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MO DAU
1. Ly do chpn deé tai

Hién nay cac nha may lég thép, can thép va nha may ximg sr
dung cacdong a cdng sat 16n co He do thayddi sinh ra songtiéu hoa
bac cao va laman thit cong sét, daodong dién ap, gay ing on, h&
cong sdt thap, lamanh hrang dén cac 16 tiéu thy dién khac.

Songdiéu hoa lac cao § lam méo dng (THD) dongdién vadién
ap @a he thong dién, cin phii cé dé bién phap éc dé tra lai tin hiéu
dongdién vadién ap hinh sin charbi nang cao cit lwgng dién cia he
théng.

2. Pdi twong nghién aru

Péi Tuong Nghién @u la B loc tich arc
3. Phrong phap nghién du va két qua thuc hién dwoc

- Nghién aru ly thuyét

- MG phéng trén matlab/simulink
4. Cau tric caa luan van

Cau trac luan van gdbm phan m dau, 3 chrong mdi dung, plan két
luan va kién nghi:

MO PAU

Chuong 1 - TIM HIEU VE SONG HAI VA CAC PHJONG
PHAP LOC SONG HAI

Chuong 2 - TONG QUAN VE LY THUYET BPIEU KHIEN MO

Chuong 3 -UNG DUNG BO LOC TiCH QUC PE GIAM SONG
HAI CHO LUOI PIEN NHA MAY XI M ANG TAY NINH

KET LUAN VA KIEN NGHI



CHUONG 1
TIM HI EU VE SONG HAI VA CAC PHUONG PHAP
LQC SONG HAI
1.1.PAT VAN PE

Céc bén phap éc thu dong cH ¢ tac dng han ché mot b hai bic
cao cho cac phtai cé dic tinh phi tugn tinh. B6i véi cac ph tai dong
co dic tuyén phi tuyén tirc thoi ludn bién dong nhr nha may xi ring, 10
ho quang... &n phii sir dung b loc tich arc (AF: Active Filter).

1.2. TONG QUAN VE SONG HAI

1.2.1. Gbi thiéu chung
Mot tham $ quan tong dé danh gia séngtiéu hoa la B s méo
dang THD (Total Harmonic Distortion):

- Hé s6 méo @ng dongdién:

THD =12 (1.2)

Trongdo :
1, - biéndd thanh pln dong o ban

| biéndo thanh phn dongdiéu hoa ke n



1.2.2. Cac ngdn tao songdiéu hoa
1.2.2.1. Maydi¢n
1.2.2.2. Thét bi dién tir cOng suit
1.2.2.3. Caefen hupnh quang
1.2.2.4. Céc thit bi hé quang
1.2.3. Nha may xi ning Tay Ninh
1.2.3.1. G#i thiéu chung \é nha may xi niing
Nha may Xi ning Tay Ninh c6 céng $t14.000 én clinker/ngay
tuong duong WGi 1,5 triéu tin ximang/ram.

Véi quy trinh @n xuit xi miang va clinker khép kindmg cong
nghg 10 quay hén dai caa buc < gitp han ché gay 6 nhém mai trrong,

giam thiéu cac cht thai doc hai.

Da voi DAt sét, quang sat Thach cao, phu gia... Than da
May rai lisu (2)
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T May cao liéu (6)4—'} Loc bui (10) A May cao liéu (5)"’|=I

{11 C 1
Ega Silo liéu séng (9) WNW@H Than (20)
Q F : Silo Xi Mang (22)

v Céidap (1
v p (1) May rai ligu (4)
.-y »

Bin chira liéu (7)
¥

. P <
May nghién dirng (8)« Bin chia (21) ’

i
Loc bui (14)

May
déng
bao (23)
ol A
B,

™ Loc bAui (19)

W _e_a T o
E— “é‘u'(15) » o “APhan ly (18) Xuét hang

90

Maycanfie) &

~-» May nghién bi (17)

Hinh 1.17.S0 d6 cong ngld day chuyn sin xuit xi ming



1.2.3.2. Qua trinh &n xudt xi méang
1.2.3.3. G#i thigu vé 10 quay nung clinker.

Trong qué trinh @& xuit xi mang ddi twong chinh 1a 16 quay nung
clinker.

