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Bang 1. Cac so'liéu cua phu tai

Céc thong s6 Cac ho tiéu thu

1 2 3 4 5 6
Phu tai cuc dai (MW) 30 35 35 30 25 30
Hé sO cong suat 0,9
Mirc dam bao cung cap dién I I I I 111 I
Yéu cau diéu chinh dién ap 8Umax = 8Umin = 8Usc = 5%
Thdi gian st dung cong suat cuc dai (h) 4900
Dién ap dinh mdc luéi dién ha ap (kV) 22 22 22 22 10 10

Ghi chul: §Upax, 8Upmin, 8Usc — tuong ting 13 dé léch dién dp so vidi dién dp dinh muc trong ché dé max, ché dé min va ché dé

sau su’ ¢ mot phan tur (tinh theo % dién dp dinh muc cua mang).

Phu tai cuc ti€u bang 50% phu tai cuc dai.
Hé s6 cong sudt trung binh trén thanh gop cao ap cia ngudn dién bang 0,85.
Hé s6 dong thai m = 1.
Gia 1 kWh dién nang tn that: 1500 déng/kWh
5. Nhiém vu thiét ké
a. Phan tich ngudn va phu tai. Can bang cong sudt trong hé thdng dién.
b. Chon phuaong an hgp ly vé kinh té - k§ thuét (chon tiét dién day dan theo khoang chia kinh
té).
c. Chon s0 lugng va céng suat cia may bién ap trong tram giam ap. V€ sd d6 ndi day chi tiét cua
mang dién.
d. Tinh toan cac ché d6 van hanh cia mang dién va chon phuadng thirc diéu chinh dién ap phu hgp
vGi yéu cau cua cac phu tai (yéu cau sifr dung phan mém).
e. Tinh cac chi tiéu kinh t& - ki thuét tdng hgp clia mang dién thiét ké.

Ngay nhan dé: Ngay hoan thanh:

CAN BO HUONG DAN

PHAM NANG VAN
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PHU LUC

Bang PL1-Thong so ky thuat cua day nhom 16i thép ACSR

Tiét dién tinh todn cita  Budng kinh tinh
Tiét dién dinh day dan, mm? todn, mm Dién trd khi Dong dién cho phép

, 5 = AL A o0 o e
muc, mm Phan nhdm L& thép ([j)gr;: L5i thép nhiét do 20°C, Q  khi dat ngoai trai, A

25 22,8 3,8 6,6 2,2 1,38 135

35 36,9 6,2 8,4 2,8 0,85 170

50 48,3 8,0 9,6 3,2 0,65 220

70 63,0 11,3 11,4 3,8 0,46 275

95 95,4 15,9 13,5 4,5 0,33 335

120 115 22,0 15,2 6,0 0,27 360

150 148 25,6 17,0 6,6 0,21 445

185 181 34,4 19,0 7,5 0,17 515

240 238 43,5 21,6 8,4 0,132 610

300 295 56,3 24,2 9,6 0,107 700

400 396 72,2 28,0 11,0 0,080 800

Bang PL2-Thong so0 ky thuat cia may bién ap ba pha hai cuon day 110 kv

Sdm UCdm UHdm UN APN APo Io RB XB AQo
MVA kv kv % kW kW % Q Q kVAr
16 115 38,5(23,5/11) 10,5 85 21 0,85 4,38 86,7 136
25 115 38,5(23,5/11) 10,5 120 29 0,8 2,54 55,9 200
32 115 38,5(23,5/11) 10,5 145 35 0,75 1,87 43,5 240
40 115 38,5(23,5/11) 10,5 175 42 0,7 1,44 34,8 280
63 121 38,5(23,5/11/10,5) 10,5 260 59 0,65 0,87 22 410
(115)
80 121 10,5 10,5 315 70 0,6 0,65 17,3 480

Bang PL3-Von dau tu cho duong day 110 kV sir dung cot thép
Day dan  Gia tién 1 mach (triéu dong/km)

ACSR-70 2000
ACSR-95 2038
ACSR-120 2256
ACSR-150 2420
ACSR-185 2503
ACSR-240 3145

Ghi cha: Von dau tu’ cda duong ddy hai mach cung mot cdt bang vén dau tu’ cua duong ddy mot mach
nhan vdi hé sé'1,6.
Bang PL4-VoOn dau tu cho tram bién ap 110 kV (May bién ap coé diéu ap dudi tai)

Cong suat 1 may bién ap trong tram (MVA) VOn dau tu tram 1 may bién ap
(ty dong)
63 45
40 36
32 29
25 22
16 15

Ghi cha: Vén déu tu cda tram gém hai mdy bién dp bang vén dau tu cua tram mot may bién dp nhan
Vol hé s6'1,8.

Trang 3/4



t 110 kV

~

ay dan trén co

Hinh PL5-Mo0t s6 cach bo tri

Mach 2

Mach 1

. -~

. .-~

-

hey

s

- .~

10

10

Y

. S

llllll

A 4

Cot mot mach

Cot hai mach

Trang 4/4



MUC LUC

IMUC LUC ettt ettt et et et en e e e et en s e e eee et enseee et eneneeenenees |
DANH MUGC HINH ANH ..ottt ettt sttt ne e en e V
DANH MUC BANG SO LIEU ..ottt e et ee e, Vil

CHUONG 1: PHAN TiCH HE THONG CAN THIET KE, CAN BANG CONG
SUAT 1

1.1. PHAN TiCH PAC BIEM CUA NGUON VA PHU TAl....ccoovvvvrrrnen. 1
1.1.1.  So d6 mat bang cta NGUON VA PhU Al ......vevveeeeeceereeeeeesee e, 1
1.1.2.  Nhitng $6 li8U V& NQUON CUNG CAP ...ovvveeeeeeeeeeeee et 1
1.1.3. NOing SO 118U V& PR Al...v.vovieiieeeeseeeee s 2

1.2. CAN BANG CONG SUAT TAC DUNG .....c.coovvrriesreeereiereseeeeeiesessnens 2

1.3. CANBANG CONG SUAT PHAN KHANG .......cccccooererrrererereeieneeinenn, 3

CHUONG 2: LUA CHON PHUONG AN HOP LY VE KINH TE - KY THUATS

2.1. NEU CAC PHUONG AN LUGI DIEN. ....coiioieeeeeeeeeeeeeeeeeeeeesenenesens 5
2.1.1. Phuong An 1. 6
2.1.2. PRUONZ AN 2.t 7
2.1.3. Phuong An 3. ..o 8
2.1.4, PRUONZ AN 4.t 9
2.1.5. Phuong an 5. 10

2.2, TRINH TU TINH TOAN ..ot 11
2.2.1. Phan b cong SUAL trong Mang dién ...........ccceeveveeveeviesseeesssesesnnens 11
2.2.2. Luachon dién ap GiNN MUC ........ccoviiiiie e 11
2.2.3. Luya chon tiét dién day dan (theo khoang chia Kinh té) ...........c............ 11
2.2.4. Tinh todn C4c thoNg $6 AUONG JAY ......cvveveerecreeeeeeeeeeere e 17
2.2.5. Xac dinh so bg ton that dién &p 16n nhat cia mang dién ..................... 18

2.3.  TINH TOAN THONG SO KY THUAT PHUONG AN I ......ccccevenne.e. 18
2.3.1. SO A0 PRUONZ AN L.t 18
2.3.2. Tinh toan so bo phan b6 cong suat trong mang dién ...........c.cceeenee.. 19




2.3.3. Tinh todn lya chon CAP GiBN &P ......cc.cvveeeeeeeee et 19

2.3.4. Tinh toan lya chon tiét dién day dan ...........cccccveeeeieeeeeeeee e 20
2.3.5. Tinh toan ton that dién &p trong mang dién ..........ccceeevveevveeeereveeeseennns 21
2.4, TINH TOAN THONG SO KY THUAT PHUONG AN 2 .....cc.covvvnrinnnns 24
2.4.1. SO A0 PRUONG AN 2.t 24
2.4.2. Tinh toan so bo phan bé cong suat trong mang dién .............ceeeeeeee. 24
2.4.3. Tinh todn lya chon CAP GiBN AP ....c..vocveeceeeeeeee e 25
2.4.4. Tinh toan lya chon tiét dien dAy dan ........cccooeeeeieeeeeeeeeeee e, 25
2.4.5. Tinh todn ton that dién &p trong mang dién .......c..cccoeevvvereerrsveeesnennns 27
2.5.  TINH TOAN THONG SO KY THUAT PHUONG AN 3 ....c.ccoovvrrrnnes 30
2.5.1. SO0 PRUONZ AN 3ot se st 30
2.5.2. Tinh toan so bd phan bd cdng suat trong mang dién ............cccceeveeee.e. 30
2.5.3. Tinh todn lya chon CAP Qi8N AP ......cc.cvveeeeeeeeeee et 31
2.5.4. Tinh toan lya chon tiét dien day dan ..........cccccvveieeeeeeeceeeeece e, 32
2.5.5. Tinh ton ton that dién ap trong mang dién .........cccceeeevevevererrerernnnns 35
2.6. TINH TOAN THONG SO KY THUAT PHUONG AN 4 .......cc.coeenrnnees 39
2.6.1. SO0 PRUONZ AN 4...oovoeveeeeeeeeeeeeeve e 39
2.6.2. Tinh toan so bo phan b cong suat trong mang dién ...........cc.cceveeeees 39
2.6.3. Tinh todn lya chon CAP diBN AP .....vveeeeeeeeeceeeeeee e, 40
2.6.4. Tinh todn lya chon tiét dién day dan ...........cccceveveeeeeeeeeeeeee e 41
2.6.5. Tinh toan ton that dién &p trong mang dién ..........ccceeevvevvveesrereeennennns 44
2.7.  TINH TOAN THONG SO KY THUAT PHUONG AN 5 ..ovveveirin, 48
2.7.1. SO0 PRUONZ AN 5o 48
2.7.2. Tinh toan so bo phan b6 cong suat trong mang dién ...........c.ce.eeeeee.. 48
2.7.3. Tinh todn lya chon CAP GiBN AP ......oocveeeeeeeeeee et 49
2.7.4. Tinh toan lya chon tiét dien dAy dan ...........cocceeeieeeveeeeeeeeeee e, 50
2.7.5. Tinh toan ton that dién ap trong mang diéN .........ccccoeeereeverveevenrerernnnes 55
CHUONG 3: SO SANH CAC PHUONG AN......oooovimiininiineineineeneeseeseeeens 60
3.1, PHUONG AN 1ottt 60
3.2, PHUONG AN 2.ttt 61




3.3, PHUONG AN 4o e e e oo ee e e e e e e e e e s e e er e e e e s aeesaearans 61

3.4. TONG KET CAC PHUONG AN.......ccoovrirseseniiniessesssssessessesseniesesnens 62
CHUGONG 4: CHON MAY BIEN AP VA SO DO NOI DAY .....ccccovvvvverirrin, 63
4.1, CHONMAY BIEN AP ..o seetenees s 63
4.1. SODONOIDAY CHITIET e veseesessesssses s 64
4.1.1. Thanh gop NNA MAY ......c.cceiieiieiiiieeiece e 64
4.1.2. Soddtram DiN AP Na &P c..eeeeeeeeeeeeee e 65
4.1.3. S0 dd Nbi dieN t0AN NE tONG ......cvoeeieeeeeeeeeeee e 68

CHUONG 5: TINH TOAN CAC CHE O VAN HANH CUA MANG DIEN ..69
51. MO HINH CAN BANG CONG SUAT NUT, PHUONG PHAP

NEWTON — RAPHSON .....covuiiiiiiiiiesieeetee sttt en st 69
5.1.1. M6 hinh can bang cONg SUAL NUL...........c..oeeveeeeeeeieeeeeeeeeee s, 69

5.1.2. Phuong phap Newton — RAPNSON .......ccooveiiiiiiiiieicriee e 72

5.2. TINH TOAN CHE PO XAC LAP CUA MANG PIEN THIET KE........ 76
5.2.1. Ché d0 phu tal CUC Gl .....c.cveeeeeeeeeeeeeeeee et 76

5.2.2. Ché d0 Phu tAl CUC tIBU.........cveeeeeeeeeeeeee et 81

5.2.3. CRE A0 SAU S COuvvvvrrrerreescieeeeteeeese sttt 86
CHUGONG 6: DIEU CHINH DIEN AP TRONG LUGI DIEN ......cocooovvvviiinne. 95
6.1. YEU CAU DIEU CHINH DIEN AP TRONG LUOGI BIEN..................... 95

6.2. TINH TOAN CHON NAC PHAN AP CHO CAC TRAM BIEN AP CO
BIEU AP DUGI TAI TRONG CAC CHE DO ..o, 97
6.2.1. Ung dung thuat toan Newton — Raphson trong lua chon nac phan &p

cho c4c tram bién ap cO dicu 4P dUGT tAl .....vvveeveeeceeceeeecee e 97
6.2.2. Ché d0 Phu tal CUC il ...e.vecveeeeeeeeeeee e 100

6.2.3. Ché d0 Phu tAl CUC tIBU.......cvveeveeeeeeeeeeecr s 102

B.2.4. CNE O SAU SW COluvrrrrrrreeeeeeeeeeeeeeeet e eeee et st ee et et en e enenenens 104

CHUONG 7: CAC CHI TIEU KINH TE - KY THUAT TONG HOP CUA LUOI
DIEN 108

7.1, VON DAU TU CHO MANG DIEN ....oooviriiieeeeeeeeeeeeeesee s 108
7.2. TON THAT CONG SUAT TAC DUNG TRONG MANG DIEN.......... 108
7.3.  TON THAT DIEN NANG TRONG MANG BDIEN.....c.cocovveiiirereienn, 109




7.4, GIA THANH TRUYEN TAIDIEN NANG ...covvieeieeeeeeeeee e 109
7.4.1. Chi phi van hanh hang nam...........cccccoovviiiiii i 109
7.4.2. Tinh toan gia thanh truyén tai dién nang..........c..ccoeveveevvveeseeeenesnnnns 109
7.4.3. Giéathanh xay dung 1 MW cong suat phu tai trong ché d6 cuc dai... 110




