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LOI CAM ON

T61 xin tran trong gui 161 cdm on té1 Khoa Pao tao sau dai hoc, BO mon
Tu dong hoa XNCN thudc truong Pai hoc Bach khoa Ha N6i da tao moi diéu
kién thudn lgi cho t61 trong qua trinh t61 thuc hién luan van nay.

T6i xin bay to 1ong biét on sdu sac t6i TS. V& Quang Vinh, ngudi da
dinh huéng va tan tinh chi bao, hudng din toi dé t6i ¢ thé hoan thanh ban
luan van nay.

Cubi cung t61 xin dugc nodi 161 cdm on sau sac toi gia dinh, ban be¢, d@)ng
nghi¢p, 1anh dao Cong ty Pién luc Thai Nguyén da dong vién, giup dd va tao
moi diéu kién thuén loi nhét cho toi trong subt qué trinh t61 hoc tap va nghién

cuu.

Thai Nguyén, thang 9 nam 2010

Lé Hoanh Sim
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LOI CAM DOAN

T6i xin cam doan ludn vin nay la do téi nghién citu dwdi sw hwdng dan
ciia thay gido.TS. V6 Quang Vinh. Cdc néi dung, théng sé va sé liéu trong dé
tai la hoan toan trung thyc va chwa tirng cong bé trong bat ki céng trinh ndo

khac.

Tac gia luan van

Lé Hoanh Sim
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MUC LUC
CHUONG 1: TONG QUAN VE BU CONG SUAT TRONG

| LSO 5) 1 00\ [T 1

L1 DEE VAN A8 ettt ettt ettt ettt ettt 1
1.2. Khai niém hé thong dién va phu tai dién .......ccocovvvevveeeeeeeeeeeeeee
LR & Lo 1Te ST 1) T
1.2.2. Phu tA1 A€M ..oovvviiiiiii e
1.3. Ché d6 lam viéc va cAn bang cong suat trong hé thong dién .................
1.3.1. ChE G0 TAIM VIBC +.veviereeeeeeeeeee oottt ettt ettt
1.3.2. Can bang cong suét tac dung va cong suat phan khang .................
1.4. Ton that dién ap trén dudng day truyén tai dién .........ccocevveevevereerennnns
1.4.1. Ton thét dién 4p tinh theo dong dién, vecto dién &p ..........ccovvev...
1.4.2. Tinh to4n ton that dién ap theo cONE SUAL ......ccovevvvrvveieeiiiieeiiieeeians
1.5. Khai niém chung vé diéu chinh din 4p ......cocooveviveeeieeeeeeeeeeeeeeeeeee e
1.5.1. Anh huong cua dién ap dén hoat dong cua h¢ théng dién.......co......
1.5.2. Nhiém vu cta diéu chinh din 4p .......ocoovvvveeeveeieieeeee e,
1.5.3. Quan hé gitta cong suat phan khang va di€n 4p .........cocevevvvvvvvrnnnn,
1.6. Tong quan vé bu cong suat phan khang khi truyén tai ........ocoeveveveennnn.
1.6.1. Cong suit phan khang trén dudng day truyn tai ........cccoevevveeenene,
1.6.2. Bu cong suat phan khang trén dudng day truyén tai ............ce.........
1.7. Bu doc va bu ngang duong day .......ccccoeevvviiiiiiiiiiiee e
L.7.1. BUAOC ittt e e e e e e e e e e
i = 1V I 4 To - 1o Vo [PPSR

CHUONG 2: CAU TAO, NGUYEN LY HOAT PONG VA PAC TiNH
LAM VIEC CUA THIET BI BU TiNH CO PIEU KHIEN SVC ...
2.1 DEE VAN A oottt ettt ettt

