sé& co
dang hinh sin (Hinh 2.2b). Sau khi dong dién i d6i chiéu T1 ngit cong hudng.
Dién ap trén tu duoc giit lai cho t&i khi T2 mé. Sau khi T, dan, tu dién duoc
chuyén nap céng huong trong mach C-R-LS-L,-T2, T2 bi khoa gidng nhu Ty,
xuat hién xung thir 2 cia dong tai. Xung nay c6 dang hinh sin va n6 chinh 1a

chu ky am cta dong tai. Dang cta dong dién phu thudc vao vi tri tuong hd

cua 2 xung,
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Thoi gian ngat 16n nhat xay ra trong trudng hop fi< fo vi rang thoi gian
chuyén nap cong huéng tu dién tx duoc cong thém thoi gian cham top.
Khi fi = fo, ta c6 dang dong tai tot nhat. Xau nhat 13 khi fi> fo boi vi dang cia
dong gan véi dang hinh chir nhat, 6 ting dong va dién ap 16n , thoi gian td
giam (Hinh 2.3). Nhiing nghién cru gan day di chi ra rang nghich luu c6 f
16n hon fo khong nhiéu, nghich luu néi tiép van gilr dugc nhimng wu diém cia
minh. Néu nhu dong dién khong can dang hinh sin thi nguoc Iwu ndi tiép lam
viéc voi fi<fo 1a tot nhat. Nguoi ta nhan thiy ting thoi gian ngat ty = top + tx
can phai nhan gia tri Q 1on ( vi du Q > 1,4) nhung Q 16n thi lai 1am giam cong
suat tai. Do tang dién 4p cling gidi han ting gia tri Q. Po ting dién ap phu
thudc kha manh vao Q, do d6 nén nhan 1< Q< 4. Tré khang L1 va L» trong h¢
thdng gitr mot vai tro rit quan trong nhd sy twong hd manh cua chung (Ko~1)
nén khi m¢ mot thyristor thi thyristor thtr hai c6 dién ap nguoc 16n hon (trong

thoi gian tx) nén lam tang d6 tin cay khoa thyristor .

NN NN =W
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AN
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a) fi<fo b) fi=fo c)fi>fo

Hinh 2.4. Cac dic tinh co ban cia bd nghich luu ndi tiép
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Hinh 2.5. B nghich luu néi tiép co phan chia ty dién va dung mach bao vé
dit mach va ngan mach tai

Ta nhén thiy rang dién ap trén cac cudn khang khong c6 dang hinh sin
nhung ¢6 tan sd 16n. Pac tinh nay thudng dugc st dung dé cap dién cho céc tai
c¢6 nhiéu dau ra, doi hoi tan sb 1am viéc 16n. Hé thong co ban (Hinh 2. 3 ) thudng
duoc bién ddi. Ty dién C dugce tach 1am 2 phan: C = C; = C, (Hinh 2.5).

Pé giam téng trd ngudn thudng mic song song mot tu Co. Tai thudng
dugc mic qua bién ap, do ty cam chu yéu 14 tu cam tan cta bién ap, R 1a dién
tré tai quy doi. Mot dung khang khong 1on Cs s& lam ting hé sb chét luong Q
ctia mach khi tai nho. Hé sb chat lugng ctia mach anh hudng 1én hang loat céc
thong s6 cu thé 1a: td, dup/dy, Une, do d6 phai gitt Q trong mot pham vi nhat dinh
khi tai thay d6i . O hé théng dang xét tinh thé bat loi khi hé théng khong tai va
ngan mach.

Khi khong tai Q dot ngot giam xubng khong, hé thong ngimg lam viéc con khi
ngin mach Q ting —d, nsa/0: ting = Ukhsa max—Unem tang.

Bao v¢ trong truong hop thi nhét dung tu Cs, tuy nhién sy c6 mat cua tu
Cs cung v6i sy hd mach cua tai da 1am cho tan s6 cong huong va ap tang lén
nhanh. Dé chéng lai diéu do, str dung cudn phu caa bién ap va cac diode Dy, Do.

Sy ting dién tro tai 1am ting dién ap chinh luu do D1, D2. Néu dién ap nay vuot
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2E sé bi cat, dién ap thira & tao ra dong dé chay vé ngudon nap. Gigi han dién ap
ra caa b nghich luu ciing sé dugc thuc hién tuong tu. Bao vé khoi ngan mach
tai ta dung L3 lién hé vai Lo, L1 qua diode D1. Hoat dong cua hé théng tuong tu
nhu trén. Cu thé 13: khi tai ting, Q ting 1am ting dién 4p trén cudn khang. Néu
dién ap ¢ Ls vuot 2E n6 s& bi ngan mach qua nguén nap. Pua vao mach Li-L2 b
dap nham giam su tiang tiép cua Q va hau qua xau cua nd. Cac diode D1, D2, D3
phéi 14 diode hoat dong nhanh, néu khong ton hao cia chung s& I6n lam giam
hiéu suat caa hé théng. Cac cudn cam La, Ls giir vai tro chéng ting dong. Néu 16i
cac cudn can nay lam bang vat liéu c¢6 tir du 16n thi phai thuc hién khu tir du. Dé
lam diéu d6 ta dung cac cudn phu ndi véi ngudn nap qua cudn can Le . Qua phan
tich trén cho thay dé dam bao an toan cho hé thdong, phai dung thém céc bo bao
vé, lam hé thdng phuc tap thém, doi hoi phai tiép tuccai tién hé théng. Tuy nhién
trong mot s6 trudng hop tai khong doi, hé thdng duoc sir dung rong ri.