DANH MUC HINH ANH

Hinh 1.1 Nhitng $6 1iéU V& NQUON CUNG CAP ..ot 1
Hinh 2.1 Phuong an 1 ..o s 6
Hinh 2.2 PhUONZ Qn 2 ......ooiiiiiiiii s 7
Hinh 2.3 PRUONEZ AN 3 ..ottt 8
HINN 2.4 PRUONE AN 4 ...ttt e baennaente e naene s 9
Hinh 2.5 Phuong an S........cooiiiiiii e 10
Hinh 2.6 Chi phi vong doi ctia duong day 10 don ... 14
Hinh 2.7 Chi phi vong doi ctiia Guong day 10 KEP .....ccvevvvviiieiiiciee e, 14
Hinh 2.8 SO d0 PRUONE AN L..vuvvveeveesiceecieeeeseeees et estssss st eses s ss st enes s 18
HINh 2.9 SO A0 PAUONE AN 2..eovveeeveveieeeeeese ettt enes st st 24
Hinh 2.10 SO d0 PRUONZ AN 3..ovoveeecveeceeee ettt es st see s 30
Hinh 2.11 SO d0 PRUONE A1 4 ...ttt 39
Hinh 2.12 SO A0 PRUONE A1 5...vveeveeveeeeeveeee ettt 48
Hinh 2.13 PRUONZ AN 5 MOT ..voiiiiiiiiiiice e 50
Hinh 4.1 S0 d0 hai thanh gOP .......cvveeeeeeiceeeeeeee ettt 65
Hinh 4.2 SO A0 CAU TTONG ......vicveeeeeesiceeseieeessesess et esessse st essssensss st sne et ensanen s s 66
Hinh 4.3 SO A0 CAU NGO .....vvvveverereeeeieeeseiese e st ess st s st ene st nsenensans 67
Hinh 4.4 So d6 ndi dién t0AN NE thONG ........vvveeieeeeeeeeeeeees e 68
HINh 5.1 M8 hiNh CONG SUAL UL .........ocvecececeeceeceseeeeeeeeeeee et 69
HINN 5.2 HAM W(X) ..ottt ettt e e te et esnneenee e e 72
Hinh 5.3 M6 phong ché do xac lap caa luéi dién bang phan mém POWERWORLD trong
ChE A0 PRU TAT CUC QAT ...ttt 78
Hinh 5.4 M& phong ché do xéc lap caa ludi dién bang phan mém POWERWORLD trong
CHE A0 PIU AT CUC THEU ...ttt 83
Hinh 5.5 M6 phong ludi dién bang phan mém POWERWORLD trong ché do sau sy ¢6
ngung Mot mach GuONg JAY N-3 ... s 88
Hinh 5.6 Md phong ludi dién bang phan mém POWERWORLD trong ché d6 sau su ¢6
NQuNg MOt Mach AuUoNg dAY N-2.....oviiiii e 92
Hinh 6.1 So d6 thay thé cia may bién ap c6 dicu ap dudi tai.....co.covvvrerreereererercreeen, 98
Hinh 6.2 Két qua diéu chinh dién ap bang phan mém POWERWORLD (ty dong) trong
ChE A0 PRU AT CUC QAT ...t 101
Hinh 6.3 Két qua diéu chinh dién 4p bang phan mém POWERWORLD (tu dong) trong
CHE A0 PIU AT CUC THEU ...ttt 103
Hinh 6.4 Két qua diéu chinh dién &p bang pham mém POWERWORLD (tu d6ng) trong
ChE B0 SAU S CO N=3... oottt ettt ettt et ettt ee et ee e e eeeeae 105




Hinh 6.5 Két qua diéu chinh dién 4p bang phan mém POWERWORLD (tu dong) trong
CHE A0 SAU SU CO N=2....ecvvreiieiicice et 107

Vi



DANH MUC BANG SO LIEU

Bang 1.1 CAC SO lHEU CUA PR A ...t en e 2
Bang 1.2 ThONG SO CUA PRU TAT ...cvuveevececeseeeeeeee ettt ettt 3
Bang 2.1 Von dau tu xay dung dUONG GAY.........ccevreevreieeieeeeiseessesssesseses s, 12
Bang 2.2 Dién trd don vi cua duong day 620 d0 C...ovvevveciecceececceeeeeee e 12
Bang 2.3 Ham chi phi vong doi ctia duong day 10 don........cccccvevveiicii e, 13
Bang 2.4 Ham chi phi vong doi ctia duong day 10 KEP ......ooviiiiiiiiecec 13
Bang 2.5 Dong dién 1on nhat cho phép caa cac 10ai dAy daN.........c..ccvvvvevevecevceeieeeean, 15
Bang 2.6 Chon tiét dién day dan dya vao 1_, ddi véi duong day 16 don .......cccecveeeeeeee. 16
Bang 2.7 Chon tiét dién day dan dya vao 1_. ddi véi duong day 10 KEp........cocvveeeneeee. 16
Bang 2.8 Cam khang Xo ctia dudng day ddi vdi cac tiét dien day dan...........cccoceeveevneeee, 17
Bang 2.9: Phan bd cong suat trén cac dudng day ctia phuong 4n 1 .......ccoeevvvvvvevecrrnennn, 19
Bang 2.10 Di¢n 4p tinh to&n clia phurong an 1 ..o 19
Bang 2.11 Thong s6 dudng day ctia phuong 4N L.........cceeveeeeeeieeeeeseseeeseeeses s, 21
Bang 2.12 Phan bd cong suat va tong try cua cac duong day phuong an 1...........cc........ 21
Bang 2.13 Ton that dién 4p Cia PRUONE 40 1 ...c.ovecveeeceeeeeieeeseeees s 23
Bang 2.14 Phan bd cong suat trén cac dudng day ctia phuong an 2 .........ccceveveveveeeenns 25
Bang 2.15 Dién ap tinh todn phurong an 2 ... 25
Bang 2.16 Thong 56 dudng day PhUong 40 2 .......c.veeveereeeireereieesseeeesssesessesesnes s eeseneans 27
Bang 2.17 Phan bd cong suat va tong trg cua cac duong day phuong an 2............c......... 27
Bang 2.18 Ton that dién 4p Cla PAUONE 41 2 .......c.vveeveeeieeeeeeseeseseeeeeeeseeeeeses e essesses e 29
Bang 2.19 Phan bd cong suat trén cac dudng day ctia phuong 4n 3 ........ccceeveevevveeeennns 31
Bang 2.20 Dién &p tinh todn clia phuong an 3 ........cccveieriiiiiere s 31
Bang 2.21 Thong s6 dudng day ctia pPhuong 4N 3 .........coevevcevevsresrerssseesessesssssesenenean, 33
Bang 2.22 Phan bd cong suét trong mang dién tinh theo tong tro phuong an 3 ............... 35
Bang 2.23 Phan bd cong suat va tong tro cia cac dudng day phuong 4n 3.........cccceeeee. 35
Bang 2.24 Ton that dién 4p Cla phuONg 4N 3 ......cvevececeieeeeeeee e 38
Bang 2.25 Phan bd cong suat trén cac dudng day phuong an 4..........ccceeeeevererenvernennns 40
Bang 2.26 Di¢n ap tinh todn phurong an 4 ..o 40
Bang 2.27 Thong s6 duong day cla phuong 4n 4.........c.ceeeeveveveereeeressssssesessensessssenes 42
Bang 2.28 Phan bd cong suat trong mang dién tinh theo tong tro phuong an 4 ............... 44
Bang 2.29 Phan bd cong suat va tong tro cia cac duong day phuong dn4...................... 44
Bang 2.30 Ton that dién 4p Cla PhUONE 4N 4.......c.vvvveeieeeeereseseeeeseeeeseessssssesseseeseenenes 47
Bang 2.31 Phan bd cong suat trén c4c nhanh cliia phuong an 5 .........coceeeveveveeveeverrennns 49
Bang 2.32 Di¢n 4p tinh to&n clia phurong an 5 .........ccooviiiiiiiiiii e 49
Bang 2.33 Phan bd cong suét trén cac nhanh va dién &p tinh toan cua phuong an 5 méi 51
Bang 2.34 Thong s6 dudng day Ctia PRTONE 41 5 ..., 53

VIl



Bang 2.35 Phan bd cong suat trong mang dién tinh theo tong tro ..........cccovvvevvvveveevrnenee, 55

Bang 2.36 Phan bd cong suét va tong tré cua cac duong day phuong an 5..................... 55
Bang 2.37 Ton that dién 4P CUA PRUONE A1 5 ......eeveeeeeeeeeee e 58
Bang 2.38 Chi tiéu k¥ thuat clia cAc phurong an..........cceviiiiiiiiiiic e 59
Bang 3.1 Chi phi vong doi Clla phuong an 1........cccooviieiiiinicieeeec e 60
Bang 3.2 Chi phi vong doi Clua phurong an 2..........ccceeveevieiiieiee e esee e 61
Bang 3.3 Chi phi vong doi Cia phurong An 4..........ccceveevieiiieiee e 61
Bang 3.4 Chi tiéu kinh té - k§ thuat ctia cc phuong an s0 SANh.........cceveeveeverereveirennns 62
Bang 4.1 Thong sé caa may bién &4p & cac tram bién Ap Na 8P .....ccvevvvvvveeeeececeece e, 64
Bang 5.1 Thong sé nat trong ché do phu tai CUe dai......cocvvveveeieeeeeeeeees e, 76
Bang 5.2 Thong sé nhanh trong ché do phu tai cuc dai ........coevvveveeeeceeeeeeece e, 77
Bang 5.3 Dong cdng suat trén cac nhanh ¢ ché do phu tai cuc dai......oooevvveeeeeeereeenen. 79
Bang 5.4 Ton that cong suat trén cac nhanh trong ché do phu tai cuc dai.........cccvee...... 79
Bang 5.5 Bién ap trén ting nit trong ché do phu tai cuc dai.......ocovevveveveveevceeeeeeenn, 80
Bang 5.6 Thong s6 phu tai & ché dd phu tai CUC tIEU ......cv.eeeveeeeeeeeeeeee e, 81
Bang 5.7 Thong sé nat trong ché do phu tai CUC tEU.........cvcveveceeieeeeeeeese e, 81
Bang 5.8 Thong sé nhanh trong ché do phu tai CUC teU ........cvvveeeeeeeeeeeee e, 82
Bang 5.9 Dong cong suat trén cac nhanh & ché do phu tai Cuc tiéU........c.oveevvvvveeveeenenen, 84
Bang 5.10 Ton that cong suat trén cac nhanh & ché do phuy tai cuc tiéU .........ccoveevecveneeee, 84
Bang 5.11 Dién &p trén tirng nat trong ché dd phu tai CuC tiéU..........cvvveeveeeeeeeeeeeee, 85
Bang 5.12 ThoNng s6 NGt trong ChE d6 SAU SW CO.....uvevrrvrereeeseeseseeseeeeeseeese e essesseeeenenes 86
Bang 5.13 Thong s6 nhanh trong ché dd Sau S €8 N-3.......ceveiveeveeeeeeeeeeeeeee e, 87
Bang 5.14 Dong cong suét trén cac nhanh trong ché do sau su o N-3.........ccvvevcvrenee, 89
Bang 5.15 Ton that céng suét trong cac nhanh trong ché d6 sau s ¢d N-3 .........c............ 89
Bang 5.16 Dién &p trén tirng nat trong ché dd sau Su €8 N-3 ....c.ovvvvvvveieieeseeeee e, 90
Bang 5.17 Thong s6 nhanh trong ché dd Sau S €O N=2........ccovevvrvreereiereseeeseeeeeneian, 91
Bang 5.18 Dong cong suét trén cac nhanh trong ché do sau su o N-2.........ccvvevevrenee, 93
Bang 5.19 Ton that céng suét trén cac nhanh trong ché do sau sw ¢ N-2 .......ccccoeveee.... 93
Bang 5.20 Dién &p trén tirng nat trong ché dd sau Su €8 N-2 ....c.ovvveevvveeeeeseeeeeee e, 94
Bang 6.1 Thong sé diéu chinh ciia MBA diéu ap dudi tai.......cccoveevvvervveeseeeeeeeeenan, 96
Bang 6.2 Két qua tinh toan diéu chinh dién ap trong ché d6 phu tai cuc dai.................. 100
Bang 6.3 Két qua tinh toan diéu chinh dién &p trong ché do phu tai cuc tiéu................. 102
Bang 6.4 Két qua tinh toan diéu chinh dién &p trong ché do sau sy c6 N-3 .........c......... 104
Bang 6.5 Két qua tinh toan diéu chinh dién ap trong ché d6 sau su 6 N-2 ................... 106
Bang 7.1 Céc chi tiéu kinh té - k¥ thuat tong hop ctia Tudi dién.......ccevevveveveceeeeeceeans 110

VIl



Nguyén Ngoc Han - KTP1 - K60 Chirong 1: Phdn tich hé thong can thiét ké, can bang cong sudt

CHUONG 1:  PHAN TICH HE THONG CAN THIET KE, CAN
BANG CONG SUAT

1.1. PHAN TiCH PAC PIEM CUA NGUON VA PHU TAl
1.1.1. So dd mit bing ciia ngudn va phu tai

15
g
'1
25I+‘1‘2\,’|‘\.5 30[“;‘1 4A.53
3
10
35+16,95
VA
N 4
c\ . F;
4 VA
2
. 3654]16,96
VA
5
0 5 10 15
Chu thich:
N Tilé: 16 =10km
o Ngubn

30+]14,53 .1 Phu i

MVA

Phu tdiloaiI: 1,2,3,4,6
Phu tai loai III: 5

Hinh 1.1 Nhéng sé liéu vé nguén cung cdp

1.1.2. Nhirng so liéu vé ngudn cung cap
e Mang lugi ¢ 1 nguon cung cap dién
e Ngudn dién cd thé 1a thanh gop cao 4p cua nha may dién, hoac tram bién &p
trung gian khu vuec,...
e Ngudn dién cung cap du cong suat tc dung cho phu tai.
e Hé s6 cong suat trung binh trén thanh cai cao ap cua ngudn dién bang 0,85.
e Dién &p van hanh cua nguon dién:
o Ché do max: 110% dién ap dinh muec.




Nguyén Ngoc Han - KTP1 - K60 Chirong 1: Phdn tich hé thong can thiét ké, can bang cong sudt

o Ché do min: 105% dién ap dinh muc.
o Ché do sau su cb: 105% dién ap dinh muc.