) ]
? 1D | ¢ 461-DA4

| 4BT-KLIMO
461-KLIRD!
461-KLNOD ey
4 461-KUIRD2 | mncinon] |womtnc | [SE80uncn

Hinh 1.17. Lo quay nung clinker

Pay 1addi twong phi tuyn, lamanh hréng dén hé thdng truyén ti
va phan pbi dién ning. Trong quéa trinhan hanh né gay ra & sd van
dé nhe bom ngroc séngdiéu hoa lac cao 1am méoahg séng dongién,
gay on that cho ¢ thong truyén din, 1am gam tudi tho cua cac thit bi
lan cn. Dodé tac gh chon dbi tuong naydé nghién ¢u sr tacdong aia
no dén ludi dién.

Hé théng cung ép dién cho 16 quay la &ithdng chinh kru khéng
diéu khién, c6 nhém wu cap ngwbn DC chodong @ chinh @a 1o quay.

Pong @ chinh cé & liéu nhr sau:
- Type: 1HQ7453-5ZH40 27V1-Z

- Power : 560 kW



- Speed: 100-1000r/min

- Voltage: 660V DC
1.2.4.Anh hwéng cia songdiéu hoa bic cao

- Lam ting phéat néngi@ day dn dién, thiét bi dién.

- Gayanh hrong dén haat dong aia cac thit bi bao vé (tacdong
sai)

- Anh hréng dén sai  cia cac thit bi do, lam cho kt qua do bi
sai kch.

- Lam cho & bi qua nhét va c6 tié din toi pha hiy chit dién moi.

- Lam céc thit bi s dungdién vadeén chéu sang bchap chon.

- Gayanh hrang i cac thét bi vién théng

Trén thé giéi dua ra ndt s6 tiéu chdn nhr IEEE std 519, IEC
1000-4-3 ¢ gi6i han thanh phn séngdiéu hoa lc cao trénuddi.

Tai Viét Nam,ngay 30/7/2010 B Cong throng cling dua ra thdng
tu 32/2010/TT-BCT quydinh ¥ hé thong phan phi dién trongdo co

yéu éu Vé song hai.



1.3. CAC BO LQC SONGPIEU HOA

1.3.1. B loc thu dong

1.3.2. B loc tich arc

1.3.2.1.Tac dung aia mach lgc tich aec
1.3.2.2.C4c plum vi cong sidt cia lpc tich arc
1.3.2.3.Phan logi mach loc tich arc

a. Phan lei theo 1§ bién doi cong sit

b. Phéan lai theo & do:

- Mach loc tich arc song song (AF)

—
I~
—
P~
=

Tai
phi
tuyén

®
1
T

Hinh 1.37. Gu hinh & loc tich e:c song song (AF)

- Mach loc tich arc noi tiép (AFS)



Tai
phi
tuyén

Hinh 1.39. Gu hinh & loc tich arc ndi tiép (AFs)

c. Phan lai theo ngn cip
1.3.3. B loc hén hop
1.4. KET LUAN CHUONG 1

Ta thay songdiéu hoa lc cao c6 nting tac hi I6n cho & thong
dién, 1am gam chit luong dién, gay ra cacon thit...Nhu vay dé cai
thién chit lwgng dién nang thi én phai loc cac thanh pin dongdiéu hoa
bac cao. CO nldu thiét bi khac nhau cé ththuc hién loc dongdiéu hoa
bac cao. Ty théic vao yéu éu kinh € ki thuit ma kra chon thiét bi va
phuong phap phudp.
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CHUONG 2
TONG QUAN VE LY THUY ET PIEU KHI EN MO
2.1. LICH SU PHAT TRI EN [5]
2.2. PIEU KHIEN MO

2.2.1. & d0 khoi caa hé diéu khién mo

bau vao — Pau ra
X Hop thanh Gial mo y
N e > —>

Khéi mo héa (Inference Mechanism (Defuzzifiery
(Fuzzifierg
Luat mo
(Rule-base)