2.2. Chu tao, nguyén ly lam viéc cua cac thiét bi bu tinh SVC ....cocceveeee..

S6 héa béi Trung tdm Hoc liéu — Bai hoc Nong lam http://www.lIrc-tnu.edu



2.2.1. CAUAO CHUNG ...ecvveveeie et see st ene et en e
2.2.2. Nguyén 1y hoat 0N .....ocovviiiiiiiiii e
2.2.3.Pac tinh tinh V-1 ctla SVC ...,
2.3. Khang diéu chinh bang Thyristor TCR (Thyristor Controlled Reactor) .....
2.3.1 SO A0 NZUYEN 1Y .vvveeiesieeeieieeeeee ettt
2.3.2. Pac tinh Iam viéc ctia TCR ...,
2.4. Thiét bi bu tinh FC-TCR (Fix capacitor and Thyristor control reactor)........
2.4.1. SO A0 NZUYBN Y oo,
2.4.2. Dac tinh Iam VIEC .......oovviiiiiiii i
2.5. Tu dong mo bang Thyristor TSC (Thyristor Switched Capacitor)..........
2.5.1. SO A0 NZUYEN LY v.vvvviceieeieiees ettt
2.5.2. Nguyén 1y hoat dong cua TSC ......ccvvviiiiiiiiieeee e
2.6. Mot s6 img dung ctia SVC trong hé thdng dién ........ccccceeeeeevceeeeeennnns
CHUONG 3: TINH TOAN HE THONG BU CONG SUAT 100MVAr

CHO HE THONG PIEN .......ccooiiiiiieeeee e,
3.1.Chon $0 d0 MACK THC SVC evveeeee oottt e et e,
3.1.1. S0 d0 mac Kiéu hinh SA0 .....cvcvevevreceeeeieiee et
3.1.2. So @6 mic kiéu hinh tam GIAC ......coceveveveeeeeeeee e
3.2. Tinh t04n thong $6 ctia SVC ..ot
3.2.1. Tinh toan thong s6 cudn khang L ctia TCR .....ccveveeeeeeececeeeens
3.2.2. Tinh t0AN thONE SO DO L0C ...evveieieieiiiieeeeeeeeeee e
3.2.3. Tinh toan gid tri bO tu di€n C .....ovvvvvvviiiiiiiiii e,
3.2.4. Tinh toan thong $6 clia thYTIStOT ........cecevevevrereeeeeieeeeeeeeeeeieseneees
3.2.5. Tinh toan bao V& thyTiStOr ........cccceveiiiiiiiiieiiiiiiee e
3.3. Thiét ké hé thong didu KNIn .........cccoeeeveveeireiieeeeeeee e
3.3.1. KhOi TUONE Q0 .ot
3.3.2. Kh6i di8u Khiln GI8N AD ..vovveeeeeeeeeeeeeee e
3.3.3. Khoi tinh todn g6c m& TRYTIStOT ......c.cvevevvreieeeeieiceeeeeeeeeieieseneeens
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3.3.4 Khdi phat xung didu KRien .........ccceveviveerieeeereceeseceesese s,
3.3.5. Tin hiéu diéu Khién bd SUNG ....c.ovveeverceeierieeeieece e,

CHUONG 4: THUC HIEN MO PHONG HE THONG VOI CONG CU
MATLAB SIMULINK

4.1.M6 hinh bai todn can md phong
4.2. So 6 m6 phong trong SIMUln K ..........ccoevvvevereverieeeeeeeeseceee s
4.2.1. So d6 mach cong suat

4.2.2. So dd mach diéu khién

4.3. Két qua mo phong khi dung bd PI thong thuong .........ccceevevevevereeennen.
4.3.1. Két qua mo phong trudng hop 1 ..cceevevevevceeeeeeeeeee e,
4.3.2. Két qua mo phong trudng hopP 2 ..c.cveveveveveceeeeereeeeeee e,
4.3.3. Két qua mo phong trudng hop 3 ..eeveveveveeeeeeeeeeeeeee e,

4.4. Str dung luat mo dé nang cao chét luong didu khién SVC .......cocoveeeee.
4.1 DA VAN AE ..ot
4.4.2. Co s& thuat toan didu Khi€n ..........cccceveveveverieeeeseee e,
4.4.3. Thiét ké bo diéu khién mo va TuAt MO .....cvevvceeerceereee e,

4.4.4. Két qua mo phong so sanh bo PI thuong va diéu khién mo ............
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Hinh 1.1.
Hinh 1.2.
Hinh 1.3.
Hinh 1.4.
Hinh 2.1.
Hinh 2.2.
Hinh 2.3.
Hinh 2.4.
Hinh 2.5.
Hinh 2.6.