1.1.3. Nhiing s liéu vé phu tai

Bang 1.1 C4c sé liéu cua phu tdi

Céc thong sé Cac ho tiéu thu
1 2 3 4 5 6

Phu tai cuc dai (MW) 30 35 35 30 25 30
Hé sb cong suat 0,9
Mtc dam bao cung cap dién | | | | 1 [
Yéu cau diéu chinh dién ap U =8U_. =U_=5%
Thoi gian sir dung cong suat cuc dai 4900
bién ap dinh muc ludi ha ap 22 22 22 22 10 10

e Phu tai cuc tiéu biang 50% phu tai cuc dai.
e Hé sd dong thoi bang 1.
e Phu tai khong tang trudng theo thoi gian.

1.2. CAN BANG CONG SUAT TAC DUNG
Chi can thuc hién cho ché do phu tai cuc dai. Can bang cong suat tdc dung phan &nh
tan sb trong hé thong dién. Can bang cong suét tac dung duoc thuc hién trong cac nha
may dién bang cach sir dung céc bo diéu tdc.
Biéu thirc can bang cong suét tac dung:

6
PND 2 Pyc = m'z Ppt.max.i +AP
i=1

Trong do:
P, : COng suit tac dung caa ngudn dién.
P, : COng suat tac dung yéu cau cua phu tai.
m : Hé s6 dong thoi. m=1
P omexi - CONG SUAL tac dung 16n nhat cua phu tai.
AP : Ton that cong suat tac dung trong ludi dién.
Do chua c6 mang dién nén khong thé tinh dugc AP. Nén ta lay so bo

6
AP = 5%(mz Ppt.max.iJ
i=1

Tén that cong suat tac dung so bo trong luéi dién::
AP = 5%.(30+35+35+30+ 25+30) =9,25MW
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— P =2 (30+35+35+30+25+30)+9,25=194,25MW

1.3. CAN BANG CONG SUAT PHAN KHANG
Chi can thuc hién cho ché @6 phu tai cuc dai. Can bang cong suat phan khang dé
kiém tra xem cong suat phan khang ctiia nguon cé dap tmg du cong suat phan khang yéu
cau trong mang dién hay khéng?
Biéu thirc kiém tra:
6
QND 2 ch = m'z th.max.i +AQMBA +AQL _Qc
i=1
Trong do:
Q.o : COng suat phan khang caa nguon dién.
Q,. : Cong suat phan khang yéu cau cua phu tai.

m : Hé s6 dong thoi. m = 1
Quumxi | CONY suat phan khang lén nhat cua phu tai.

AQ,, : TON that cong suat phan khang trong MBA.

Do chua c6 mang dién nén khdng thé tinh duoc AQypa, AQ;, Qc. Nén ta lay so bo
6
AQMBA :15%'(m'Zth.max.ij
i=1
AQL = Qc

Bang 1.2 Thong sé cua phu tdi

Céc thong 6 Céc hd tiéu thu
1 2 3 4 5 6

Pra (MW) 30 35 35 30 25 30
CoSs@ 0,9
tanp 0.484322
Qurex (MW) 1453 | 16,95 | 16,95 | 14,53 | 12,11 | 14,53
S (MW) 33,33 | 38,89 | 3889 | 3333 | 27,78 | 33,33
Puin (MW) 15 17,5 17,5 15 12,5 15
Quin (MW) 7,27 8,48 8,48 7,27 6,05 7,27
Spnin (MW) 16,67 | 19,44 | 1944 | 16,67 | 13,89 | 16,67
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T6n that cong suat phan khang so b trong ludi dién:
AQuen =15%(14,53+16,95 +15,95 +14,53+12,11+14,53) =13, 44MVar
— ch = (14, 53+16,95+15,95+14,53+12,11+14, 53) +13,44 =103,04MVar

Cos@,p =0,85—>tanp =0,62
Quo =Pp-tan @ =194,25.0,62 =120, 38MVar

Tathdy Q, >Q, . Ngudn dién cung cap du cong suat phan khang cho mang dién.
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CHUONG 2: LUA CHON PHUONG AN HOP LY VE KINH TE -
KY THUAT

2.1. NEU CAC PHUONG AN LUOI DIEN.

Tinh toén lya chon phuong 4n cunge 4p dién hop Iy phai dwa trén nhiéu nguyén tic,
nhung nguyén tic cha yéu va quan trong nhat caa cong tac thiét ké mang dién la cung cip
dién kinh té vai chat luong va do tin cay cao. Muc dich tinh toan thiét ké 1a nham tim ra
phuong 4n phu hop. Lam dugc didu d6 thi van dé dau tién can phai giai quyét Ia lra chon
so do cung cép dién. Trong d6 nhirng cong viéc phai tién hanh déng thoi nhu chon dién
ap lam viéc, tiét dién day dan, tinh toan cac théng sé ky thuat, kinh té, ...

Trong qué trinh thanh 1ap phwong an ndi dién ta phai chi y téi cac ngueyent 4c sau
day: Pam bao d¢ tin cay theo yéu cau. Mang dién phai dam bao tinh an toan cung cap
dién lién tuc, mac do dam bao cung cap dién phu thudc vao ho tiéu thu. Béi véi phu tai
loai | phai dam bao cung cap dién lién tuc khong dugce phép gian doan trong bat ca tinh
hudng nao vi vay trong phuong an ndi day phai c6 duong day du phong (2 dudng day
doc lap: 2 duong day song song hoac mach vong kin).

Pam bao chét luong dién ning (tan s, dién ap.,...)

Chi tiéu kinh té cao, vdn diu tu thép, ton that nho, chi phi van hanh hang nam nho,

Pam bao an toan cho nguoi va thiét bi. Van hanh don gian, linh hoat va ¢ kha ning
phat trién

Két hop véi viéc phan tich ngudn va phu tai trén ta nhan thay: trong 6 phu tai c6 5
phu tai loai | va 1 phu tai loai 111, c6 yéu cau dé tin cay cung cip dién cao. Do d6 phai sir
dung céc bién phéap cung cip dién nhu sau: 16 kép, mach vong. Tir phuong phap trén 1ap
dugc cac phuong an nhu sau:
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2.1.1. Phwong an 1

Phwong an 1

15

30+]14.53 MYVA 6

i 1
51211 MVA %5 G\&% -
10 -

n

%~
nY
Sk
[+
=
)
TN

5+16,98 MV,

WD

0.0 @
30+j14.53 M

@gﬂ“
\

35+16,95 MVA

Hinh 2.1 Phurong an 1




Nguyén Ngoc Han - KTP1 - K60 Chirong 2: Lira chon phiong dn hop ly vé kinh té - ky thugt

2.1.2. Phwong an 2

Phwong an 2
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2.1.3. Phwong an 3

Phwong an 3
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2.1.4. Phwong an 4

Phwong an 4
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2.1.5. Phuwong an 5

Phwong an 5
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2.2. TRINH TU TINH TOAN
2.2.1. Phan bd cong suit trong mang dién

Duwa vao cau tric cua ludi dién (mach hé, mach kin), ta tinh so bo dong céng suat
tac dung va cong suat phan khéang trong timg dudng day.

2.2.2. Lwa chon dién ap dinh mirc

Lua chon dién ap dinh mic cho mang dién 1a nhiém vu rit quan trong, vi tri s6
dién &p anh huong tryc tiép dén céc chi tidu kinh té, k§ thuat cua mang dién. Dé chon
cap dién ap hop Iy phai thoa man yéu cau sau:

Pép tmg duoc yeu cau mo rong phu tai sau nay.

Pam bao ton that dién ap tir ngudn dén phu tai.

Khi dién ap ting cao thi ton that cang bé, sir dung it kim loai mau (I nho).
Nhung dién ap cang tang cao thi chi phi xay dyng mang di¢n cang Ion va gia
thanh thiét bi cang ting. Vi vay, phai chon dién 4p dinh mic nhu thé nao cho
phl hop vé kinh té va ky thuat.

Chon dién &p tbi wu theo cong thic Still:

Uy = 4,34./I, +16.P

dm.i

Trong do:

U, : dién ap dinh murc trén duong day thu | (kV)
. : khoang cach tir ngudn dén dén phu tai thir | (km)
P : Cong suét tac dung 16n nhat trén duong day thir i (MW)

2.2.3. Lwa chon tiét dién day dan (theo khoang chia kinh té)
Ta xay dung phuong trinh chi phi vong doi ciia dudng day bao gom chi phi ban dau
dé xay dung dudng ddy va chi phi hang nim cho dudng day hoat dong va dé bao dudng.

1
(1+ r)t

N N
CPyo =V, + > (a,Ve +Cy) ! c=Vo+ > (ayV, +¢,312,Rr)
t=1 t=1

(1+r)

Trong do:

CP,, : Chi phi vong doi ciia 1 km duong day (triéu dong/km)

V, : Vén dau tu ban ddu dé xay dung duong day (triéu dong/km)

V, néu la duong day 16 kép thi nhan véi 1,6

N: vong doi ctia duong day (nam), N =30 nam

a,, : hé s6 van hanh sira chita bao dudng, a,, =8%

¢, : Gia thanh ton that dién nang (d46ng/kWh), ¢, =1500d6ng/kWh
| : Dong dién lam viéc & ché do phu tai cuc dai

R: dién tré cua duong day

11
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r : thoi gian ton that cong suat 16n nhat
. - thoi gian sir dung cong suat I6n nhat, T =4900h

- ( 0,124+T_ 10*4) 8760 = (0,124+ 4900.10™ )2 .8760 = 3302,5h
r: hé sd chiét khau, r=10%

Bang 2.1 Vén dau tw xdy dung dwong day

A X VO
Diy dan triéu dong/km
ACSR-70 2000
ACSR-95 2038
ACSR-120 2256
ACSR-150 2420
ACSR-185 2503
ACSR-240 3145

Bang 2.2 Dién tro don vi cua duong day o 20 dé C

Day dan r, (Q2/km)
ACSR-70 0,46
ACSR-95 0,33

ACSR-120 0,27
ACSR-150 0,21
ACSR-185 0,17
ACSR-240 0,132

e Ham chi phi vong doi cia 1 km duong day 16 don:
o Day ACSR-70:

N
1

CPgo =V, + > (a,V, +C,312,Rr

d0 0 ;( hb Y 0 A )(1+r)t
CR40 = 2000+Z(% 2000+1500.10°.312 o,46.3302,5.1o-3j%

100 (1+ r)
1

CP,, = 2000+ Y (16+6,836.10°.12,

. Z( )(1+ r)

CRyo =2000+(16+6,836.10°°12, ).9,427
CP,, = 2150,8+0,064412

12
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Thuc hién tinh toan twong tu véi cac tiét dién khac ta ¢ bang sau:

Bang 2.3 Ham chi phi vong doi cua dwong day lo don

Tiét dién CP,, (triéu dong/km)
ACSR-70 2,1508.10° +0,0644.12,,
ACSR-95 2,1917.10° +0,0462.12_
ACSR-120 2,4261.10° +0,0378.12
ACSR-150 2,6025.10° +0,0294.172,
ACSR-185 2,6918.10° +0,0238.12
ACSR-240 3,3822.10° +0,0185.12,,

e Ham chi phi vong doi ctia 1 km duong day 16 kép:

o Day ACSR-70:

CP,, =16V, +i(ahb.1, 6V, +2.,312,R)
t=1

CP,y, =1,6.2000+

Vi

30
CP,, =1,6.2000+"(25,6+13,672.107.12,)
=1

1
(1+ r)t
1,6.2000 + 2.1500.107°.31 éax .0,46.3302, 5'103j%
(1+ r)
1
(1+ r)t

CRyo =3200+(25,6+13,672.10°°12, ).9,427

CPde = 3441, 8+ 011289 I nzwax

Thuc hién tinh toan twong tu véi cac tiét dién khac ta ¢ bang sau:

Bang 2.4 Ham chi phi vong doi cua dwong day lo kép

Tiét dién CP,, (triéu dong/km)
ACSR-70 3,4413.10° +0,128912,,
ACSR-95 3,5067.10° +0,092512,
ACSR-120 3,8818.10° +0,075712,,
ACSR-150 4,1640.10° +0,058812,,
ACSR-185 4,3068.10° +0,047612
ACSR-240 5,4115.10° +0,037012,,

13
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Trinh tir tinh todn lwa chon day ddn theo khodng chia kinh té:

e Tinh dong dién I6n nhat trén day dan trong ché do binh thuong va su cd.

e Loai bo céc tiét dién khong thoa man diéu kién ky thuat.

e Xay dung khoang chia kinh té cho cac day dan thoa man diéu kién k¥ thuat.

e Lua chon tiét dién tiéu chuan theo cac khoang chia kinh té da xay dung.

Dua vao dong dién 16n nhat cho phép cua cac day dan dé loai bo nhitng loai day
khong thoa mén diéu Kién phat nong nhu sau:

Bang 2.5 Dong dién I6n nhat cho phép cua cac logi day dan

Loai

day ACSR-70 | ACSR-95 | ACSR-120 | ACSR-150 | ACSR-185 | ACSR-240

I (A) 275 335 360 445 515 610

Véi | <275, tat ca cac day dan déu thoa man dong cho phép.

Vé6i 275<1_ <335 thi ta loai bo ddy ACSR-70 khong dap tmg diéu kién phat
nong.
Tuong tu:
V6i335< 1 <360, loai bo ddy ACSR-70, ACSR-95.
V6i360< 1 <445, loai bo ddy ACSR-70, ACSR-95, ACSR-120.

V6i445< 1 <515, loai bé ddy ACSR-70, ACSR-95, ACSR-120, ACSR-150.
V6i515<1__ <610, chi cd thé dung day ACSR-240.

= Thax =

Déi véi truong hop 1, <275 tat ca cac day din déu co thé st dung duoc. Quan sat
d6 thi Hinh 2.6, xuat phat tir I =0A dén diém giao cia ACSR-70 va ACSR-95, ta thay
chi phi vong doi cua ddy ACSR-70 14 nho nhét vi vay ta chon day dan nay 1a pht hop
nhat.

Giao diém cua 2 duong chi phi vong doi duong ddy ACSR-70 va ACSR-95 la
nghiém cua phuong trinh:

2,1508+0,064412, =2,1917.10° +0,046212,

1 =47,3693A

Vay 0<I,, <47,3693, ta chon ddy ACSR-70.