Hinh 2.1. & do khoi bg diéu khien my
2.2.1.1.Khéi m¢ hoa
2.2.1.2.Khéi hep thanh (Inference Mechanism)
2.2.1.3.Khéi ludt mé (Rule-base)
2.2.1.4 Khéi gidgi mo (Defuzzifier)
2.2.2. Phan lai diéu khién mo

2.2.3. Giu trGc co ban caa b diéu khién mo

2.3.PIEU KHI EN MO NANG CAO
2.3.1. K diéu khién thich nghi mo
2.3.2. H diéu khién meo lai PID

2.4. KET LUAN CHUONG 2
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Viéc ap ding 16-gic my da cho 40 ra cac b diéu khién my, mo
lai, ... Wi nhiing tinh clat kha 6t nham dap ang yéu éu trong diéu
khién tr dong, vi di diéu khién céacdéi tugng phirc tap. Ngoai ra, cacd
diéu khién my cho phépdp lai cac tinh cht caa cac b diéu khién kinh
dién. Thiét ké bo diéu khién mo ciing rat da dang, qua véc to chirc cac
nguyén ic diéu khién va clon tip my cho cac in ngén ng cho phép

nguoi ta thiét ké cac B diéu khién my khac nhau.



12

CHUONG 3

UNG DUNG BOQ LQC TiCH CUC PE GIAM SONG HAI CHO
NHA MAY XI M ANG TAY NINH

3.1.ANH HUONG CUA TAI LEN L UOI PIEN

K ét qua dongdién nguon

DONG DIEN NGUON KHI CHUA MAC BO LOC AF (isa)

400 i
R S
oo | ME A

oot t-FEFE PR R :

g U ]

§ | | | |
200 AL HEHESE TR ‘
o (HHHHHHHAHHHAHHE
RN RN R RN .
00, 0.05 o1 0.15 0.2 0.25 0:.3 0.135

Thoi gian t

Hinh 3.7. Dongiién ngwn
Phan tich Fourier dongdién

-FFT analysis

Fundamental (50H=z) = 349.7 . THD= 13.52%

12 |
=
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E
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=
— B |
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L= ]
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0 L |I I 1 0, 1 _u plm n 1 1
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Harmonic order

Hinh 3.8. Phan tich Fourier donfjén
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Ta thay dongdién ngwbn khéng con ahg hinh sin fta ma b méo dng

di rat nhiéu so \6i dang chuin do anh hrong aia thanh phn séng hai
bac cao. CAc s6ng haib cao cli yéu la bkic 5, 7, 11, 13, 17, 19 ... Cé4c
thanh p#n nay gay ra & chinh kru. Trongdd cac thanh pin bic 5 va
bac 7 chém ty 18 lon hon ca.

3.2. NGUYEN LY PIEU KHI EN

Mot trong cac gii phapdé khir hieén trong song hai latsdung cac
bo loc cdng st tich arc mic song song &i tai. Chiac ning aia cac b
loc tich arc nay la phat ra 6t dongdién goi 1a dong bu haié khe cac
thanh p#n hai gay ra doat. Hinh 3.1 1a &u trac ¢ théng khi mic thém

bo loc tich arc

. [ [ .
Ngudn Spp —sv  —l» i Tai phi tuyén

i
M
Bo loc tich arc ‘ U

Hinh 3.9. Gu tric k¢ thong khi mic thém B loc tich arc

It

o
XA —

Wt

3.3. XAY DUNG HE THONG PIEU KHI EN AF

3.3.1. M6 hinh toan lec
T so @6 nguyén ly nix hinh 3.10 ta c6 cac congihsau:

Ifazlla_lsa; Iszllb_lsb; Ifczllc_lsc (31)
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di
Lﬁzvf A (3.2)

oi v, =yE (3.3)
y 1a g s chuyén d6i nhan gia ti +1 hdic -1 trong tng Wi hai mic ra a b

nghich lru l1a +E hac —-E.