2.2.4. Nghich lwu hdn hop (song song- ndi tiép)

Ia L\ N

/\ Loogic

1 R : L T/\ I luu
E

—— T : VAN hon

D, = " \

a) So dd b) Déc tinh thoi gian khong tai ¢) Tai thuan tro

Hinh 2.6. Bo nghich Iuu song song - ndi tiép
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14 bo ngich luu dung vé mit hinh dang gidng nhu cac hé thong da noéi & trén. Cac
hé théng nay thudng co 2 tu dién mic truc tiép hoic gian tiép mic song song va
néi tiép voi tai. Phu thude vao gid tri cua loai tu ndo ma hé thong mang tinh chat
cua hé ndi tiép hay song song. Ta hiy nhac lai mot s tinh chat cia cac ngich luu
nay. V&i bo nghich luu song song thi cudng birc bang dong bién doi dé tao ra ap
hinh sin, con ngich luu ndi tiép cudng buc bing dién ap bién dang va tao dong
hinh sin. Van dé chuyén mach khong git vai tro chu dao & diy vi trong cac
nghich luu song song, chuyén mach thuc hién bang tu thi cling c6 nghich luu
song song chuyén mach thuc hién bing cong huong. Trén Hinh 1.16 biéu dién
mot hé théng ngich luu. Diode D1 va D, mac song song véi T1 va Tz, con mach
tai dwoc mac song song Vai tu dién. Hé théng mang tinh chét caa hé théng song
song khi bao toan phuong phap ngit cong hudng cacthyristor cua nghich Iuu ndi
tiép. Khi mo T1 dong tu dién co dang hinh sin gidng nhu hé théng Hinh 2.3. O
nira chu Ky sau dong nay khép kin qua D1, ngudn nap E. Nhu vdy xung dong
dién sau khi mo thyristor c6 dang mot dong hinh sin (1 chu ky) Hinh 2.6. Ngat
thyristor thuc hién bang cong hudng, trong d6 dién ap nguoc c6 gia tri nho (ap
dan diode). Trang thai nay ton tai sudt ca qua trinh ntra chu ky am, do ciing chinh
1a thoi gian ngat thyristor. Khi mé T2 (sau thoi gian cham) mot xung hinh sin cua
dong dién dugc cudng bic qua T2 va Dz, Tu C hoat dong vi phan tao ra trén tai R
mét dién ap co6 dang gan hinh sin. Néu thoi gian cham khong 1én 1am,

ta c6 moi lién hé sau day giira cac tan so: (2.15)

fo
— <135
f

i
thi dién ap trén tai va tu dién co6 dang hinh sin (49 bién dang rat nho). Dang va
bién do dién ap hoan toan khong phu thudc vao su thay doi gia tri va tinh chét

cua tai.(Hinh 2.6 b,c). D6 1a wu diém caa hé thong.
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Trén hinh 2.7 biéu din bo bién tin nguodn ap cé chuyén mach giita cac pha lam
viéc theo so dd cau.Cac diode D1+Ds mic ndi tiép voi cac thyristor T1+Te nham
ngin su phong dién cua cac tu chuyén mach C;=Ce do dién ap nguogc cua tai gay
nén. Cac diode DZ1+ DZe 13 nhitng phan tir cin cho mach chuyén mach, ngoai ra
chung con gilr vai tro cua diode phong dién. Thu tuy mé céac thyristor va dac tinh
dién ap pha va day biéu dién trén hinh 2.7b. Cau gém 2 nhém van: nhém anod
chung (T1-Ts-Ts) va nhom katode chung (T2-T4-Te). Dudi day chung ta trinh bay
qua trinh chuyén mach cudng buc caa thyristor T1. Gia thiét rang T1 cia nhom
anode va T2 ctia nhom katode dang dan. Ngat T1 bang cach m¢ Ts. Trén hinh 2.7
mach chuyén mach ky hiéu bang nét ¢am. Cuyec tinh céc tu dién truéc khi chuyén
mach ky hiéu trén tu dién con cuc tinh tu dién sau Chuyén mach ky hiéu dudi tu
dién.

Sau khi T3 m¢ (tai thoi diém ti, hinh 2.7 ¢) tu C1 chuyén nap dao dong
trong mach T3-C1-D1-L1-DZ1-T3 con tu Cs trong mach T3-Cs-Cs-D1-L1-DZ;-Ts.
Nhu vay tu dién co gia tri tuong duong %C vi nhanh C1 mic song song Vi
nhanh Cs ndi tiép Cs. Gia thiét raing mach chira tu dién khong c6 cam khang con
tai 1a téng trd c6 tinh cam khang c6 hing sb thoi gian Ion hon thoi gian xay ra
chuyén mach, con tai thoi diém t; dong dién chay trong pha A bang lo.

Trong truong hop nay, tai thoi diém t; tu dién twong duong (3C/2) nhan
gia tri dong nhay bac tir Ty, thyristor T1 ngat vi dit 1én cuc anode-katode cia nod
dién 4p Am. Trén hinh 2.7¢ biéu dién dién ap tu dién Ci. Trong khoang thoi gian
tq thyristor T1 can phai dat duoc tinh chat khoa . Thoi gian tg 13 khoang thoi gian
can c6 dé dién 4p nguoc cua thyristor Ty tang tir gia tri Uoct tdi 0. Thoi gian nay
phai nho hon thoi gian trung hoa cac dién tir caa T1. Trong khoang thoi gian ti-to
dong chay qua tu dién I1én hon dong tai (lo).