Tinh toan tuong tu ta co:
47,3693<1__ <149,363, ta chon day ACSR-95.

= lpax =

149,363<1__ <275, ta chon day ACSR-185.

= Tpax =

Tinh todn twong tu v&i cac khoang 1, con lai ta co bang sau:

15
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Bdng 2.6 Chon tiét di¢n day dan diwa vao |, doi véi dwong day 16 don

L co7sa - 047,369 47,369+149,363 | 149,363+ 275
e Day s dung ACSR-70 ACSR-95 ACSR-185
e 0+149,363 149,363+ 335
275<1 . . <335A
Day sur dung ACSR-95 ACSR-185
- 0-+137,6972 137,6972+360
335<1 . <360A
Day st dung ACSR-120 ACSR-185
- 0+126,21 126,21+360,124 | 360,124+ 445
360<1 . <445A
Day sa dung | ACSR-150 ACSR-185 ACSR-240
. 0-+360,1242 360,1242 =515
445<1 _  <515A
Day s dung ACSR-185 ACSR-240
| .
515<1 . . <610A et 0+610
Day str dung ACSR-240

Bang 2.7 Chon tiét dién day dan dira vao 1, doi véi diong day 16 kép

 omen o 0+42,368 42,368+133,594 | 133,594+275
e Day s dung | ACSR-70 ACSR-95 ACSR-185
Lo 0+133,504 | 133,594+322,105 | 322,105+335
275<1 . <335A
Day st dung | ACSR-95 ACSR-185 ACSR-240
o 0123161 | 123161+322,105 | 322,105+360
335<1_. . <360A
Day st dung | ACSR-120 ACSR-185 ACSR-240
Lo 0+112,884 | 112,884+322,105 | 322,105-+445
360<1_ . <445A -
Day st dung | ACSR-150 ACSR-185 ACSR-240
Lo 0+322,1049 322,1049+515
445<1 . . <515A
Day st dung ACSR-185 ACSR-240
| N
515<1 . <610A e ot 0+610
Day st dung ACSR-240
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2.2.4. Tinh toan céc théng sé dwong day
Trong d6 an thiét ké mang ludi dién dy kién sir dung day nhém I8i thép (ACSR) bd
tri trén 2 16 khong vai phu tai loai |.

Vi dit cac pha khong dbi xang, cam khang giira cac pha s& khac nhau. Bé khac
phuc nhugc diém nay, can dung bién phép hoan vi duong day.
Cam khang trén 1km duong day:

X, _w(l+4 6. Ig(D D 10
2 R
Trong do:

® : tan s6 cua dong dién xoay chiéu (50Hz)
R : ban kinh cua day dan (m)
D,, : khoang céch trung binh hinh hoc gitra cac pha (m)
e Dbi voi dudng day 1 mach:
D, = 3D, D,.D,, =5,7244m

bc ~ca
e Ddi véi duong day 16 kép:

w/D D.D D..
1 Dap Dac D J46403189434_87932m

5
JD D._D D
e Doat Doc Phe: \/46403146 4031_51225m
5
4/D D.D.D
o Doa: Dy Doy \/89 434546 4031. _g.7032m

CC

D, =$/D,D,D, =7,3439

Bang 2.8 Cam khang Xo Ciia diwong day doi véi cac tiét dién day dan

_ X, (Q/km)
Day dan

Lo don Lo kép
ACSR-70 0,4464 0,4652
ACSR-95 0,4358 0,4545
ACSR-120 0,4284 0,4471
ACSR-150 0,4214 0,4401
ACSR-185 0,4144 0,4331
ACSR-240 0,4063 0,4250
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2.2.5. Xac dinh so b ton that dién 4p l6n nhat cia mang dién

T6n that dién &p 16n nhét 1a tén that dién &p cua cac doan than gia vao dudng ndi tir
diém ngudn dén diém co6 dién &p thap nhat. Tinh trong ca ché do binh thudng va ché do
sir cd. Xét tidu chuan N-1 dé tinh ton that dién ap 16n nhat.

2.3. TINH TOAN THONG SO KY THUAT PHUONG AN 1
2.3.1. So dd phwong 4n 1

Phwong an 1

15
30+)14.58 MVA @3
i 1
/ 30T B3I TVA
25+12,11 MVA %5 ‘géf “._\95
3
1 0 5 35+{16,95 MV,
% W
T e :
@ . 30+j14,53 M¥A
%nﬂ
2
354116,95 MVA
5
0 5 10 15

Hinh 2.8 So d6 phwong dn 1
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2.3.2. Tinh toan so by phan bo cong suat trong mang dién
S,_, =S, =35+ j16,95MVA

S,_. =S, =30+ j14,53MVA

S,, =S, =30+ j14,53MVA

Sy_s =S, +S, =65+ j31,48MVA

S,_s = Ss =30+ j14,53MVA

S,_s =25+ j12,11MVA

Bang 2.9: Phan bé cdng sudt trén cac dwong day cia phirong dn 1

Pudng day C(f)ﬁf\;/ ?:)a’t Ch(i‘;érl:] )déi
N-2 35+j16,95 36,05551
N-4 30+j14,53 70
N-3 65+j31,48 4472136
31 30+j14,53 36,05551
N-6 30+j14,53 53,85165
N-5 25+j12,11 31,62278

2.3.3. Tinh toan lwa chon cap dién ap

Bang 2.10 Di¢n ap tinh toan cua phwong dn 1

Puong day Cong suét tac dung Chiéu dai Dién ap tinh toan

(MW) (km) (kV)
N-2 35 36,05551 106,0
N-4 30 70 101,8
N-3 65 4472136 142,9
3-1 30 36,05551 98,6
N-6 30 53,85165 100,3
N-5 25 31,62278 90,2

Vay ta chon cap dién ap truyén tai la U, =110kV
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2.3.4. Tinh toan lwa chon tiét dién day din
- Xét duong day N-2:
N2 Syl 35

N2 = = .10° =102,0569A
23110 24/3.110.0,9

Sy ¢6 nghiém trong nhat co thé xay ra d6i vai duong day N-2 1a khi 1 mach duong
day N-2 ngung lam viéc khi do:
IN2 =2 1N2 =204,1137A
Vay ta stir dung day 2xACSR-95 cho duong day N-2.
- Xét duong day N-4:
ve Sy. 30
™ 243110 24/3.110.0,9°
Sy ¢6 nghiém trong nhat co thé xay ra dbi vai duong day N-4 1a khi 1 mach duong
day N-2 ngung lam viéc khi do:
IN4 = 2.1N4 =174 9546 A
Vay ta sir dung day 2xACSR-95 cho duong day N-4.
- Xét duong day N-3:
we_ Sus _ 65
™ 243110 24/3.110.0,9
Sy ¢b nghiém trong nhat cé thé xay ra d6i voi duong day N-3 1a khi 1 mach duong
day N-2 ngung lam viéc khi do:
1IN =2, 1N2 =379, 0684A
Vay ta sur dung day 2xACSR-185 cho duong day N-3.
- Xét duong day 3-1:
w1 Sy, 30

= = 10° =87,4773A
23.110 24/3.110.0,9

Sy ¢ nghiém trong nhat ¢ thé xay ra d6i voi duong day 3-1 1a khi 1 mach duong
day N-2 ngung lam viéc khi do:
131 = 2,131 =174,9546 A
Vay ta sur dung day 2xACSR-95 cho duong day 3-1.
- Xét duong day N-6:
N-6 _ SN*G _ 30
™ 243110 243.110.0,9°
Sy ¢b nghiém trong nhat cé thé xay ra d6i voi duong day N-6 1a khi 1 mach duong
day N-2 ngung lam viéc khi do:
IN6 =216 =174,9546 A
Vay ta sur dung day 2xACSR-95 cho duong day N-6.

10° =87,4773A

.10% =189,5342A

10° =87,4773A
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- Xét duong day N-5:
| N-5 — SN—S — 25
"™ J3.110 +/3.110.0,9
Do duong day N-5 1a duong day 16 don nén dong dién su ¢b 16n nhat ciing 1a dong
dién lam viéc 16n nhat 137° = N5,
Vay ta sur dung dady ACSR-95 cho duong day N-5.

.10% =145,7955A

Bang 2.11 Thong sé dwong day cia phwong dn 1

Puong | Chiéu | | Déy dan

" X I R X
day dai max_.bt max.sc St dung 0 0 cp

N-2 | 36,0555 | 102,0569 | 204,1137 | 2xACSR-95 0,33 | 0,455 | 335 | 595 | 8,19
N-4 70 87,47731 | 174,9546 | 2xACSR-95 0,33 | 0,455 | 335 | 11,55 | 1591
N-3 | 44,7214 | 189,5342 | 379,0684 | 2xACSR-185 | 0,17 | 0,433 | 515 | 3,80 | 9,68
3-1 | 36,0555 | 87,47731 | 174,9546 | 2xACSR-95 0,33 | 0,455 | 335 | 595 | 8,19
N-6 | 53,8517 | 87,47731 | 174,9546 | 2xACSR-95 0,33 | 0,455 | 335 | 8,89 | 12,24
N-5 | 31,6228 | 145,7955 | 145,7955 ACSR-95 0,33 | 0,439 | 335 | 10,44 | 13,88

2.3.5. Tinh toan ton that dién ap trong mang dién

Bang 2.12 Phan bé cong sudt va tong tré cia cdc dwong day phirong dn 1

Pume | Chitudii | CUE |l | s | ool | RO X
N-2 36,0555 35+j16,95 102,0569 | 204,1137 | 2xACSR-95 | 5,95 8,19
N-4 70 30+j14,53 87,47731 | 174,9546 | 2xACSR-95 | 11,55 | 15,91
N-3 44,7214 65+j31,48 189,5342 | 379,0684 | 2xACSR-185 | 3,80 9,68
3-1 36,0555 30+j14,53 87,47731 | 174,9546 | 2xACSR-95 | 5,95 8,19
N-6 53,8517 30+j14,53 87,47731 | 174,9546 | 2xACSR-95 | 8,89 | 12,24
N-5 31,6228 25+j12,11 145,7955 | 145,7955 | ACSR-95 10,44 | 13,88

2.35.1.  Ché dé phu tdi cuc dai

- Xét duong day N-2:
35.5,95+16,95.8,19
110?

AU 206 = 100 = 2,869%
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- Xét duong day N-4:
30.11,55+14,53.15,91
110°
- Xét duong day N-3:
65.3,8+31,48.9,68
1107
- Xét duong day 3-1:
30.5,95+14,53.8,19
110°
- Xét duong day N-6:
30.8,89+14,53.12,24
110°
- Xét duong day N-5:
25.10,44+12,11.13,88
110?

AU % =

.100=4,774%

AU % =

.100 =4,562%

AU % =

.100 = 2,459%

AU % = 100 =3,673%

AU % = 100 = 3,545%

AU 1% = AU % =4,562% + 2,459% = 7,021%

235.2.  Chédjswcé
- Xét duong day N-5: do duong day N-5 1a duong day 16 don hinh tia nén c6:
AUNT = AU = 3,545%
Xét cac duong day hinh tia, vai duong day mach kép thi khi xay ra sy ¢ nging lam
viéc 1 mach duong day thi: AU_% =2AU,,%
- Xét cac duong day 16 kép co:
AUN2% =2 AU 2% =5,738%
AUN% = 2. AU % =9,548%
AUNP9% =2 AUN 2% =9,123%
AU % = 2. AU % = 4,918%
AUN6% =2 AU 6% = 7,345%

AUNZ% -+ AU % =11,582%
AU % +AUZ % =9,48%
AU L% = max {AU S %+ AU %, AU %+ AU %} =11,582%
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Bang 2.13 Tén thdt dién ap ciia phwong dn 1

DIIGng dé-y AU bt (%) AU sC (%) AU max.bt (%) AU max.sc (%)
N-2 2,869 5,783 2,869 5,783
N-4 4,774 9,548 4774 9,548
N-3 4,562 9,123

7,021 11,582
31 2,459 4,918
N-6 3,673 7,345 3,673 5,783
N-5 3,545 3,545 3,545 9,548

(1) Tén that dién &p 16n nhat 1a khi xay ra sy ¢b 1 mach duong day N-3 ngung lam viéc.

e Tong két phuong an 1:

- Trong ché do 1am viéc binh thudng ton that dién ap 16n nhat 1a 7,021%. Gia tri
nay duoc tinh theo huéng N-3-1.

- Trong ché do sy c6 ton that dién ap Ion nhat 1a 11,582%. Gia tri nay duoc tinh
theo huéng N-3-1 khi xay ra su ¢d 1 mach duong day N-3 nging 1am viéc.

Véi gié tri ton that dién ap tinh duoc nhu trén ta co thé thdy phuong 4n 1 thoa man
yéu cau k¥ thuat cho trudc.
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2.4. TINH TOAN THONG SO KY THUAT PHUONG AN 2
2.4.1. So dd phwong an 2

Phwong an 2

15
30+)4.53 MYA @
Q§ 1
v / IO+ 14 5T MVA
2541211 MVA 3 \%- @9@
° 3
1 O 5 35+(16,94 MV,
Qe
E pl</ 4
30+j14.53 MyA
%05 '\B(;ly%
L
35+]16,95 MVA
3
0 5 10 15

Hinh 2.9 So dé phwrong dn 2

2.4.2. Tinh toan so bd phan bo cong suit trong mang dién
Sy, =S,+S, =65+ j31,48MVA

S,_. =S, =30+ j14,53MVA

S,, =S, =30+ j14,53MVA

S, s =S, =30+ j14,53MVA

Sy_s=S,+S,+S, =95+ j46,0IMVA

S5 =25+ j12,11IMVA
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Bang 2.14 Phan bo cong sudt trén cdc dwong day cia phirong dn 2

Pusng day Cong suat Chiéu dai
(MVA) (km)
N-2 65+j31,48 36,05551
2-4 30+j14,53 44,72136
N-3 95+j46,01 44,72136
3-1 30+j14,53 36,05551
3-6 30+j14,53 36,05551
N-5 25+j12,11 31,62278

2.4.3. Tinh toan lwa chon cap dién ap

Bang 2.15 Dién dap tinh toan phuong dn 2

Puong day Cong suit tac dung Chiéu dai Dbién ap tinh toan

(MW) (km) (kv)
N-2 65 36,05551 142.,4
2-4 30 44,72136 99,4
N-3 95 44,72136 171,7
3-1 30 36,05551 98,6
3-6 30 36,05551 98,6
N-5 25 31,62278 90,2

Vay ta chon cap dién ap truyén tai la U, =110kV

2.4.4. Tinh toan lwa chon tiét dién day dan

- Xét duong day N-2:

[N-2 _ Sy _ 65 .
™ 243110 24/3.110.0,9

Sy ¢6 nghiém trong nhat c6 thé xay ra d6i vai duong day N-2 1a khi 1 mach duong

day N-2 ngung lam viée. Khi do:
IN?=21N%=379,0684 A
Vay ta stir dung day 2xACSR-185 cho duong day N-2.