DANH MUC HINH VE

Mach RLC ndi tiép va d6 thi vecto dién APt
D6 thi quan hé gitta P vA Q ...cvvvevvceeeeeee e
MO hinh truyen tai Gi8N.........ceveveieieeeeeeeeee e,
SO d0 tON thAt GIBN AP ..vevveveeeeeeeee e,
MO hINN SVC .o
So d6 thay thé tuong drong clia SVC .....oceceeeeeeeeeeeeeeee e,
Pac tinh V-1 ctla SVC ...
Dic tinh didu chinh cta SVC ...oviveeieeeeeeeeeeeeeeeee e,
SO @8 CAU 120 CUA TCR vttt ettt

Dang song dién 4p va dong dién cua TCR mot pha véi cac goc mo .

(@) o =90°; (b) & =100°; (c) & =130%: (d) a0 = 150° ...oooireinne,

Hinh 2.7.
Hinh 2.8.
Hinh 2.9.

Do thi dién ap va dong dien TCR ......ccveveveveeeeeeeee e
Quan hé gitta dién dan By va 0C dAN G ....evevevvvcecericeeeecee e,

Pac tinh bu V-1c1a TCR ..o

Hinh 2.10. Cac séng hai bic cao trong phan tir TCR ......ccovvvvvveveieieieieeeeeans
Hinh 2.11. So d6 nguyén 1y cdu tao FC - TCR ...cocovvviieieiieiieeeeeeeeeees
Hinh 2.12. Pac tinh 1am VIEC .....coiiiiiiiiiiiiiiii e,
Hinh 2.13. S0 d0 cAu ta0 cla TSC ..o
Hinh 2.14. Nguyén Iy hoat dong ctia TSC .....ccovvviiiiiiiie e
Hinh 2.15. S0 d0 K&t n8i clia TSC ..vvuvevviiiiieiierenesesie s

Hinh 2.16. Méi quan hé giita Brsc va s6 luong cac TSC dan ........cccvvvveennaee.

Hinh 2.17. Diéu chinh dién ap tai ntt phu tai bang SVC ..ooovevvveeeeeieeeeeeenns

Hinh 2.18. Su thay dbi dién ap tai thanh cai phu tai khi ¢6 va khong c6 SVC ..

Hinh 3.1.
Hinh 3.2.

SO d0 mac FC- TCR Kiéu hinh SA0 «vovveveeveeeeereereeeeee oo eereer e eeeeeenans
So @6 mic FC - TCR Ki€u tam ZIAC .......coovvveevivieeecieeeseeseeenenns
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Hinh 3.3. S0 d0 ba0o v8 qUA GIEN AP ..vvveieeeeeeeeeeeeeece s
Hinh 3.4. So d0 mac dién trd PhAN AP ....c.ovevvevereeeeerieeeieeeees e,
Hinh 3.5. SO d0 MaCh TUC TCR ..ovvveeeeeeeeeeeee ettt
Hinh 3.6. So d6 tong quat hé thong diéu khién thiét bi bu tinh SVC ................
Hinh 3.7. KhOi Q0 THONE w...vevvvsieeeies e ses s en s
Hinh 3.8. So d6 khéi mach diéu chinh di€n 4p .......ccocovvvvvvviviieiieiceeeees
Hinh 3.9. Quan hé giita dién din va 0C ME O ...cvevevvveveicceeeeeeeeeeeeee e
Hinh 3.10. SO d0 tin hiBU DO SUNEZ ....vovvviieieiiieieieeeee ettt
Hinh 4.1. S0 d6 hé thAng dieN ......c.ovoveviiiiiiieceeee e
Hinh 4.2. So d6 mo phong hé thong trén Matlab simulink .............ccccevvennneee.
Hinh 4.3. So d0 M6 phong Khdi TCR ........c.ccovvueveieeieieeeeieeeees e esenen s,
Hinh 4.4. S0 d0 khdi didu KRIEn .....ccovvvivviieiiiiieeececeen
Hinh 4.5. S0 @6 m6 phong Khdi Ao THONE .....cvoveveveeeiieieieceeeeeeeeeeeeee e,
Hinh 4.6. So d6 m6 phong khdi diéu chinh dién 4p ......oovevvvvvveveieieiiieeens
Hinh 4.7. So d6 m6 phong tinh g6¢ MG TRYTIStOr ......vvvveeeeiieeeceeeeeeeeeeeieas
Hinh 4.8. So ¢6 m6 phong mach phat xung diéu khién TCR ......ccccevvvvvrnnee,
Hinh 4.9. P thi dién 4p hiéu dung 3 pha tai nat phu tai va cong suit phan
khang truyen tai trén ET diBN .....o.coovieeeiiieeeee e,
Hinh 4.10. D6 thi dién ap hiéu dung 3 pha tai nit phu tai va cong suit phan
khang truyen tai trén TGT dN .....ooveveeeeeeeeieeeee e,
Hinh 4.11. Cong suét phan khang phat clia SVC .....coovveveveieieeeeeeeeeeees
Hinh 4.12. D6 thi goc md o cAp cho TCR .....ovvevieieieeieeeeeeeeeeeeeeee e,
Hinh 4.13. D6 thi dién 4p hiéu dung 3 pha tai nat phu tai va cong suat phan
khang truyén tai trén TG GiEN .......coovvveeeeeeieeeiee e
Hinh 4.14. D6 thi dién 4p hiéu dung 3 pha tai nat phu tai va cong suat phan
khang truyén tai trén lugi dién.