2.2.5. Bién tan nguon ap ba pha
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Dong hiéu lc-lo chay qua diode phong DZ1 khong qua tai. Tai to dong Ic=lo,
dong tu dién giam nhay bac xuéng 0. Tur thoi diém nay dong tai gdy nén do ning
lurong tich iy trong cam khang cua tai chay qua mach khép kin boi DZ4 (sdd
cam tng da phan cuc DZ4 theo huéng dan). Bay gio DZ4 dong vai tro cua diode
zerd. Dong Io chay trong mach DZs-Li-pha A-pha CL3-D2-T2-DZs. Néu d6 cam
khang cua tai da 16n, ning luong dién tir trong mach vira néi trén c6 thé khong
phong trong khoangw?2t = g Diéu d6 co nghia 13 sau mot goc g ké tir khi T3
dan ning luong khang duoc dua vé nguodn vi khi T, ngat, DZs bat dau phan cuc
dan, dong tai by gid chay theo mach sau: DZs-Li-pha A- pha C-L3-DZs-Ug (+)-
Ud (-) -DZax. O ché 6 ham may phat cia dong co niang lugng khang dwoc
chuyén vé ngudn tir tai ciing qua dioét DZ. Pic trung cta loai chuyén mach nay 1a
chuyén mach cudng birc, nguén ning luong dung dé chuyén mach dugc tu dién
nap toi dién ap ty 1é voidién ap nguon Uy cap cho . Khi giam gia tri dién ap

nguon giam ning luong tich lily trong tu dién c¢6 thé khong thuc hién duoc sy

chuyén
. mach.
T |y 0.5 T Wy
- >
Uy
c=
N |
D7 reink
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]
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a) So do b) Bac tinh dién ap pha c¢) Pac tinh dién ap day

iy .~ .. -

Hinh 2.7. Bo bién tan ba pha ngudén ap c6 chuyén mach giita cac pha
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CHUONG 3: PIEU KHIENDONG PIEN CUA BIEN TAN NGUON AP
3.1. Giéi thiéu

Piéu khién khan cip cua bién tan 3 pha la mot trong nhiing chu dé quan
trong va c6 dién nhat trong dién tir cong sudt va da dugc nghién cau rong rai
trong cac thap ki qua.Céc phuong phap phi tuyén nhu diéu khién khién tré va
phuong phap tuyén tinh nhu propor-bd diéu khién tich phan sir dung diéu ché do
rung (PWM) ting su cht ¥ cho diéu khién. Trong phuong phap nay cdc mé hinh
tai va chuyén d6i duoc sir dung du doan hanh vi hién tai va chon mét cach chinh

xac nhat, duoc ghi lai trong tai liéu [11-13].

Vi su phat trién cua bo vi xir li nhanh va manh theo tiéu chi kiém soat tuy
v [4-11]. Diéu khién dy doan 1a mot khai niém rat rong va cac phwong phap
kiém soat khac nhau di duoc trinh bay dudi tén nay. Phan loai dugc trinh bay

trong [4].

M6t cach str dung diéu khién du béo dé tinh toan dién ap tai can thiét dé
t61 uvu hoa hanh vi hién tai. Ssau d6,mét bo didu ché méi duoc sir dung dé tao ra
dién 4p mong mudn.Trong phuong phéap nay, bd chuyén doi duoc mé hinh hoa
don gian 13 mot muc ting. Chién luoc nay da dugc st dung trong diéu khién hién
tai cho cac bo bién tan [6] [7], cling nhuwcho bd loc va bd chinh luu hoat dong
[8].M6t bién thé cuia phuong phap nay tinh cac chu ki nhiém vu ciia céc xung
PWM can cho diéu kién hién tai-[9] [10].

Mot loi thé ciia phuong an nay 1a kha nang két hop cac phi tuyén caa hé
théng trong md hinh du bdo va tinh toan [12] diéu khién du bao duoc st dung dé
giam thiéu tan sé chuyén dong cho cac bo bién tan cong suit cao ciing trong

[11], thude tinh dugc St dung dé danh gia hanh vi cua I6i cho tung trang thai
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chuyén mach trong bo loc hoat dong mot pha. Mot loi thé cua kiém soat dy doan
1a kha nang bao gébm phi tuyén caia hé thdng trong mé hinh dy doan va do d6
tinh toan hanh vi cta cac bién dé dan khac nhautiéu bang. Tai san nay da duogc
khai thac trong mdt nghién ctru trudc do6 [12], trong do kiém soat du bao da duoc
sir dung dé giam thiéu chuyén doitan sé cho bién tan cong suét cao. Ciing trong
[11], khach san nay kiém soat du bao duoc st dung dé danh gia hanh vi caa hién

tai 13i cho tung trang thai chuyén mach trong b loc hoat dong mét pha.

Cach tiép can khac nhau duoc trinh bay trong [13], dé kiém soat mot bo Chuyén
d6i ma tran. M6 hinh cua hé théng dugc st dung dé du doan hanh vi cua tai va
dong dién dau vao cho mdi khac nhau trang thai chuyén doi ciia bo bién doi ma
tran. Trang thai chuyén doi ma giam thiéu mot chirc ning chét lugng dwoc chon.
Phuong phap nay cho thay rang viéc st dung kiém soat du bao co thé tranh viéc
st dung k¥ thuat diéu ché phuc tap. Bai viét nay trinh bay phuong phap duoc
giéi thiéu trong [13] va dwoc ap dung dén mot bién tan ba pha. Giai thich vé
phuong phap nay 1a duoc trinh bay, bao gdm cic md hinh duoc st dung cho du
doan hién tai va chirc nang chét luong duoc st dung dé Chuyén déi lya chon
trang thai. Mo phong két qua so sanh hiéu suat cua chién lugc dé xuat véi do tré
noi tiéng va diéu khién PWM, duogc hién thi. Cubi cung, két qua thi nghiém duoc

trinh bay dé kiém chung cac nghién ctru 1y thuyét.
3.2. Cac phuwong phap diéu khién lép
3.2.1. Piéu khién tré dong

Trong chién lugc diéu khién nay, nhu trong Hinh 3.1, cac dong tai duogc
do dugc so sanh véi cac tai liéu tham khao st dung bo so sanh tré. Moi bo so
sanh xac dinh trang thai chuyén mach ctia chan bién tin twong ung

(Sa, Sb, va Sc) sao cho tai dong dién budc phai duy tri trong dai tré.
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Phuong phap nay don gian vé mat khai niém va viéc thuc hién khong yéu cau
cac mach hoic bd xt 1y phuc tap. Budi biéu dién caa bo didu khién tré 1a tét, véi
mot dong luc nhanh phan tng. Do su tuong tac gitta cac giai doan, hién tai 16i
khong bi giéi han nghiém ngat d6i voi gia tri cua dai tré.