10° =189,5342A
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- Xét duong day 2-4:
e __Ss 30
" 243110 24/3.110.0,9
Sy ¢d nghiém trong nhét c6 thé xay ra dbi véi duong day 2-4 1a khi 1 mach duong
day 2-4 ngung lam viéc. Khi do:
124 =2.124 =174,9546 A
Vay ta stir dung day 2xACSR-95 cho duong day 2-4.
- Xét duong day N-3:
S 95
e = BA10 " 2dBat00e ) - 2T 0LSA
Sy ¢6 nghiém trong nhat co thé xay ra dbi véi duong day N-3 1a khi 1 mach duong
day N-3 ngung lam viéc. Khi do:
ISNC‘3 = 2.In“1'a;3 =554,023A
Vay ta stir dung day 2xACSR-240 cho duong day N-3.
- Xét duong day 3-1:
S 30
137 = 2J§3.i1o =510 .10° =87,4773A
Sy ¢ nghiém trong nhat c6 thé xay ra d6i voi duong day 3-1 1a khi mot 1 mach
duong day 3-1 ngung lam viéc. Khi do:
Ifc‘l = 2.I§‘]§ =174,9546A
Vay ta sur dung day 2xACSR-95 cho duong day 3-1.
- Xét duong day 3-6:
S 30
13° = 2J§3.1610 =510 .10° =87,4773A
Sy ¢ nghiém trong nhat c6 thé xay ra d6i voi duong day 3-6 1a khi mot 1 mach
duong day 3-6 ngung lam viéc. Khi do:
131 =211 =174,9546 A
Vay ta su dung day 2xACSR-95 cho duong day 3-1.
- Xét duong day N-5:
[N-5 _ Sy-s — 25
"™ 3110 +/3.110.0,9
Do duong day N-5 1a duong day 16 don nén dong dién su cb 16n nhat ciing 1a dong
dién lam viéc 16n nhat 125 =115,
Vay ta sur dung ddy ACSR-95 cho duong day N-5.

10° =87,4773A

10° =145,7955A
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Bang 2.16 Thong sé dwong day phirong dn 2

Puong | Chiéu Day dan . w« | R | x
déy dai Imax.bt max.sc Sir dung 0 0 cp

N-2 | 36,0555 | 189,5342 | 379,0684 | 2xACSR-185 | 0,17 | 0,433 | 515 | 3,06 | 7,81
2-4 | 44,7214 | 87,47731 | 174,9546 | 2xXACSR-95 0,33 | 0,455 | 335 | 7,38 | 10,16
N-3 | 44,7214 | 277,0115 | 554,023 | 2xACSR-240 | 0,132 | 0,425 | 610 | 2,95 | 9,50
3-1 | 36,0555 | 87,47731 | 174,9546 | 2xACSR-95 0,33 | 0,455 | 335 | 595 | 8,19
3-6 | 36,0555 | 87,47731 | 174,9546 | 2xACSR-95 0,33 | 0,455 | 335 | 595 | 8,19
N-5 | 31,6228 | 145,7955 | 145,7955 ACSR-95 0,33 | 0,439 | 335 | 10,44 | 13,88

2.4.5. Tinh toan ton that dién ap trong mang dién

Bang 2.17 Phan bé cong sudt va tong tré cia cdc dwong diy phwong dn 2

Puong A e Cong suat | Day dan
dé.y Chiéu dai (MVA) max.bt max.sc Sir dung

N-2 36,05551 65+j31,48 189,5342 | 379,0684 | 2xACSR-185 | 3,06 7,81

2-4 44,72136 30+j14,53 87,47731 | 174,9546 | 2xACSR-95 | 7,38 | 10,16
N-3 4472136 95+j46,01 277,0115 | 554,023 | 2xACSR-240 | 2,95 9,50
3-1 36,05551 30+j14,53 87,47731 | 174,9546 | 2xACSR-95 | 5,95 8,19
3-6 36,05551 30+j14,53 87,47731 | 174,9546 | 2xACSR-95 | 5,95 8,19
N-5 31,62278 25+j12,11 145,7955 | 145,7955 | ACSR-95 10,44 | 13,88

2.45.1.  Ché dé phu tdi cuc dai

- Xét duong day N-2:

AUN-206 = 65.3, 06+312, 48.7,81'100 _3678%
110

- Xét duong day 2-4:

AUZ40 = 30.7,38+14,253.10,16 100=3,050%
110

- Xét duong day N-3:

95.2,95+46,01.9,5

110°

- Xét duong day 3-1:

AU % = 100 =5,931%
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30.5,95+14,53.8,19
110°

- Xét duong day 3-6:

30.5,95+14,53.8,19
110°

- Xét duong day N-5:

25.10,44+12,11.13,88

110°

AU 0% = 100 =2,459%

.100 = 2,459%

AUZ°% =

.100 =3,545%

AU % =

AU 240 = AUN 296 + AU 9% = 3,678% + 3,050% = 6, 728%
AU 3106 = AU 3%+ AU 2% = 5,931% + 2, 459% = 8,390%
AU 9% = AUN 2%+ AU °% =5,931%+ 2, 459% = 8,390%

2452.  Chédjswcéd
- Xét duong day N-5: do duong day N-5 1a duong day 16 don hinh tia nén co:
AUN® = AU =3,545%
Xét cac duong day hinh tia, véi duong day mach kép thi khi xay ra sy ¢b ngirng 1am
viéc 1 mach duong day thi: AU_% =2AU,,%
- Xét cac duong day 16 kép cé:
AUN2% =2.AU 2% = 7,355%
AUZ "% =2.AU. "% =6,100%
AUN% =2.AU,} °% =11,863%
AU % = 2. AU % = 4,918%
AUZ®% =2.AU % = 4,918%

AUN2%+ AUZ % =10,405%
AUN2%+AUZ"% =9,778%
AUL?*% ={AUL 2%+ AU “%, AU %+ AUZ "%} =10,405%

AU %+ AU % =14,322%
AU 2%+ AU % =10,849%
AUL*1% = {AUL %+ AU %, AU %+ AU S %} =14,322%
AU %+ AU °% =14,322%
AU 2%+ AU °% =10,849%
AUL % = {AU %+ AU, %, AU %+ AU *%} =14,322%
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Bang 2.18 Ton thdt dién ap ciia phwong dn 2

Puong day AU, (%) AU (%) AU 1t (%) AU o0 (%)
N-2 3,678 7,355 6.728 10,405
2-4 3,050 6,100
N-3 5,931 11,863
31 2,459 4918 8,390 14,322@
3-6 2,459 4918
N-5 3,545 3,545 3,545 3,545

(1) Tén that dién &p 16n nhat 1a khi xay ra sy ¢b 1 mach duong day N-2 ngung lam viéc.
@ Tén that dién &p 16n nhat 1a khi xay ra sy ¢b 1 mach duong day N-3 ngung lam viéc.

e Tong két phuong an 2:

- Trong ché d6 1am viéc binh thudng ton that dién ap 16n nhat 1a 8,39%. Gia tri
nay duoc tinh theo huéng N-3-1.

- Trong ché do sy ¢ ton that dién ap 1on nhat 1a 14,322%. Gi4 tri nay duoc tinh
theo hudng N-3-1 khi xay ra sy ¢d 1 mach duong day N-3 nging lam viéc.

Véi gid tri ton that dién ap tinh dugc nhu trén ta c6 thé thiy phuong 4n 2 thoa man
yéu cau k¥ thuat cho trudc.

29



Nguyén Ngoc Han - KTP1 - K60 Chirong 2: Lira chon phiong dn hop ly vé kinh té - ky thugt

2.5. TINH TOAN THONG SO KY THUAT PHUONG AN 3
2.5.1. So @6 phwong 4n 3

Phwong an 3

15

30+j14.53 MYA 6

1452 MVA

26112,11 MVA
[rf .
WAF ARF
10 ;

@/ N
\304@ 4,53 MVA
35+16.95 NVA

0 5 10 15

Hinh 2.10 So d6 phirong dn 3

2.5.2. Tinh toan so' b phan bé cong suat trong mang dién
e Xeét mach vong kin N-2-3:
Phu tai tai 3: S, =S, +S, =65+ j31,48MVA
~5,(41,23+36,06)+5,.36,06

Sys = =51,5177 + j24,9511MVA
44,72+ 41,23+ 36,06

_S,.44,72+5,(41,23+44,72)
© 44,72+41,23+36,06
Tai n(t 2 ta that S, > S,, nén cong suat truyén tir 2 dén 3:

S, =Sy, —S,=134823+ j6,5298MVA

S

= 48,4823+ j23,4810MVA

N-2
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e Xeét cac nhanh hinh tia:
S,_s =25+ j12,11MVA
S, =Ss+S, =60+ j29,06MVA
S., =S, =30+ j14,53MVA
S,, =S, =30+ j14,53MVA

Bang 2.19 Phan be cong sudt trén cdc dwong day cia phirong dn 3

Puong day C(f’l\f/ll%/SA‘l)ét Chidu dai
N-6 60+j29,01 53,85165
6-1 30+j14,53 50,0902
N-3 51,50+]24.95 4472136
N-2 48,48+{23,48 36,05551
23 13,48+j6,53 41,23106
34 30+j14,53 36,05551
N-5 25+j12,11 31,62278

2.5.3. Tinh toan lwa chon cap dién ap

Bang 2.20 Dién ap tinh toan cua phuwong dn 3

Pudng diy Cong suét tac dung Chiéu dai bién ap tinh toan

(MW) (km) (kV)
N-6 60 53,85165 138,2
6-1 30 50,9902 100,0
N-3 51,52 4472136 1279
N-2 48,48 36,05551 123,7
2-3 13,48 41,23106 69,6
3-4 30 36,05551 98,6
N-5 25 31,62278 90,2

Vay ta chon cap dién ap truyén tai la U, =110kV
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2.5.4. Tinh toan lwa chon tiét dién day dan
- Xét duong day N-6:
pe__Sue __ 60
" 243110 24/3.110.0,9
Sy ¢ nghiém trong nhat c6 thé xay ra d6i voi duong day N-6 1a khi 1 mach cua
duong day N-6 ngung lam viéc. Khi do:
ISNC‘6 = 2.Im’\'a;6 =349,9093A
Vay ta stir dung day 2xACSR-185 cho duong day N-6.
- Xét duong day 6-1:
150 __Sea _ 30 .10° =87,4773A
" 243110 24/3.110.0,9
Su ¢ nghiém trong nhat co thé xay ra d6i voi duong day 6-1 12 khi 1 mach cua
duong day 6-1 ngung lam viéc. Khi do:
155 =2.151 =174,9546 A
Vay ta stir dung day 2xACSR-95 cho duong day 6-1.
- Xét duong day N-3:
N3 Onls 51,52

N3 = = .10° =300, 4421A
™ J3.110  +/3.110.0,9

Sy ¢b nghiém trong nhat c6 thé xay ra ddi véi duong day N-3 1a khi duong day N-2
ngung lam viéc. Khi do:
N 39+35+30
*  3.110.0,9
Vay ta sur dung ddy ACSR-240 cho duong day N-3.
- Xét duong day N-2:
va Su 48,48

|N-2 _ = 10° =282, 74A
™ J3.110  +/3.110.0,9

Sy ¢b nghiém trong nhat c6 thé xay ra ddi véi duong day N-2 1a khi duong day N-3
ngung lam viéc. Khi do:
N2 _ 35+35+30
¥ 43.110.0,9
Vay ta sur dung day ACSR-240 cho duong day N-2.
- Xét duong day 2-3:
oo Sy __ 1348
™ 3110 +/3.110.0,9
Sy ¢6 nghiém trong nhit c6 thé xay ra déi voi duong day 2-3 1a khi duong day N-3
ngung lam viéc. Khi do:

10° =174,9546 A

.10° =583,1821A

.10° =583,1821A

10° = 78,6263A
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j2s__35+30
¥ 43.1100,9
Vay ta sur dung dady ACSR-150 cho duong day 2-3.
- Xét duong day 3-4:
_ S 30
™= 2a110 " 2f1i00g oM ATTeA
Sy ¢ nghiém trong nhat co thé xay ra déi voi duong day 3-4 1a khi 1 mach cua
duong day 3-4 ngung lam viéc. Khi do:
191 =2.1%" =174,9546 A
Vay ta st dung day 2xACSR-95 cho duong day 3-4.
- Xét duong day N-5:
vs_ Sus _ 25
"™ 3110 +/3.110.0,9
Do duong day N-5 1a duong day 16 don nén dong dién su ¢b 16n nhat ciing 1a dong
dién lam viéc 16n nhat 18° =25,
Vay ta st dung ddy ACSR-95 cho duong day N-5.