Hinh 4.15. Cong suat phan khang phat ctiia SVC .....cccccvvviveveiieeeeeeeeeeeeias
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Hinh 4.16. D6 thi goc m& o cAp cho TCR ...cvvevivvvevreeeeieeeeeeeseeeeves e,
Hinh 4.17. B4 thi dién 4p hiéu dung 3 pha tai nat phu tai va cong suat phan

khang truyen tai trén TG di8N ......oevvvevereeeerecee e,
Hinh 4.18. D6 thj dién 4p hiéu dung 3 pha tai nat phu tai va cong suat phan

khang truyen tai trén TG di8N .....o.oveveevevreeeer e,
Hinh 4.19. Cong suat phan khang phat cia SVC .....cccocevevevevveeeeieseeeseeeieins
Hinh 4.20. D6 thi goc m& o cAp cho TCR. ......oveveveeveveiereeeeeeeee e,
Hinh 4.21. CAu tric diéu KN MO .......cooveviviriiiiieieeeeeeeeeeeeeeeeee s
Hinh 4.22. Biéu dién luat mo Ki trén Khong gian ...........ccoeveveveeeevevevenevnnnnnns
Hinh 4.23. Biéu dién ludt mo Kp trong Khong gian ........ccccceeeevevevecereerenennnnnn.
Hinh 4.24. So 6 ciu trac diéu khién [udt PIAONE ...oovovvvvveeeeieeeeeceeeeeeees
Hinh 4.25. Dién ap tai thanh cdi dat SVC ...,
Hinh 4.26. Cong suit phan khang tai thanh cai dat SVC .....ccccovvvvevvvvveveieieinns
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DANH MUC CAC KY HIEU

FACTS: (Flexible AC Transmission System) Hé thng truyén tai dién xoay
chiéu linh hoat

SVC (Static Var Compensator) : May bu tinh

TCR (Thyristor Controlled Reactor) : Khang diéu khién bang thyristor

TSC (Thyristor Switched Capacotpor) : Tu dong cit bang thyristor

TSR (Thyristor Switched Reactor)  : Khang dong cat bang thyristor

FC (Fixed Capacitor) . Tu dién cb dinh

o : Goc mé cua thyristor

c : Goc dan cua thyristor

I : Dong di¢n qua cudn khang

It : Bién do cua dong di¢n co ban qua cudn khang TCR
BL) : Pién dan twong duong ctia TCR theo goc dan o

XL : Pién khang ctia TCR 6 tin s6 co ban

)& : Bién khang dac trung cho do déc duong dac tinh tinh V-I ciia TCR
Vet : Bién 4p cua SVC

Isve : Dong dién chay qua SVC

Bsvc : Pién dan tuong duong cia SVC

Brcr : Pién dan tuong duong ctia TCR

Unorm : Bién 4p dinh murc cua hé théng

Sehort ciruit : Cép cong suat ngén mach tuong duong cua h¢ théng
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