Tan sé chuyén ddi thay ddi theo cac bién thé ctiacac thong sb tai va diéu kién
hoat dong. Pay la mot trong nhitng nhuoc diém chinh cua diéu khién tré, vi
chuyén d6i bién tan s6 co thé gay ra van dé cong huong. Ngoai ra, chuyén 156 1am

han ché viéc ap dung diéu khién tr& mirc nang luong thap hon.

Sa

o N >
p 3 > Sbh
ch S )

©

Hinh 3.1. Diéu khién trédong.
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Hinh 3.2. So d6 khéi diéu khién du bao

Predictive current control  (DSP TMX320F2812)
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Hinh 3.3. Piéu khién dong dién PWM

3.2.2. Piéu khién dong tuyén tinh véi PWM

So d6 diéu khién dong dién PWM duoc hién thi trong Hinh 3.2. O day, 13i

giita tham chiéu va dong tai do duoc 1a duoc xir Iy boi bo diéu khién tich phan ty
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1& (PT) dé tao cac dién 4p tai tham chiéu. Mot bo diéu bién 1a can thiét dé tao ra
cac tin hiéu 6 dia cho cac cong tac bién tan. Tai trong tham chiéu dién ap dugc
so sanh véi tin hiéu séng mang hinh tam giac va dau ra caa mdi bo so sanh duoc

st dung dé 14i mét chan bién tan.

Vé6i phuong phap nay, tan sé chuyén doi lién tuc, duoc cd dinh boi ngudi van
chuyén thu dugc. Hiéu suat cua so db diéu khién nay phu thudc vao vé thiét ké
cac tham sd cua bo diéu khién va trén tan sd caa dong tham chiéu. Mac du bo
diéu khién PI dam bao khong c6 16i trang thai 6n dinh dé tham chiéu lién tuc, né
c6 thé trinh bay mot 18i nhu vay cho céc tai liéu tham khao hinh sin. L3i ndy ting
Vi tan s6 cia dong tham chiéu va c6 thé tré thanh khong thé chap nhan cho céac

ing dung nhat dinh.
3.3. Mo ta diéu khién dong
3.3.1. Chién lwgc diéu khién

Chién luoc kiém soat du doan duoc dé xuét dua trén thuc té ring chi co mot sb
hitu han cac trang thai chuyén d6i c6 thé dugc tao ra boi mot bo chuyén doi nang
lugng tinh va cac mo6 hinh cua hé théng 6 thé duoc st dung dé dy doan hanh vi
cua cac bién cho ting bién chuyén trang thai. Doi véi viéc lya chon chuyén doi
thich hop trang thai dugc ap dung, mot tiéu chi lua chon phai dugc xac dinh. Lua
chon nay tiéu chi duoc thé hién nhu mét chirc nang chat luong sé dugce danh gia
cho cac gia tri du doan cua cac bién duoc kiém soat. Du doan gia tri tuong lai
clia cac bién nay dugc tinh toan cho mdi trang thai chuyén doi c6 thé. Trang thai

chuyén mach ma giam thiéu chirc ning chat luong dugc chon.
Chién luoc kiém soat nay c6 thé dugc tom tit nhu sau :

« Xac dinh ham chat lugng.
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« Xay dyng mo hinh ctia bd chuyén d6i va kha ning chuyén doi cua nétiéu bang.
« Xay duyng mé hinh tai trong dé du doan.

Mot mé hinh thoi gian riéng biét cua tai 1a can thiét dé du doan hanh vi

trong s cac bién dugc danh gia boi ham chat luong, tie 1a dong tai.

So dd khéi cua chién lugc kiém soat du doan dugc ap dung cho diéu khién

hién tai cho bién tan ba pha duoc thé hién trong hinh 3.3.
Kiém soat hién tai dugc thuc hién trong cac budc sau:

1) Gi4 trj ciia dong tham chiéu thu duoc

(tr mot vong diéu khién bén ngoai) va dong tai 1a do luong.
2) M6 hinh caa hé théng (khéi 1) duoc sir dung dé du doan

gia tri ciia dong tai trong khoang thoi gian 1dy mau tiép theo cho mdi vecto dién

ap khac nhau.

3) Trong trudng hop nay, ham chat luong danh gia 13i gitta dong tham chiéu va
du doan trong mau tiép theo khoang thoi gian. Pién ap giam thiéu 13i hién tai

duoc chon va ap dung cho tai (khdi 2).
3.3.2. Chirc ning chat lwgng

C6 thé biéu thi 15i hién tai cho 1an lay mau tiép theo trong toa do tryc giao nhu

Sau.

.
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phan thuc va phan ao cua du doan tai vector hién tai, va 1a thuc va tudng tuong

mét phan ctia dong tham chiéu.