.10° =379,0684 A

10° =145,7955A

Bang 2.21 Thdng sé dwrong day cia phirong dn 3

Puong | Chidu | | Déy dan

: X I R X
day dai max.bt max.sc St dung 0 cp

N-6 | 53,8517 | 174,9546 | 349,9093 | 2xACSR-185 | 0,17 | 0,433 | 515 | 458 | 11.66
6-1 | 50,990 | 87,47731 | 174,9546 | 2xACSR-95 | 0,33 | 0,455 | 335 | 8,41 | 11,59
N-3 | 44,7214 | 300,4421 | 583,1821 | ACSR-240 | 0,132 | 0,409 | 610 | 590 | 18,31
N-2 | 36,0555 | 282,74 | 583,821 | ACSR-240 | 0,132 | 0,409 | 610 | 4,76 | 14,76
2-3 | 41,2311 | 78,62626 | 379,0684 | ACSR-150 | 0,21 | 0,424 | 445 | 8,66 | 17,50
3-4 | 36,0555 | 87,47731 | 174,9546 | 2xACSR-95 | 0,33 | 0,455 | 335 | 595 | 8,19
N-5 | 31,6228 | 145,7955 | 145,7955 | ACSR-95 | 0,33 | 0,439 | 335 | 10,44 | 13,88

e Tinh lai phan bé cdng suat trong mach vong kin:

Z, =509+ jl18,31Q

Z, , =476+ j14,76Q

Z,,=866+ j17,50Q
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S3(Zps+2Zy,)+S,Z

N-3 + 2_273 + Z_N—Z

Sy Zys+5,(Z,5+Zy,)
Z_Nf?; + 2_273 + Z_N—Z

N2 _ 51,6121+ j25,8525MVA

|
N

= 48,3879+ j22,5797TMVA

Tai nat 2:
S, .=S,_,-S,=13,3879+ j5,6284MVA

- Xét duong day N-3:
2 2
s /51,6121 + 25,8525 10° = 302.9769A

J3.110

Su ¢ nghiém trong nhat c6 thé xay ra di véi duong day N-3 1a khi dudng day N-2

ngung lam viéc. Khi do:

s 39135430 105 5ga1891A
J3.110.0,9

Vay ta van st dung ddy ACSR-240 cho duong day N-3.
- Xét duong day N-2:

2 2
o \/48,3879% + 22,5797 10° = 280, 2613A

e J3.110
Su ¢ nghiém trong nhat co thé xay ra ddi véi duong day N-2 1a khi duong day N-3

ngung lam viéc. Khi do:
N = 35435430 15 _ 583,1821A
4/3.110.0,9
Vay ta van str dung ddy ACSR-240 cho duong day N-2.
- Xét duong day 2-3:
2 2
25 /13,3879 +5,6284 10° = 76,2257A
\/3.110

Sy ¢6 nghiém trong nhat c6 thé xay ra déi voi duong day 2-3 1a khi duong day N-3

ngung lam viéc. Khi do:

2= _ 5430 4 379,0684A
4/3.110.0,9

Vay ta van str dung day ACSR-150 cho duong day 2-3.

34



Nguyén Ngoc Han - KTP1 - K60 Chirong 2: Lira chon phiong dn hop ly vé kinh té - ky thugt

Bang 2.22 Phan bo cdng sudt trong mang dién tinh theo téng tré phwong dn 3

buong day C((A)I\I;“\g/il)ét Ch(ifrlil)d ai | et | e sc Day dan sir dung
N-6 60+j29,01 53,8517 174,9546 | 349,9093 2XACSR-185
6-1 30+j14,53 50,990 87,47731 | 174,9546 2XACSR-95
N-3 51,61+j25,85 44,7214 302,9769 | 583,1821 ACSR-240
N-2 48,39+j22,58 36,0555 280,2613 | 583,1821 ACSR-240
2-3 13,39+j5,63 41,2311 76,2257 | 379,0684 ACSR-150
3-4 30+j14,53 36,0555 87,47731 | 174,9546 2XACSR-95
N-5 25+j12,11 31,6228 145,7955 | 145,7955 ACSR-95

2.5.5. Tinh toan ton that dién ap trong mang dién

Bang 2.23 Phan bé cong sudt va tong tré cia cdc dwong day phwong dn 3

Py S| Chibu da C(‘E%/f)ét baco | Voo Sj };ss g R | X
N-6 | 538517 | 60+j2001 | 1749546 | 349,9093 | 2xACSR-185 | 458 | 11,66
61 | 50,990 | 30+1453 | 8747731 | 1749546 | 2xACSR-95 | 841 | 11,59
N-3 | 447214 | 5152+j24.95 | 302,769 | 583,1821 | ACSR-240 | 590 | 18,31
N-2 | 360555 | 4848+j2348 | 280,613 | 583,1821 | ACSR-240 | 4,76 | 14,76
23 | 412311 | 1348+j653 | 76,2257 | 379,0684 | ACSR-150 | 866 | 17,50
34 | 360555 | 30+j1453 | 8747731 | 1749546 | 2xACSR95 | 595 | 8,19
N-5 | 31,6228 | 25+j1211 | 1457955 | 1457955 | ACSR-95 | 10,44 | 1388

255.1.  Ché dé phu tdi cue dai

- Xét duong day N-6:
AU 0 = 60.4,58 + 29;01.11, 66 100=5,07%
110
- Xét duong day 6-1:
30.8,41+14,53.11,59

AU % = 110° .100=3,478%

- Xét duong day N-3:
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51,52.5,9+24,95.18,31
110°

- Xét duong day N-2:

48,48.4,76+23,48.14,76

110°

- Xét duong day 2-3:

13,48.8,66+6,53.17,5
1107

- Xét duong day 3-4:

30.5,95+14,53.8,19

110°

- Xét duong day N-5:

25.10,44+12,11.13,88
1107

AU % = AU %+ AU % = 5,07% + 3,478% = 8,548%

AUN % = AU N 2%+ AU % = 6,289% + 2, 459% = 8, 748%

AUN 23400 = AU N 2%+ AUZ 2% + AU % = 4, 772% +1,909% + 2, 459% = 9,14%

.100 =6,289%

AU %=

100=4,772%

AU, 2% =

AU % = .100 =1,909%

AU % =

.100 = 2,459%

AU 506 = 100 = 3,545%

2552.  Chédé swco
- Xét duong day N-5: do duong day N-5 1a duong day 16 don hinh tia nén c6:
AU =AU =3,545%
Xét cac duong day hinh tia, véi duong day mach kép thi khi xay ra sy ¢ ngirng 1am
viéc 1 mach duong day thi: AU_% =2AU,,%
- Xét cac duong day 16 kép co:
AUN % =2.AU % =10,141%
AUZ% =2.AU "% = 6,955%
AUZ*%=2.AU2 "% =4,918%

AUN9% + AU 0% =13, 618%

AUN9% + AU 06 =12,025%

AU 9% = max {AUL %+ AU, "%, AU %+ AU S %) =13,618%

- Xét duong day N-3:

Sy ¢ nghiém trong nhat c6 thé xay ra ddi véi duong day N-3 1a khi dudng day N-2
nging lam viéc. Khi d6 phan bd cong suat trong mang dién 1a:
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Sy.s=S,+S,+S, =100+ j48,43MVA
S, , =S, =35+ j16,95MVA

S, , =30+ j14,53MVA

100.5,9+48,43.18,31

110° .100=12,205%

AU 2% =

35.8,66+16,95.17,5
110°
AU %= AU %+ AU "% =12, 205% + 2, 459% =14, 664%

AU 2% =AU %+ 100 =12, 205% + 4,956% =17,161%

- Xét duong day N-2:

Sy ¢ nghiém trong nhat co thé xay ra di véi duong day N-2 1a khi duong day N-3
ngirng lam viéc. Khi d6 phan bd cong suat trong mang dién 1a:

Sy, =S,+S,+S, =100+ j48,43MVA

S, ,=S,+$S, =65+ j31,48MVA

S, , =30+ j14,53MVA

100.4,76+48,43.14,76

110° .100=09,842%

AUL %=

65.8,66+31,48.17,5
110?
AU 7279 =9,842% +9, 205% + 2, 459% = 21,506%

AUN-23406 = AUN205 + 100+ AU 4%

- Xét duong day 2-3:

Sy ¢b nghiém trong nhat c6 thé xay ra ddi véi duong day N-2 1a khi duong day N-3
ngung lam viéc. Khi d6 phan bd cong suat trong mang dién 1a:

Sy, =S, +S,+S, =100+ j48,43MVA

S, ,=S,+S, =65+ j31,48MVA

S, =30+ j14,53MVA

65.8,66+31,48.17,5

110° .100=9,205%

AUZ*% =
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Bang 2.24 Ton thdt dién ap ciia phwong an 3

DUGng dé—y AU bt (%) AU sC (%) AU max.bt (%) AU max.sc (%)

N-6

5,070 10,141 8,548 13.618%
6-1 3,478 6,955
N-3 6,289 12,205
N-2 4,772 9,842

9,14®) 21,506

2-3 1,909 9,205
3-4 2,459 4,918
N-5 3,545 3,545 3,545 3,545

(1) Tén that dién 4p 16n nhat trong ché d6 su ¢b cua duong day N-6-1 13 khi xay ra su ¢ 1
mach duong day N-6 ngung lam viéc.

@ T6n that dién ap 16n nhat trong ché do binh thudng cia mach vong kin 1a theo doan N-
2-3-4,

®) Tén that dién ap 16n nhat trong ché d6 su cd cia mach vong kin 14 theo doan N-2-3-4
khi xay ra su c6 duong day N-3 nging 1am viéc.

e Tbng két phwong an 3:

- Trong ché do 1am viéc binh thudng ton that dién ap 16n nhat 1a 9,14%. Gia tri
nay duoc tinh theo hudéng N-2-3-4.

- Trong ché do sy cb tén that dién 4p 16n nhét 1a 21,506%. Gia tri nay duoc tinh
theo hudng N-2-3-4 khi xay ra su ¢6 1 mach duong day N-3 nging lam viéc.

Véi gia tri ton that dién ap tinh duoc nhu trén ta co thé thiy phuong an 3 khong
thoa man yéu cau k§ thuat cho trudc.
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2.6. TINH TOAN THONG SO KY THUAT PHUONG AN 4
2.6.1. So @6 phwong an 4

Phwong an 4

15

30+)14.63 MYA 6

/‘! 1
/ IOF{TA B3 TIVA
25+12.11 MVA 5 @
lr, 5
Y L
10 " 35+]16.95 MV,

% = X,

Bl e
& 30+j(14.53 MyA
NT %,

35+]16.95 MVA

4000

0 5 10 15

Hinh 2.11 So dé phwong dn 4

2.6.2. Tinh toan so' b phan bé cong suat trong mang dién
e Xeét mach vong kin 3-1-4:
_ S,(40+36,06) +S,.36,06
7 36,06+40+36,06
_ S,(40+36,06) +S,.36,06
¥4 36,06+40+36,06
Tathay S,,=S,, S, , =S, nén

S, , =0+ jOMVA

=30+ j14,53MVA

=30+ j14,53MVA

e Xét cac nhanh hinh tia:
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Sy_, =S, =35+ j16,95MVA
Sy_s=S,+S,+S, =95+ j46,0IMVA
Sy_¢ = Ss =30+ j14,53MVA
S,_s =S =25+ j12,11IMVA

Bang 2.25 Phan b cong sudt trén cdc drong day phwong dn 4

Puong day C(f’ﬁ%/f)ét Chidu dai
N-2 35+{16,95 36,05551
N-3 95+j46,01 44,72136
3.1 30+j14,53 36,05551
3.4 30+14,53 36,05551
4-1 0+j0 40
N-6 30+14,53 53,85165
N-5 25+j12,11 31,62278

2.6.3. Tinh toan lwa chon cap dién ap

Bang 2.26 Pién dap tinh toan phuong dan 4

Pudng day Cong suit tac dung Chiéu dai bién 4p tinh toan

(MW) (km) (kV)
N-2 35 36,05551 106,0
N-3 95 44,72136 1717
3-1 30 36,05551 98,6
3-4 30 36,05551 98,6
4-1 0 40 27,4
N-6 30 53,85165 100,3
N-5 25 31,62278 90,2

Vay ta chon cap dién &p truyeén tai la U, =110kV
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2.6.4. Tinh toan lwa chon tiét dién day din

- Xét duong day N-2:
N2 _ Sy 35 3
o =5 B110 VB 11009 L 10205694
Sy ¢6 nghiém trong nhat co thé xay ra d6i vai duong day N-2 1a khi 1 mach duong
day N-2 ngung lam viéc. Khi do:
Is’i_z = 2.I,ﬁa;2 =204,1137A
Vay ta stir dung day 2xACSR-95 cho duong day N-2.
- Xét duong day N-3:
N3 _ O 95 3
o = 2\/§N.1310 = 2\/5.110.0,9'10 =277,0115A
Sy ¢6 nghiém trong nhat co thé xay ra dbi véi duong day N-3 1a khi 1 mach duong
day N-3 ngung lam viéc. Khi do:
1IN =2.1N-3 =554, 023A
Vay ta stir dung day 2xACSR-240 cho duong day N-3.
- Xét duong day 3-1:
i Sy %0
™ 3110 +/3.110.0,9
Sy ¢d nghiém trong nhat cé thé xay ra déi voi duong day 3-1 1a khi duong day 3-4
ngung lam viéc. Khi do:
+1 30430
* 311009
Vay ta su dung ddy ACSR-185 cho duong day 3-1.
- Xét duong day 3-4:
ve  S,. 30
™ 3110 /3.110.0,9
Su ¢d nghiém trong nhat cé thé xay ra ddi voi duong day 3-4 1a khi duong day 3-4
ngung lam viéc. Khi do:
24 __30+30
* J3.110.0,9
Vay ta sur dung ddy ACSR-185 cho duong day 3-4.
- Xét duong day 1-4:
|74 __Sia _ 0 o
"™ 3110 +/3.110.0,9
Sy ¢d nghiém trong nhat cé thé xay ra ddi voi duong day 1-4 1a khi duong day 3-1
hoac duong day 3-4 ngung lam viéc. Khi do:

10% =174,9546 A

=349,9093A

10% =174,9546 A

=349,9093A

41



Nguyén Ngoc Han - KTP1 - K60 Chirong 2: Lira chon phiong dn hop ly vé kinh té - ky thugt

|14 _ 30
* 3.110.0,9
Vay ta sir dung ddy ACSR-70 cho duong day 1-4.
- Xét duong day N-6:
wo_ Sus _ 30
" 243110 243.110.0,9
Sy ¢6 nghiém trong nhit co thé xay ra dbi véi duong day N-6 1a khi 1 mach duong
day N-6 ngung lam viéc. Khi do:
IN®=2.1N"°=174,9546 A
Vay ta st dung day 2xACSR-95 cho duong day N-6.
- Xét duong day N-5:
N5 Syl 25
™ 3110 +/3.110.0,9°
Do duong day N-5 1a duong day 16 don nén dong dién su ¢b 16n nhat ciing 1a dong
dién lam viéc 16n nhat 18° =25,
Vay ta st dung ddy ACSR-95 cho duong day N-5.