.| TUL 0 0 ]fv,-v.,

% iy |=| 0 UL O ||vy—Vy, (3.4)
i 0 O 1I/L||Vq—Vy
.| [-R/L, O 0 |l €~ Ve

% i, |[=| O -R/L, 0 i +Li €, — Ve (3.5)
e | 0 0 -R/L || g, e~ Vg,

3.3.2. Giu trdc diéu khién AF

Theo tai [Bu [9] dé diéu khien AF phét ra dongdién hai bam theo dong
dién hai trén i ta thyc hién theo du trdc nhr hinh 3.3

B9
die

Hinh 311. C4u trdcdiéu khién AF

3.3.3. Xacdinh dongdién bu hai (irer)
Luan van Sr dung gii phap tach dongdién hai king b loc thdng
dai BPF (Bandpass Filter).
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lia., b, c . irefa,b,c

et

Hinh 3.12. Gii phap xacadinh dongdién bu hai
3.2.4. LPF (Low pass filte)

Dé han ché nhitng dongdién hai cé 4n $ quéa cao niang biéndo khéng
anh hrong dang K, ta dung b xu ly LPF 1a b loc théng tiAp (Low pass
filter). So d6 machdién nhr hinh 3.6

o I
v R,

in Vv
o—AW—+- > ot
B R

Hinh 3.14. $ d6 machdién LPF

Vay ham truyn dat cua b loc Ia:

K 1

H(s) = =
()= o1 5310°s+1

Sir dung phrong phap diéu ché PWM dé diéu khién dong ms cac
van IGBTcua k) loc.
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3.4. TINH TOAN CAC THONG SO CUA BQ LOC AF [7]
3.4.1. Xaadinh gia tri dién &p nguwn mét chiéu cip cho nghich lwu
Gia tii cuc tiéu caadién ap ndt chiéu dugc xacdinh:
U gemn >U /32 = 2480 =U,
Théng throng chon dién ap ndt chiéu ¢ gia ti:
Uge = (1,2 + 1,3)Wo
Ta tinhduogc dién ap ngén mot chiéu cip cho nglich leu:
Uge = 1,3U=1,3.2,45.22CG 700 (V)
3.4.2. Xacdinh gia tri dién cam L

:Vf _VS — E_VS
44, 44,

L

Trongd6:  +V, ladién apdau ra ¢ia nglich heu
+ v, ladién &p ngon
+ ¢ la biéndd cia xung tam giac
+ f, 1& tin 9 cia xung tam giac

Chon ¢é=10 f,=10kHz, taduoc: L = E-V, _ 7002220 _ 15
4& 41010000

3.4.3. Tinh clon gia tri tu dién C
Vay gia ti dién dung C la:

S 1 _ 476058 1

= : = : = 30910°%(F)
EAU 2my, 70035 22750
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3.4.4. Xaadinh va lra chon théng $ van diéu khién
3.5. THIET KE BQ PIEU KHI EN PID
Xay dwng ham truyén dat doi twong

Duva vao du tric 1¢ théng diéu khién va ham trugn dat cac klbi
nhu d& phan tichy trén ta xay dng v d6 khoi cua ke théng diéu khien
PID nhr hinh 3.15

vs(s)l

IrEfS_S)IC ; GC(S) KS K _+>C ;

T s+1

Hinh 3.15. K thong diéu khién PID

| f(Sg

A 4

e

Xem khaudiéu khién nghch hru 1a khau gk vai trd cia mpt khau
truyén dat 1/1, nghia 1a dai lwong dau radam bao trung thanh &i dau
vao @ vé module, #n $ va pha, daté K=1 va vi L bé nén coi ¥#0,

khi @6 ham trugn dat ddi tuong Ia:

K.K _ K

G(S) = =
(s+1Ls Ls(rs+1])

Péi twong la khau tich phan —quéan tinkcmhit. Do d6 b diéu
khién ti uu d6i xang € la o PI:

Gy(9) = Kp(1+Tis)

Trongdd: +T =ar
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XAac dinh 4>a>1 % d6 quadiéu chinh oma can cO @a ke kin, haic
chon a>1 r yéu du chit lugng dé ra, a cangdn, do quéadiéu chinh cang
nho, @4: e khong c6 dadong, a<l: hé kin khéngon dinh. Clon ving
lam viéc ¢ tan $ trung binh va cao a=3 va cac théogls=1 ;

L=1,2.10%(H); r =0.00077(S).