Céc tiéu chi kiém soat khac nhau s& duoc thé hién & chét lugng khac nhau
chtrc ning. Trong cong viée nay, 16i tuyét dbi dugc sir dung cho tinh toan sy don
gian. Cac chirc ning chét luong khac co thé danh gia tich phan 13i trong mot
khoang thoi gian 1y mau hoic 16i vudng, cho thi du. Trong [14], m6-men xoan
va tir thong dugc diéu khién truc tiép bai danh gia mo-men xoan va théng luong
15i trong ham chat luong. Trong cing mét cach, cong suat hoat dong va phan
mg duogc kiém soat tryc tiép trong [15] cho bd chuyén d6i AC / DC / AC. Ngoai
ra, cac diéu khoan bd sung c6 thé dugc thém vao chiic nang chét lugng dé cai
thién cac khia canh khac ctia kiém soat nhur giam thiéu tan s chuyén doi va lién
két DC can bang dién ap, nhu duoc trinh bay trong [16], cho trung tinh ba pha

diém kep bién tan.
3.3.3. M6 hinh bién tan

Mach dién cua bo Chuyén do6i duge xem xét trong cong viéc nay la thé

hién trong hinh 4.

Vde | "™/

VbN

% bk
G

VaN
Sd‘ﬁ] S

Hinh 3.4. Mach ngudn bién tan
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e

Hinh 5. Cac vecto dién ap dugc tao ra boi bién tan

Céc trang thai chuyén doi cua bd chuyén d6i duoc xac dinh bai tin hiéu

gating Sa, Sb va Sc nhu sau:

. J 1, if 57 onand S, off 9
Sa = { 0, if Sy off and Sy on (%)
S — 1, if 55 onand S3 off 3)
®= 0, ifS,off and S5 on ©
, |1, if 83 0nand Sg off )
Se = { 0, if S off and Sg on )
va ¢6 thé dugc thé hién dudi dang vector boi
) ) -

3
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Dién ap lién két DC ¢ dau.Xem xét tat ca cac két hop c6 thé co cua céc tin
hi¢u gating, va, tam trang thai chuyén doi, va do do,thu dugc tam vecto dién ap.
Luu y rang, két qua chi trong bay vecto dién ap khac nhau, nhu trong Hinh 5. Sir
dung cac k¥ thuat diéu ché nhu PWM, bién tan c6 thé mo hinh nhu mot hé théng
tuyén tinh. Tuy nhién, trong bai bao nay, bién tan dugc coi 1a mot hé thong roi
rac phi tuyén chi v&i bay trang thai khac nhau nhu dau ra c6 thé. Mot mé hinh
chinh xac hon cia mé hinh chuyén d6i c6 thé dugc sir dung cho tan sé chuyén
d6i cao hon. N6 c6 thé bao gom thoi gian chét, cach nhiét dién ap bao hoa ludng
cuc cong (IGBT), va diode giam dién ap, vi du. Trong cong viéc nay, nhan manh
da duogc dat trong su don gian, vi vdy mot mo hinh don gian caa bién tan s& duoc

dung.
3.3.4. M6 hinh tai

Trong tai ba pha can bang, dong dién c6 thé duoc dinh nghia 13
mot vector khong gian boi

i=

I | D

(ia + iy + a%i) 8)

va tai EMF nhu

e= %(ea_Jrachra?cc). 9)

Theo cach nay, dong luc dong tai c6 thé duge mo ta boi phuong trinh vecto:
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ﬁ-I-e (10)

=Ri+L
V= dt

& dau 1a dién tro tai, do tu cam tai, dién ap duoc tao ra boi bién tan va tai lai
EMF.

DPéi v6i két gua mo6 phong va thi nghiém, tai lai EMF duogc coi 1a mét hinh sin

c6 bién d6 va hang sé tan sd.
3.3.5. M6 hinh thai gian roi rac

Mot dang thoi gian riéng biét ciia dong tai (10) dé ldy mau thoi gian c6 thé
duoc st dung dé dy doan gia tri twong lai cua dong tai Vi dién ap va dong dién

do duoc & mau tha tuc thi.

Xap xi dao ham bang

di  i(k)—i(k—1)
dt "~ T,

va thay thé n6 trong (10) biéu thuc sau day thu dugc cho tai hién tai trong twong

lai:

(k) = g (L= 1)+ Tov(h) = T 12
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Trong d6 thuat ngir c¢6 thé bi bo qua néu thoi gian 1ay mau 1a di nhé va tai chu

yéu 1 quy nap.

Thay d6i thoi gian roi rac mot budc vé phia trude (12), twong lai tai hién tai co

thé duoc xac dinh bai:

1
i(k+1)= R<L [Li(k) + Tov(k +1) - Tee(k + 1))
’ (13)

Tai lai EMF c6 thé dugc udc tinh bang cach st dung (12) va cac phép do cua

dién 4p tai va hién tai, din dén sau day biéu hién:

RIAL,

&(k) = v(k) + T

ik 1)

L ,
T. (k) (14

gia tri udc tinh cua. Tuong lai tré lai EMF cé thé duoc tinh béng cach str dung
phép ngoai suy cua hién tai va qua khr cac gia tri caia EMF tré lai udc tinh, hoac
c6 thé gia dinh rang EMF phia sau khong thay d6i dang ké trong mot 1an lay mau

khoang va trong truong hop do, gia str.
3.3.6. Lwa chon véc to dién ap

Trong thuat toan du doan duoc dé xuat (13) duoc udce tinh cho mdi trong
bay vecto dién ap co thé, cho bay khac nhau du doan hién tai. Vecto dién ap c6

du doan hién taila gan nhat vai tham chiéu hién tai du kién duoc ap dung cho tai

tai 1dy mau tiép theo ngay 1ap tic. Noi cach khéc, vecto da chon s& 1a mét trong
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nhitng giam thiéu chuc nang chat luong

g= [k (k+ 1) ~dalk+ D]+ |55k + 1)~ ia(k + 1)
(15)