=174,9546A

10° =87,4773A

10° =145,7955A

Bang 2.27 Thdng sé dwong day cua phuwong dn 4

Puong | Chidu | | Day dan |

: R X
day dai maxbt max.s¢ str dung °

N-2 | 36,0555 | 102,0569 | 204,1137 | 2xACSR-95 | 0,33 | 0455 | 335 | 595 | 819
N-3 | 44,7214 | 277,0115 | 554,023 | 2xACSR-240 | 0,132 | 0,425 | 610 | 2,95 | 9,50
3-1 | 36,0555 | 174,9546 | 349,9093 | ACSR-185 | 0,17 | 0,417 | 515 | 6,13 | 15,05
3-4 | 36,0555 | 174,9546 | 349,9093 | ACSR-185 | 0,17 | 0,417 | 515 | 6,13 | 15,05
4-1 40 0 1749546 | ACSR-70 | 0,46 | 0,450 | 275 | 18,40 | 17,98
N-6 | 53,8517 | 87,47731 | 174,9546 | 2xACSR-95 | 0,33 | 0,455 | 335 | 8,89 | 12,24
N-5 | 31,6228 | 145,7955 | 145,7955 | ACSR-95 | 0,33 | 0,439 | 335 | 10,44 | 13,88

e Tinh lai phan bé cdng suat trong mach vong kin:
7,, =613+ j15050
Z,, =613+ j15,050
Z, ,=18,40+ j17,98Q

42



Nguyén Ngoc Han - KTP1 - K60 Chirong 2: Lira chon phiong dn hop ly vé kinh té - ky thugt

Tathdy S,,=S,, S, , =S, nén

S, . =0+ jOMVA

- Xét duong day 3-1:

2 2
jo 2 N30 +14.58° 10s 174 9546A

" 3110
Sy ¢d nghiém trong nhat c6 thé xay ra ddi voi duong day 3-1 1a khi duong day 3-4
ngung lam viéc. Khi do:

> _ 30430 g 349,9093A
J/3.110.0,9

Vay ta van st dung ddy ACSR-185 cho duong day 3-1.
- Xét duong day 3-4:

2 2
0~ N30 ¥1493° 455194 9546

" (3110

Sy ¢d nghiém trong nhat cd thé xay ra ddi voi duong day 3-4 1a khi duong day 3-1
ngung lam viéc. Khi do:
so_ 39430 445 349 9003A
\/3.110.0,9

Vay ta van str dung ddy ACSR-185 cho duong day 3-4.
- Xét duong day 1-4:

|14 ﬂ.lo3 =0A

™ 3110
Sy ¢6 nghiém trong nhat c6 thé xay ra ddi véi duong day 1-4 1a khi duong day 3-1
hoac duong day 3-4 ngung lam viéc. Khi do:
jra__ 30
* 3.110.0,9
Vay ta van sir dung day ACSR-70 cho duong day 1-4.

=174,9546A
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Bang 2.28 Phan bo cong sudt trong mang dién tinh theo téng tré phwong dn 4

buong day C((A)I\I;“\g/il)ét Ch(ifrlil)d ai | et | e sc Day dan sir dung
N-2 35+j16,95 36,05551 102,0569 | 204,1137 2XACSR-95
N-3 95+j46,01 44,72136 277,0115 | 554,023 2xXACSR-240
3-1 30+j14,53 36,05551 174,9546 | 349,9093 ACSR-185
3-4 30+j14,53 36,05551 174,9546 | 349,9093 ACSR-185
4-1 0+j0 40 0 174,9546 ACSR-70
N-6 30+j14,53 53,85165 87,47731 | 174,9546 2XACSR-95
N-5 25+j12,11 31,62278 145,7955 | 145,7955 ACSR-95

2.6.5. Tinh toan ton that dién ap trong mang dién

Bang 2.29 Phan bé cong sudt va tong tré cia cdc dwong day phwong dn 4

Day dan

DPuong Chidu dai Cong suat I it dang

day (MVA) max.bt

max.sc

N-2 36,05551 35+j16,95 102,0569 | 204,1137 | 2xACSR-95 | 5,95 | 8,19

N-3 4472136 95+j46,01 277,0115 | 554,023 | 2xACSR-240 | 2,95 9,50
3-1 36,05551 30+j14,53 174,9546 | 349,9093 | ACSR-185 6,13 | 15,05
3-4 36,05551 30+j14,53 174,9546 | 349,9093 | ACSR-185 6,13 | 15,05
4-1 40 0+j0 0 174,9546 | ACSR-70 18,40 | 17,98

N-6 53,85165 30+j14,53 87,47731 | 174,9546 | 2xACSR-95 | 8,89 | 12,24
N-5 31,62278 25+j12,11 145,7955 | 145,7955 | ACSR-95 10,44 | 13,88

2.6.5.1.  Ché dé phu tdi cue dai

- Xét duong day N-2:

AUN206 35.5, 95+162, 95819 160-2 869%
110

- Xét duong day 2-4:

AU b’\t‘_s% _ 952, 95 ']':14062, 0191 50 100 — 5’ 931%

- Xét duong day 3-1:
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30.6,13+14,53.15,05
110?

- Xét duong day 3-4:

30.6,13+14,53.15,05
1107

- Xét duong day 1-4:

0.18,40+0.17,98

110°
- Xét duong day N-6:
30.8,89+14,53.12,24

AU 06 = 100 =3,327%

.100=3,327%

AU % =

.100 = 0,000%

AU % =

AU/ % = . .100 =3,673%
110

- Xét duong day N-5:

AU 5% = 25.10,44:11022,11.13, 88 100 = 3,545%

AU 310% = AU N 2%+ AU 1% =5,931% + 3,327% = 9, 258%
AU 0% = AUN 2%+ AUS *9% =5,931%+ 3,327% = 9, 258%

2.6.5.2.  Chédjswcéd
- Xét duong day N-5: do duong day N-5 1a duong day 16 don hinh tia nén c6:
AUN® = AU =3,545%
Xét cac duong day hinh tia, vai duong day mach kép thi khi xay ra sy ¢ nging lam
viéc 1 mach duong day thi: AU_% =2AU,,%
- Xét cac duong day 16 kép co:
AUL?%=2.AU7? =5,738%
AU 2% =2.AU ' =11,863%
AUN 9% =2 AU N = 7,345%

AUL1% = AUL%-+ AU}, % ~15,190%
AU % = AU L%+ AU % =15,190%

- Xét duong day 3-1:
Su ¢d nghiém trong nhat c6 thé xay ra ddi voi duong day 3-1 1a khi duong day 3-4
ngirng lam viéc. Khi d6 phan bd cong suat trong mang dién 1a:
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Sy.s=S,+S,+S, =95+ j46,0IMVA
S,, =S, +S, =60+ j29,06MVA
S, , =S, =30+ j14,53MVA

60.6,13+29,06.15,05

110° .100 =6,654%

AU % =

30.18,4+14,53.17,98 1
1102 '
AU "% =5,931%+ 6,654% + 6, 721% =19, 306%

00

AUN 400 = AUN %+ AU % +

- Xét duong day 3-4:

Sy ¢6 nghiém trong nhat cé thé xay ra voi duong day 3-4 1a khi duong day 3-1
ngung lam viéc. Khi d6 phan bd cong suat trong mang dién 1a:

Sy.s=S,+S,+S, =95+ j46,0IMVA

S,.=S,+S, =60+ j29,06MVA

S,,=S, =30+ j14,53MVA

60.6,13+29,06.15,05
1107

AUZ“% = 100 = 6,654%

30.18,4+14,53.17,98
1102 '
AU N0 =5931% + 6,654% + 6, 721% =19,306%

100

AU N6 = AUN206+ AU S % +

- Xét duong day 1-4:
Su ¢b nghiém trong nhat c6 thé xay ra voi duong day 1-4 1a khi duong day 3-1 hoic
duong day 3-4 nging 1am viéc. Khi d6 phan bb cong suat trong mang dién Ia:

Sy_s=S,+S,+S, =95+ j46,0IMVA
S,,=S,+S, =60+ j29,06MVA
S,,=S, =30+ j14,53MVA

30.18,4+14,53.17,98

AUL*% = -
110

.100=6,721%
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Bang 2.30 Tén thdt dién ap ciia phwong dn 4

DlIGng dé-y AU bt (%) AU sc (%) AU max.bt (%) AU max.sc (%)
N-2 2,869 5,738 2,869 5,738
N-3 5,931 11,863
31 3,327 6,654

9,258 19,306
3-4 3,327 6,654
4-1 0,000 6,721
N-6 3,673 7,345 3,673 7,345
N-5 3,545 3,545 3,545 3,545

M Tén that dién ap 16n nhat trong ché d6 sy ¢d cua mach vong kin 14 theo doan N-3-1-4
hoac N-3-4-1 khi xay ra su ¢b duong day 3-4 hoic 3-1 ngirng lam viéc.

e Tong két phuong an 4:

- Trong ché do 1am viéc binh thuong ton that dién 4p 16n nhat 13 9,258%. Gi4 tri
nay dugc tinh theo hudng N-3-1 hoac N-3-4.

- Trong ché do sy c6 ton that dién ap on nhat 1a 19,306%. Gi4 tri nay duoc tinh
theo hudng N-3-1-4 hoic N-3-4-1 khi xay ra su cb duong day 3-4 hoic 3-1
ngung lam viéc.

Véi gia tri ton that dién ap tinh dugc nhur trén ta c¢6 thé thay phuong 4n 4 thoa man
yéu cau k¥ thuat cho trudc.
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2.7. TINH TOAN THONG SO KY THUAT PHUONG AN 5
2.7.1. So @6 phwong 4n 5

Phwong an 5

15

30+j14.53 MYA 6

’ ’\ 1

3 / FOT[IA EITVA
254{12,11 MVA %5 % v @9@
10 2

b g
N 4
8\%‘% ? ‘1}/% 30+j14,53 MyA
e

5+i16,94

93,85
=

@

=

= J;

0 5 10 15

Hinh 2.12 So dé phwong dn 5

2.7.2. Tinh toan so bd phan bé cong suit trong mang dién
e Xeét mach vong kin N-2-3-6:
Phuy tai tai 2: S, =S, +S, =65+ j31,48MVA
Phu tai tai 3: S, =S, +S, =65+ j31,48MVA
S, (41,23+36,06+53,85) + S, (36,06 +53,85) + S;.53,85
36,06 + 41,23 + 36,06 + 53,85
S,_, = 95,5987 + j46,3006 MVA
S,.36,06+S, (41,23+36,06) + S, (36,06 + 41, 23+ 36,06)
B 36,06 + 41, 23+ 36,06+ 53,85
S,_s = 64,4013+ j31,191IMVA

S.N2

S.N6
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Tai n(t 2 ta thay S, >S, nén cong suat truyén tir 2 dén 3:
S, =Sy, —S, =30,5987 + j14,8196MVA
Tai n(t 6 ta thay S, > S, nén cong suat truyén tir 6 dén 3:
Ses =Sy — S, = 34,4013+ j16,6613MVA

Bang 2.31 Phan b cong sudt trén cac nhanh cia phirong dn 5

Pudng diy Cong suat Chiéu dai
(MVA) (km)
N-5 25+j12,11 31,62278
N-2 95,6+j46,3 36,05551
N-6 64,4+j31,19 53,85165
6-3 34,4+j16,66 36,05551
2-3 30,6+j14,82 41,23106
3-1 30+j14,53 36,05551
2-4 30+j14,53 44,72136

2.7.3. Tinh toan lwa chon cap dién ap

Bang 2.32 Di¢n ap tinh toan cua phwong an 5

Puong day Cong suét tac dung Chiéu dai Dién ap tinh toan

(MW) (km) (kV)

N-5 25 31,62278 90,2

N-2 95,6 36,05551 171,7

N-6 64,4 53,85165 142,9

6-3 34,4 36,05551 105,1

2-3 30,6 41,23106 100

3-1 30 36,05551 98,6

2-4 30 44,72136 99,4

Vay ta chon cap dién ap truyén tai la U, =110kV
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2.7.4. Tinh toan lwa chon tiét dién day din
Xét dudng day N-2: 112 =20
/3.110.0,9
Sy ¢b nghiém trong nhat co thé xay ra 1a khi duong day N-6 ngirng 1am viéc, khi d6
ta co:
S, =S,+S,+S,+S,+S, =160+ j77,49MVA
v 160
* J3.110.0,9

Tathay 12 > 610A. Vi vay ta phai ding 19 kép cho duong day N-2.

.10° =557,5143A

-1 .10° =933,0913A

Phwong an 5

15

30+j14.53 MVA 6

’ '\ 1
1‘ % 2014, 53 MVA
o A 4 agb

25112, 11 IVAK
10

D+{16.99

03 55
=

[

=

< ‘:

ngﬂ
o
~4123 |
N

% 30+j14.53 MyA
;:05

35+)16.95 MVA

0 ) 10 15

Hinh 2.13 Phuwong an 5 maéi

50



Nguyén Ngoc Han - KTP1 - K60 Chirong 2: Lira chon phiong dn hop ly vé kinh té - ky thugt

Xét lai phan b cong suat trong mang dién:

S, (41,23+36,06+53,85) + S, (36,06 +53,85) + S,.53,85
36,06/ 2 +41,23+36,06 + 53,85

S,_, =107,1524 + j51,8963MVA

~S,.36,06/2+S,(41,23+36,06/2) +S,(36,06 +41,23+36,06/ 2)

36,06 + 41,23+ 36,06 + 53,85

Sy_s = 52,8476+ j25,5952MVA

Tai n(t 2 ta thay S, >S, nén cong suat truyén tir 2 dén 3:

S, =Sy, —S, =42,1525+ j20,4154MVA

S.N2

SNG

Tai nit 6 ta thay S > S, nén cong suat truyén tir 2 dén 3:
Ses =Sy — S, = 22,8476+ j11,0656MVA

Bdng 2.33 Phan b cdng sudt trén cac nhanh va dién ap tinh toan cia phiong dn 5 méi

Puong day C(f’l\r,,‘%,SA‘l)ét Ch(fr‘;)déi S A
(kV)
N-5 25+]12,11 31,62278 90,2
N-2 107.15+51,9 | 3605551 | 1816
N-6 52,85+]25,6 5385165 | 1302
6-3 20.85411,07 | 36,05551 87
23 421542042 | 4123106 | 1161
31 30+]14,53 36,05551 98,6
2-4 30+]14,53 44,72136 99,4

Vay ta chon cap dién &p truyén tai la U, =110kV

Tinh dong trong ché do cuc dai va ché do su cé:
- Xét duong day N-5:
ws_ Sus _ 25
" 3110 +/3.110.0,9°
Do duong day N-5 1a duong day 16 don nén dong dién su ¢b 16n nhat ciing 1a dong
dién lam viéc 16n nhat 1} =15,
Vay ta sur dung ddy ACSR-95 cho duong day N-5.