Ham truyén dat ddi tuong :

K 1
G(s) = = o103 =
Ls(rs+1) 1210°s(5310°s+1])

Suyra:
T, =ar = 0.0023

L
Krv/a

Vay bo diéu khién PI la:

= 0.8998

Kp =

GL(9 =K, L+ =) =0,8998L+
S

| 0.002310™ S)

3.6. THIET KE BQ PIEU KHI EN MO

iref e
+ u | 1 |+ N
t. =+1 _’®_' Ls
de —

B diéu khién mo

A 4
v

Hinh 3.16. K thong diéu khién mor
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irefy ifv E |§;;'g~f
1
] ot arror fg)
:.-"h =1 1 :
0 ‘ = "
e=i :{id /"E =0 \ ¢

Hinh 3.17. Xay dng quan I i.e va i

Bo6 diéu khién my can 2 input va 1 output.

Hai ngo vao (input) la saidch dong (e) véao ham da sai éch (de)
Mot ngd ra (output) la tin Wi diéu khién u

3.6.1.1. Bén ngdn ng# va min gia trj ciia nd

Mién gia ti caa bén dau vao (saidch)duoc chon la:

e ={-10 10} don vi tinh: A)
e ={NB, NS, ZE, PS, PB}
FIS Variables Membership function plots  Plot points: 181

@' m ) B NS ZE PS PH

iniut‘l output1

input2

Mién gia ti caa bén dau vaodao ham @a sai éch deduoc chon la:
de ={-50 50} dofh vi tinh: A/s)
de ={N, Z, P}
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FIS Variables Membership function plots Rt points: 181
! Z E
/X

input outputl

input2

=
-30 -20 10 0 10 20 30 20 50

input variable “inputz™

Mién gia ti caa bién dau ra u

u=1{-50, 50}

u={NB, NS, ZE, PS, PB}.
FIS Variables verbersnp uncton pts_ ik pots |1z
Eed

ini utl outputi

inputz

NB NS £E PS PB

o =

-5l -0 -30 -20 1 10 20 30 40 =0

* Luu y : Mién gia ti caa ba bén ngdn ng trén co thk thaydéi cho phu
hop V6i diéu kién thec t. CAc mén gia ti caa ba bén ngdn ng trén ch
la gia ti phong doan, khong péi 1a gia ti chinh xac

3.6.1.2. Xaatinh ham lién thuc (membership function).

3.6.1.3. Xay @ng cac luit diéu khién

Bang luat diéu khién

Jo© | NB NS ZE PS PB
N NB NB ZE PS PS
z NB NS ZE PS PB
P NS NS ZE PB PB
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Céc Iuit diéu khién duogc thiét 1ap dra trén nénh dé hop thanh vi hai

diéu kién va ndt két luan.

— e e f——]

B Rule Editor: DK —
File Edit Views Options

1_If (inputl is NB} and (input2 is not P} then foutputl is NB) (1)
2 If Cinputl is NB} and (nput2 is P} then (outputl is NS} (1)

2. 0f (inputt is NS} and (input2 is N} then foutputl is NB) (1)
4_If (inputl is NS} and (input2 is not M) then (output? is NSk (13}
S_If (inputl is ZE} then (outputl is ZE) (1)

& If Cinputt is PS) and (input? is not P} then (outputl is PS) (1)
7. If (inputt is PS) and (input2 is P} then (outputl is PB) (1)
S_IF (inputl is PB} and (input2 is M) then (outputl is PS) (1)
2_If (inputl is PB) and (input2 is not M} then (outputl is PB} (13

I and Then
inputt is input2 is outputl is

= m T - |
HE = s =
ZE |= ZE |=
Ps lnone |Ps
PB = | | FB -
loan . = lngne -
[ | mot /] not —| not
— Conmection Vit

o

i@ and 1 Delete rule | Add rule | Change rule — =

| FIS Mame: CH7 | | Help | Close | |

Hinh 3.19 Lut diéu khién xay deng hing MATLAB
3.6.1.4. Luit hgp thanh
Dung luit hop thanh Max-Min, gii mo theo plrong phép tong tam
3.6.2. Két qua md phéng matlab — simulink
So' @6 md hinh hé théng khi c6 bj loc tich arc AF