Tuy nhién, gia tri hién tai tham chiéu trong tuwong lai duwoc yéu cau boi (1) 1a
khong ro. Do d6, nd phai duoc du doan tir gia tri hién tai va trude day cua tham

chiéu hién tai bang cach str dung mot phép ngoai suy bac hai dugc dua ra boi

(k+1)=31"(k) -31"(k-1)+i'(k-2)  (I6)
lay tir cong thic ngoai suy Lagrange cho (bac hai) va phu hop véi dai tan s6 rong
[7]. Mot cong thiic ngoai suy tuong tu ¢6 thé dugc sir dung dé uée tinh.
Péi véi thoi gian 1ay mau du nho, nd c¢é thé dugc gia dinh diéu d6 va khong can
ngoai suy. Piéu nay xap xi duoc xem xét trong hinh 3.
3.4. Thuec hién chién lwgc diéu khién
3.4.1. Can nhic thyc té

Chién luoc diéu khién da duoc thuc hién trén tin hiéu sébo xir Iy (DSP).
Thoi gian cia cac nhiém vu khac nhau dugc thuc hién boi DSP duoc hién thi
trong Hinh 3.7. Thoi gian troi qua giita bat dau khoang thoi gian 1ay mau va két

thuc nhiém vu 4 la khoang 7.

C6 thé quan sat trong hinh 3.7 rang cac gié tri cho trang thai chuyén doi duoc ap

dung trong khoang thoi gian dugc tinh trong khoang thoi gian. Piéu nay duoc
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thuc hién dé ddi pho voi thai gian xir Iy d6 tré, do 1a do tré quan trong nhat trén
hé théng, khac phuc no dén mot 1an 1dy mau. Su cham tré nay da duoc bao gom
trong thiét ké cua luat kiém soat ddi véi cac két qua thi nghiém, ciing nhu cho
cac mdé phong. Sy cham tré lién quan dén phan Gng cta céng mach 6 dia va
chuyén doi ciia cac thiét bi co thé bi bo qua, do cudong d6 nho cia chung, ngay ca
d6i vai ty 18 ldy mau cao. Sau dau ra ky thuat sé cia DSP duoc sir dung dé phan
phdi cong tin hiu 6 dia cho IGBT. Nhiing dau ra nay duoc dat truc tiép bai thuat
toan diéu khién va khong can bo diéu khién. Can c6 hai dau vao tuong tu cia
DSP cho phép do cua dong tai. Hai giai doan cua dong tai duoc do va dugc st
dung dé tinh toan vecto hién tai theo toa do truc giao. Dong tham chiéu dugc ldy

tir mot diéu khién bén ngoai vong 1ap (vi du: vong diéu khién tdc do).

Mot bang véi tat ca cac trang thai chuyén doi ¢ thé duoc sir dung dé tao cac tin
hiéu dau ra dé diéu khién IGBT trong bién tan. Mot bang twong Gng Vi céc
vecto dién ap co thé dugc st dung dé tinh toan du doan cua cac dong tai trong

twong lai. Cac dong tai trong twong lai dugc dy doan cho mdi vector dién ap.

Ham chat luong dugc danh gia cho ting du doan. Chi s6 cua vecto dién 4p 1am
giam thiéu chtic ning chét luong 13 luu trir. Vao dau giai doan lay mau tiép theo,
chi sb gia tri dugc st dung dé doc bang trang thai chuyén ddi va tao cac tin hiéu

cong tuong tmg cho cac IGBT.
3.4.2. Thuat toan diéu khién

Thuat toan diéu khién dugc trinh bay chi tiét trong Hinh 6 dudi dang so d6 dong.
Nhu thé hién trong so do, viéc giam thiéu chat lugng chirc nang co thé duogc thuc

hién nhu mdt du doan chu ky cho

Apply S(jop)

!

Sampling i*(k), i(k)
|

L




Hinh 3.6. So dothuat toan diéu khién duoc thyuc
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Hinh 3.8. Tai dong dién va tai dién ap cho diéu khién dong
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mdi vector dién ap, danh gia chirc ning chat luong va luu trit gia tri toi thiéu va
gi4 tri chi s6 cua twong wng chuyén trang thai.

Thuat toan diéu khién duoc thuc hién mot cach rat don gian voi cac dong
chuong trinh sau:

Function Smin = conmuta(iref,ik)

%back — emf estimation

el=v_1+(L/Ts)* ik_1— (R*Ts+L)/Ts*ik

g_min =inf; fori =1:7

%Iload current prediction

Ikl = [L*ik + (Ts) * (v(i) — e1)]/(R* Ts+ L);

G= abs(real (irefkl) — real (ik1)) + abs(imag (ik1));

%minimization of g

if (g<g_min)
X_min =1i;
g_min = g;
end

end

v_1=v(x_min);
ik_1=ik;

S_min = S(:;x_min);
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3.5. Két qua mé phéng

Mo phong ciia mot bién tan duoc didu khién boi ba phuong phéap diéu
khién hién tai khac nhau da duoc thyuc hién voi MATLAB/ SIMULINK, d€ danh
gia hiéu suét cua phuong phap du doan dé xuét, so véi cac phuong an cb dién.
Céc tham sd cua hé thong mé phong:

Vic=100V; R=0.5 Ohm, L= 10mH va EMF phia sau c6 dang hinh sin véi bién

do va tan sb ¢ dinh.

A

-15 1 1 i 1 i
0 0.005 0.01 0.015 0.02 0.025 0.03 0.035 0.04

i (A

Hinh 3.9. Két qua md phong dung dong tham chiéu dé dong tré diéu khién
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Hinh 3.10. Két qua md phong dung dong tham chiéu cho dong diéu khién
PWM

Hinh 8 cho thay dong tai va dién ap cho dé xuat kiém soat hién tai dy doan. Co
thé thay rang dang song ciia dién ap tai rat giéng voi dién ap duoc tao ra véi cac
ky thuat diéu ché co dién. Trong phan dau tién, két qua nay trinh bay hanh vi
nhat thai cua hé théng diéu khién, bat dau tir mot dong ban dau bang khong. Két
qua nay di dat dugc vsi mot thoi gian lay mau cua Ts = 100ps.
Pbi véi muc dich so sanh, tham sb bo didu khién cua phwong phap cd dién duoc
xem xét trong céng viéc nay duoc thiét ké dé co duoc tan sé chuyén déi trung
binh tuong duong. Cu thé, mot do rong tré § = +0.34va tan sb song mang
PWM la 2 KHz.
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Mot so sanh cua dé xuat kiém soat hién tai dy doan véi do tré thong
thuong va diéu khién PWM duoc trinh bay trong hinh 3.9. O day, bién do cua
dong tham chiéu giam tir 13 A xudng con 5.2 A ngay lap tuc, trong khi van gii
bién do cua dong dién cd dinh. Piéu nay duoc thuc hién dé danh gia su tach roi
kha nang cua vong diéu khién hién tai. Kiém soat do tré, thé hién trong hinh 9,
thé hién phan tng déng tét nhung véi mot sé hiéu tng khop ndi dang cha v giira
va. Céac quy dinh dong dién str dung diéu ché PWM, nhu trong hinh 10, hién tai
hanh vi khép tuong ty gitra va, va phan rng cham hon do cac dong luc cua cac
vong hién tai dong. Phan hdi kiém soat du doan hién tai, cho cung kiém tra, duoc
hién thi trong Hinh 11. Phan Gng dong ctia né nhanh nhu mét cai c¢6 dugc bang

cach diéu khién tr& nhung voi su tach roi von co giita ca hai thanh phan hién tai.

Bén canh kha ning theo ddi tham chiéu cua bat ky hién tai phuong phap kiém
soat, mot bién phap hiéu suat quan trong khac 13 phé dién 4p dau ra duogc tao ra
boi bién tan. Pién ap phd cho ba phuong phap diéu khién duoc so sanh trong
hinh 12.

Trong hinh 12 (a), c6 thé thay rang diéu khién tré tao ra mot dién ap dau ra dai
tan sb lién tuc va rong Hinh 13. Anh hwong cua 18i mo hinh trong 15i binh
phuong cia dong tai. phd, duge coi 1a mot bat loi cia phuong phap nay. Pho tan
s6 caa hinh 12 (b) cho thay song hai ndi dung duogc tao khi sir dung diéu khién
dong dién PWM, duogc tap trung xung quanh tan sé séng mang. Pay dugc coi 1a
mot lgi thé cia PWM trén diéu khién tré. Cubi cung, hinh 12 (c) trinh bay pho

tan sb thu duoc véi diéu khién dong du doan.

Phd dién ap ctia phuong phap dé xuit duoc dic trung mic du cac vach quang
phd nay trai déu hon tan sé6 pham vi. Mot 10i giai thich c6 thé cho diéu nay, 1a

thuc té 1a trang thai chuyén do6i cua bién tan chi c6 thé dugc thay doi mét lan
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trong khi mdi 1an lay mau ngay lap tirc, do d6 tan sé chuyén doi dugc gidi han &
1/2 tan sé lay mau. Tuy nhién, chuyén trang thai khong thay doi trong mdi lan
ldy mau ngay 1ap tie, do d6 trung binh tan s chuyén doi luén ludn nhé hon. Két

qua cho thaytan sé chuyén ddi trung binh tap trung gita

- Anh hwéng caa 16i mé hinh tai
Xem xét réng chat luong cua chién luogc kiém soat phu thudc trén mo hinh duoc
st dung dé du doan hanh vi cua cac dong tai, Anh huong cua sai sb trong gid tri
cua do ty cam va dién tro tai trong 16i binh phuong trung binh ctia dong tai duoc
hién thi trong hinh 13. Dién tré tai c6 anh hudng rat nho so vaidy doan va, trén
thuc té, no co thé bj bo qua. Tuy nhién, 16i trong d6 tu cam tai co tam quan trong

|6n d6i véi dong tai du doan, va do do, trong hanh vi cua kiém soat hién tai.

Nhu duoc hién thi trong Hinh 13, udc tinh gia tri thap hon cia d6 tu cam c6 anh
huong sau sic nhat trong 13i hién tai so v6i udce tinh cao hon gia tri. St dung gia
tri nho hon co thé 1lam ting do tré trong theo ddi tham chiéu, nhu trong hinh 14
(a). DI V6i gia tri cao hon ctia, hanh vi ciia cac dong tai duoc thé hién trong

hinh 14 (b).
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Hinh 3.11. Két qua mé phong dung dong tham chiéu dé dy doan dong diéu
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3.6. Két qua thuc nghiém

Mot thiét lap thir nghiém da dugc phat trién bang moé hinh DSP TMS320F2812

cho thai gian 1dy mau va va duoc thir nghiém véi tai hoat dong véi cac gia tri

Téng guan vé hé théng duoc hién thi trong Hinh 15. Lién két DC Tu duoc nudi
bang bo chinh luu mét pha, bién tan duoc ché tao véi mo-dun IGBT va duogc két
ndi voi tai RL hoat dong. Hai dong dién duoc do dé dong vong diéu khién hién

tai va DSP duoc lap trinh dé thuc hién thuét toan va tao cac tin hiéu

Pé thuc hién, mot phién ban don gian héa cta (13) di duoc st dung, bo qua anh

hudng cua khang chién. Phuong trinh giam dén (17)

Phan tng dong cua hé théng véi thoi gian 1ay mau duoc hién thi trong hinh 16
cho mét budc thay d6i vé bién do cua (tir 4 A dén 2 A tai thoi diém), tham chiéu
1a tiép theo voi hanh vi ning dong nhanh chong ma khong anh hudng. Piéu nay

két qua rat giong voi két qua duoc trinh bay trong hinh 11 validatin.