2 pha:
A a2 a1 a2 - = o
s 8 s s b ouz
i w2 Oud
s m S Losg X Bancpass filter
o Contraller i
¥
21 |o—e|a - s
i et
h 4
gifs—s|s 6 B et s
Y
¥

Display

Hinh 3.20. M6 hinh &thdng khi c6 1 loc
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>

diéu khién PID
0.5(Q), L= 0110°(H), E=100(V)

0

tong irng Vi b

A

>

ué moé p

3.6.2.1Ktq

Khi R

DONG DIEN NGUON KHI MAC BO LOC AF (isa)

100 -

1 uaip Buoq

300 -+~

-400

Thoi gian t

Hinh 3.23. Dongfién cia ngwn sau khi nic bg loc AF

FFT analysis

Fundamental (0Hz) = 361.1, THO= 4.62%

T

L
Pl

Beneale_wnn

100

{Ejuawepun 4 jo 24) Bepy

L) 5 60

k|

Harmonic order

Hinh 3.24. Ph dongdién cia ngwn sau khi nic bg loc AF
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0.5(Q), L= 000(H), E=100(V)

Khi R

DONG DIEN NGUON KHI MAC BO LOC AF (isa)

300 -
400

1 ualp BuoQ

Thoi gian t

Hinh 3.27. Dongfién aia ngwn sau khi nic bg loc AF

-FFT analysis

=5.04%

3618, THD

Fundamental (50Hz)

100

1
= =3 = =

(lejuswepun 4 jo o5) Bew

30 40 A0 60
Harmanic order

20

10

Hinh 3.28. Pk dongdién aia ngwn sau khi riic b loc AF

>

¢ diéu khién me

tong irng Vi b

A

>

ué moé p

3.6.2.2 Kt q

0.5(Q), L= 0110%(H), E=100(V)

Khi R
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DONG DIEN NGUON KHI MAC BO LOC AF (isa)

T T T T T
| | | | | |
| | | | | |
| | | | | | |
| | | | | |
=== =l====- = === == ==~ [pe——— === -==-=-9
| | ] | | |
| | | | | |
| | | | | | |
| | | | | |
[ T T T i | |- -4 === - == -9
| | | I | |
| | | | | I
| | | | | | |
| | | | | |
=== === == = | = = = = = | = = = = = | = = — —_—— e e == - =
| | | | |
| | | | |
| | | | | | |
| | | | | |
=== = == = = e, — — — | = = = = ] = ] - -] = - - -
| | | | |
| | | | |
| | | | | | |
| | | | | |
=== === == = | = = = = = | = = = = = | — — . —_— e e = ===
| | | | |
| | | | |
| | | | | | |
| | | | | |
e e - - d - - - - - - — - - - - -~
| | | | |
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Hinh 3.31. Dongfién cia ngwn sau khi mc bo loc AF
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Hinh 3.32. Ph dongdi
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=0.5(Q), L= 0001H), E=100(V)

Khi R

DONG DIEN NGUON KHI MAC BO LOC AF (isa)
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Hinh 3.35. Dongfi

-FFT analysi
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Hinh 3.36. Ph dongdién cia ngwn sau khi nic bg loc
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KET LUAN VA KI EN NGHI

Két luan

Trong kin luan van nayda nghién ¢u khao séatva dat duoc két qua
nhu sau:

- Khao sat tong quan @ séng hai, cac ptong phap éc song hai, Iy
thuyét diéu khien mo vadiéu khién PID.

- Xay drng duoc mé hinh mé péng he thdng mach loc tich arc
trong Matlab Simulink .

- M6 phong dugc daptng aia mach loc, giam thiéu dugc séng hai
bac cao @a dongdién ngun.

Ki én nghi hwéng nghién atu tiép theo

Nghién aru giai quyét bai toan trong trong hop ngwbn khéng ly

tuong va i khdngddi xang.