Hinh 16 ciing cho thay dién ap tai cho dong dién dy bao diéu khién. Vi chién
luge didu khién nay, khong can phai thuc hién bo diéu bién va cac tin hiéu diéu
khién cho cac cong tic duoc tao ra truc tiép boi bé Hiéu suat cua chién luge didu
khién sir dung dang song vudng trong toa do truc giao nhuw mot dong tham chiéu,
nhu dugc hién thi trong hinh 17. Trong thr nghiém nay, dong dién theo diing
tham chiéu nhung mot sb twong tac xuét hién giira cac dong quan sat trong hién

tai

Hiéu qua cua viéc thay d6i tan sé lay miu di duogc thir nghiém. Tha nghiém
tuong tu dugc ap dung cho Hinh 16 dugc xem xét bang cach stir dung mot mau
thoi gian . N6 duoc hién thi, trong hinh 18, st dung nho hon thoi gian 1dy mau,

mét sy tach biét 16n gilta co ban va chuyén hai hai thu duoc. Hiéu suat tong thé
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cua Kiém soat duoc cai thién, dat duoc theo ddi tham chiéu rat tot, va mot phan
tmg thoang qua tot hon. Pho dién 4p thu dugc cho va duoc hién thi trong hinh
19. N6 duge quan sat thay cho phd dugce phan phéi nhu d6i véi cac két qua mo
phong dugc hién thi trong hinh 12, nhung tap trung gan 1 KHz. D6i voi trudong
hop st dung thoi gian ldy mau nho hon, pho dién ap 1a trai rong trén mot dai tan
s6 rong hon va nodi dung hai hoa trinh bay mot bién do nho hon xuit hién mot
dinh r6 rang gan 8 KHz. Thoi gian tinh toan duoc DSP st dung dé thyc hién hién
tai kiém soat trong cac diéu kién duoc dé cap trude do la it hon 7. Thuat toan
diéu khién don gian dé thyc hién va phan con lai thoi gian xir Iy va tai nguyén c6

thé duoc st dung cho khéc cac nhiém vu nhu diéu khién téc do.
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KET LUAN CHUONG 3

Mot chién luge didu khién hién tai du doan va thuc hién thuc té cua no da dugc
trinh bay. N6 dd duoc chi ra rang dé xuat phuong phap diéu khién rat hiéu qua
cac dong tai c6 mot phan tng ning dong tét va so sanh rat tét voi co dién

phuong phéap. Viéc thuc hién chién luoc diéu khién da dugc thao luan.

Phuong phap nay don gian va thuat toan diéu khién d& dang dé thuc hién trén
DSP. Chién lugc dé& xuat tranh st dung bo diéu khién tuyén tinh va phi tuyén.
Ngoai ra, khong can thiét dé bao gom bat ky loai diéu bién. Cac tin hiéu 6 dia
cho IGBT duoc tao ra truc tiép boi diéu khién. Do tam quan trong ctia mo hinh
duoc sir dung dé diéu khién, sy manh mé caa phuong phép diéu khién da duoc
nghién ctru cho cac 16i trong cac gia tri cia do tu cam tai va dién tré cuia mo
hinh. Céc anh huéng caa khang chién cé thé bi bo qua. Hiéu suat caa diéu khién
xau di néu d6 ty cam wdc tinh thap hon gia tri thuc, nhung né hau nhu khéng bi
anh huong vi danh gia qua cao gia tri tu cam. Diéu nay lam cho né thich hon dé

danh gia quéa cao mdt chut gia tri dign cam.

Chién lugc dugc gidi thiéu trong bai viét nay rat don gian va manh mé, va thuan
loi xem xét ban chit roi rac cua quyén lucho chuyén ddi va bo vi xu 1. Ngoai ra,
tinh toan caosttc manh ctia ngay hom nay DSP hién tai lam cho phuong phap nay
rat hap dan dé diéu khién b chuyén d6i nang luong.Nhing két qua nay cho thay
diéu khién dy doan 13 rat manh mé cong cu vi mot cach tiép can khai niém khac

nhau.
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TONG KET PO AN

CHUONG 1 Théng qua dd an vé ”Tim hiéu vé cac bd diéu khién bién tan nguon
ap”.Em hiéu duoc thé nao 1a khai niém bién tan,phan loai bién tan gom bién tan
tryc tiép va bién tan gian tiép...Biét cach doc so d6 khéi va trinh bay duogc so dd
nguyén li hoat d6ng cua céc loai bién tan thong thuong,hiéu céc tri s6 va gia tri
cua bién tan ddi v6i thuc hanh va tim gtrong caa bién tan trong cong nghiép va

cac ung dung trong thuc té cua no.

CHUONG 2 Théng qua chuong nay em biét duoc bién tan ngudn ap c6 bao
nhiéu cach diéu khién va cach nao 1a an toan.Cac cach diéu khién don gian va
hiéu qua 1a dung bd nghich luu ngudn ap mot pha,em thay dé hiéu va dé lam.cac
g dung cua né lai cang khong can phai ban cdi. An toan khi thao tac va thuc

hanh.

CHUONG 3 Khi lam xong chuwong 3 em biét dugc cach diéu khién dong dién
bién tin nguoén ap phuong phap nay mé ta cac mo hinh tai va chuyén doi duoc st
dung du doan hanh vi hién tai va chon mot cach chinh xac nhét,duoc ghi lai
trong cac tai liéu. Loi thé cua phuong phap nay 1a kha niang két hop céc phi tuyén
cua hé thong giam thiéu cac kho khan trong qua trinh. Phuong phap nay cé cac
cach diéu khién d& 1am l1a diéu khién tré dong va diéu khién dong tuyén tinh voi
PWM va diéu khién dong.Cubi cung 1a cac chién luoc diéu khién trong thyc té

véi cac thuat toan diéu khién.
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