10° =145,7955A
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- Xét duong day N-2:
w2 Su, _ 10715
™ 243110 24/3.110.0,9°
Su ¢b nghiém trong nhat c6 thé xay ra la khi 1 mach duong day N-2 ngung lam viéc
khi d6: 11)% =557,5143A
Vay ta stir dung day 2xACSR-240 cho duong day N-2,
- Xét duong day N-6:
o Sus __ 5285
"™ 3110 +/3.110.0,9
Su ¢ nghiém trong nhat co thé xay ra la khi duong day 2-3 ngirng 1am viéc khi do:
ne  30+35+30
*  J3.110.0,9
Vay ta st dung ddy ACSR-240 cho duong day N-6.
- Xét duong day 6-3:
joo_ Ses __ 2285
™ 3110 +/3.110.0,9
Sy ¢b nghiém trong nhat cd thé xay ra la khi duong day 2-3 ngung lam viéc khi do:
jos__ 35+30
¥ 43.1100,9
Vay ta st dung ddy ACSR-185 cho duong day 6-3.
- Xét duong day 2-3:
va  S,, 4215
™ 3110 +/3.110.0,9°
Sy ¢b nghiém trong nhat cd thé xay ra 1a khi duong day N-6 ngung lam viéc khi do:
23 30+35+30
¥ 43.110.0,9
Vay ta sur dung ddy ACSR-240 cho duong day 2-3.
- Xét duong day 3-1:
s1_ Sy _ 30
™ U310 24/3.110.0,9°
Su ¢b nghiém trong nhat c6 thé xay ra la khi 1 mach duong day 3-1 nging 1am viéc
khi do:
131 =213 =174,9546 A
Vay ta sur dung day ACSR-95 cho duong day 3-1.
- Xét duong day 2-4:

10° =312,4469A

.10° =308,1975A

.10° =554,023A

.10° =133,2428A

.10° =379,0684A

10° = 242,8255A

.10% =554,023A

10° =87,4773A
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[24 = S2—4 _ 30
™ 3110 24/3.110.0,9
Su ¢ nghiém trong nhat c6 thé xay ra la khi 1 mach duong day 2-4 ngirng 1am viéc
khi do:
12 =212 % =174,9546 A
Vay ta sir dung ddy ACSR-95 cho duong day 2-4.

10° =87,4773A

Bang 2.34 Thong sé dwong day cia phwong dn 5

Day dan

Puong | Chiéu I
A su dung

day dai

max.bt max.sc

N-5 | 31,6228 | 145,7955 | 145,7955 ACSR-95 0,33 | 0,439 | 335 | 10,44 | 13,88
N-2 | 36,0555 | 312,4469 | 557,5143 | 2xACSR-240 | 0,132 | 0,425 | 610 | 2,38 | 7,66
N-6 | 53,8517 | 308,1975 | 554,023 ACSR-240 0,132 | 0,409 | 610 | 7,11 | 22,05
6-3 36,0555 | 133,2428 | 379,0684 | ACSR-185 0,17 | 0,418 | 515 | 6,13 | 15,05
2-3 41,2311 | 245,8255 | 554,023 ACSR-240 0,132 | 0,409 | 610 | 5,44 | 16,88
3-1 36,0555 | 87,4773 | 174,9546 | 2xACSR-95 0,33 | 0455 | 335 | 595 | 8,19
2-4 | 44,7214 | 87,4773 | 174,9546 | 2XACSR-95 0,33 | 0,455 | 335 | 7,38 | 10,16

e Tinh lai phan bé cdng suat trong mach vong kin:

2y, = %(0,132+ j0,382).36,055 = 2,38 + j7,660

Zy_ =711+ j22,05Q
Z, ,=6,13+ j15,05Q

Z,,=544+ j16,88Q

S.z' (Z_z—s + 6—i+ Z_N—6)+ S'sl (Z_e—s + Z_N—6)+ SG'Z_N—6

Sy, = .
Ly o+ Zy s+ L+ 2y

Sy_, =106,6884 + j52,3773MVA
_ Sy Zyy+S5(Zys+Zy o)+ Se(Zos+ Zyy+Zy )

S, LT ona)t %65
ZN72+2273+2673+ZN76

Sy_s =53,3116+ j25,1142MVA

Tai nat 2:
S, ,=S,,—S, =41,6884+ j20,8964MVA
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Tai nut 6:
Sg s =Sy —Sg = 23,3115+ j10,5845MVA
e Kiém tra lai tiét dién day dan vira chon:
- Xét duong day N-2:
vz Sw, /106,697 +52,387
™ 2J3110 0 243110
Sy c¢b nghiém trong nhat c6 thé xay ra la khi 1 mach duong day N-2 ngung lam viéc
khi d6: 1% =557,5143A
Vay ta van str dung diy 2xACSR-240 cho duong day N-2.
- Xét duong day N-6:
v _ Sus _ {53,317 + 25,11 |
"™ 3110 J/3.110
Su ¢ nghiém trong nhat co thé xay ra la khi duong day 2-3 ngirng 1am viéc khi do:
ns  30+35+30
*  J3.110.0,9
Vay ta van str dung ddy ACSR-240 cho duong day N-6.
- Xét duong day 6-3:
o5 Ses _ 4/23,31°+10,58

=311,9057A

10° =309, 3068A

.10° =554,023A

.10° =134,3755A

" 3.110 J3.110
Sy ¢b nghiém trong nhat cé thé xay ra 1a khi duong day 2-3 ngung lam viéc khi do:
jos__35+30

=—— """ 10°=379,0684A
* 3.110.0,9

Vay ta van str dung day ACSR-185 cho duong day 6-3.
- Xét duong day 2-3:

2 2
25 Spp  NALO9 +209° s 5y 75gga

e = Y3110 4/3.110

Sy ¢b nghiém trong nhat cd thé xay ra 1a khi duong day N-6 ngung lam viéc khi do:
2 30+35+30
* o J3.110.0,9

Vay ta van str dung ddy ACSR-240 cho duong day 2-3.

.10° =554,023A
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Bang 2.35 Phan bo cong sudt trong mang dién tinh theo téng tro

buong day C((A)I\I;“\g/il)ét Ch(ifrlil)d ai s bt I s Day dan str dung
N-5 25+j12,11 31,62278 145,7955 | 145,7955 ACSR-95
N-2 106,69+j52,38 36,05551 311,9057 | 557,5143 2xXACSR-240
N-6 53,31+j25,11 53,85165 309,3068 | 554,023 ACSR-240
6-3 23,31+j10,58 36,05551 134,3755 | 379,0684 ACSR-185
2-3 41,69+j20,9 41,23106 2447568 | 554,023 ACSR-240
3-1 30+j14,53 36,05551 87,4773 | 174,9546 ACSR-95
2-4 30+j14,53 4472136 87,4773 | 174,9546 ACSR-95

2.7.5. Tinh toan ton that dién ap trong mang dién

Bang 2.36 Phan bé cong sudt va tong tré cia cdc dwong day phwong dn 5

Dgg’;lg Chidu dai C{’G%,SA‘l)ét P N T 2?(;323 R X
N5 | 31,6208 25+j12,11 | 145,7955 | 1457955 | ACSR-95 | 10,44 | 13,88
N-2 | 360555 | 106,69+j52,38 | 311,057 | 557,5143 | 2XACSR-240 | 2,38 | 7,66
N-6 | 538517 | 533142511 | 309,3068 | 554,023 | ACSR-240 | 7,11 | 22,05
6-3 36,0555 | 23,31+10,58 | 134,3755 | 379,0684 | ACSR-185 | 6,13 | 15,05
2.3 412311 | 41,69+j20,9 | 2447568 | 554,023 | ACSR-240 | 544 | 16,88
31 36,0555 30+j14,53 | 87,4773 | 174,9546 | 2xACSR-95 | 595 | 8,19
2.4 44,7214 30+j14,53 | 87,4773 | 1749546 | 2xACSR-95 | 7,38 | 10,16

2.75.1.  Ché dé phu tdi cuc dai

- Xet duong day N-5:
25.10,44+12,11.13,88
110

- Xét duong day N-2:
106,69.2,38+52,38.7,66
1107

- Xét duong day N-6:

AU % = 100 = 3,545%

AU 2% = 100 =5,415%

55



Nguyén Ngoc Han - KTP1 - K60 Chirong 2: Lira chon phiong dn hop ly vé kinh té - ky thugt

53,31.7,11+25,11.22,05
110°
- Xét duong day 6-3:
23,31.6,13+10,58.15,05
110?
- Xét duong day 2-3:
41,69.5,44 +20,9.16,88
110°
- Xét duong day 3-1:
30.5,95+14,53.8,19
110°
- Xét duong day 2-4:
30.7,38+14,53.10,16
1107

AU 606 = 100 =7,708%

AUS% = 100 = 2,498%

AU % = .100=4,79%

AU % = .100 = 2,459%

.100 =3,05%

AUZ %=

AUN 240 = AUN 206+ AUZ % = 5,415% + 3,05% = 8, 42%
AU % =AU 2%+ AU 2%+ AU S % =5,415% + 4, 79% + 2,459% = 12,664%
AU 2% = AU, %+ AU "% + AU % = 7,708% + 2, 498% + 2, 459% =12, 665%

275.2.  Chédjswcé

- Xét duong day N-5: do duong day N-5 la duwong day 16 don hinh tia nén co:
AUN™® = AU =3,545%
Xét cac duong day hinh tia, vai duong day mach kép thi khi xay ra sy ¢ nging lam
viéc 1 mach duong day thi: AU_% =2AU,,%
- Xét duong day 3-1 va duong day 2-4:
AUZ1% = 2. AU % = 4,918%
AUZ*% =2AUZ*% = 6,1%
- Xét duong day N-2:
Sy ¢b nghiém trong nhat cé thé xay ra 1a khi 1 mach duong day N-2 ngung lam
viéc. Khi d6 phan bd cbng suét trén N-2 Ia:
§ S, (41,23+36,06 +53,85) + S, (36,06 +53,85) + S,.53,85
N2 36,06 + 41,23+ 36,06 + 53,85
S, = 95,5987 + j46,3006 MVA
§ S,.36,06+S, (41,23+36,06) + S, (36,06 + 41, 23+ 36,06)
N-o 36,06 + 41,23+ 36,06 + 53,85
S,_s = 64,4013+ j31,191IMVA
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S, ,=S,,-S, =30,5987 + j14,8196MVA

Ses =Sy — S, = 34,4013+ j16,6613MVA

95,5987.2,38+46,3006.7, 66
110°

AUN?% =2, 100 =9,623%

AUN*406=9,623%+ AU/ *% =9,623% +3,05% =12,673%

30,5987.5, 44 +14,8196.16,88
1102
AU N0 = 9,623% +3,433% + 2,459% =15,515%

64,4013.7,11+31,191.22,05 100+ 34,4013.6,13+16,6613.15,05
110? ' 110?
AUN31 =9 468% + 3,815% + 2,459% =15, 742%

AUN?3106 =9, 623% + 100+ AU %

AUNE3 o 100+ AU %

- Xét duong day N-6:

Sy ¢ nghiém trong nhat co thé xay ra 1a khi duong day 2-3 nging 1am viée. Khi d6
phan bé cong suat trong mang dién 1a:

Sy, =S,+S, =65+ j31,48MVA

S, ,=S, =30+ j14,53MVA

Sy =S +S,+S, =95+ j46,0IMVA

S,,=S,+S, =65+ j31,48MVA

S,, =S, =30+ j14,53MVA

05.7,11+46,01.22,05
110°

AU 0% = .100 =13,967%

65.2,38+31,48.7,66
110?

65.6,13+31,48.15,05
110?

AUN31 =13 967% +7,208% + 2,459% = 23,634%

AU 0% = 100+ AU % = 3,271%+3,05% = 6,321%

AU =13,967% + 100+ AU %

- Xét duong day 6-3:
Sy ¢b nghiém trong nhat co thé xay ra 1a khi duong day 2-3 nging 1am viée. Khi d6
phan bd cong suat trong mang dién 1a:

57



Nguyén Ngoc Han - KTP1 - K60 Chirong 2: Lira chon phiong dn hop ly vé kinh té - ky thugt

Sy =S, +S,+S, =95+ j46,0IMVA
Se,=S,+S, =65+ j31,48MVA
S,, =S, =30+ j14,53MVA
65.6,13+31,48.15,05
1107

- Xét duong day 2-3:

Su ¢b nghiém trong nhat c6 thé xay ra 1a khi duong day N-6 nging lam viéc. Khi d6
phan bé cong suat trong mang dién 1a:

Sy, =S,+S,+S,+S,+S, =160+ j77,49MVA

S, ,=S,+S,+S, =95+ j46,0IMVA

S, =S, =30+ j14,53MVA

S, ,=S, =30+ j14,53MVA

S,, =S, =30+ j14,53MVA

AUS% = 100 =7,208%

AUZ% = 95.5, 44-;3(()3;01.16,88 100 =10, 69%

160.2,38+77,49.7,66
110°

AU 7% =8,053% +10,69% + AU % = 8,053% +10, 69% + 2, 459% = 21, 202%

30.6,13+14,53.15,05
110?

AUN4 = 100+ AUZ % =8,053% + 3,05% =11,103%

AU Y236 =8 053% +10,69% + 1100 =8,053% +10. 69% + 3. 327%

AU =22, 07%

Bang 2.37 Ton thdt dién ap ciia phwong dn 5

Bu’(‘)'ng dé-y AU bt (%) AU sc (%) AU max.bt (%) AU max.sc (%)

N-5 3,545 3,545 3,545 3,545
N-2 5,415 9,623

N-6 7,708 13,967

6-3 2,498 7,208

12,6651 23,634

2-3 4,790 10,69

3-1 2,459 4,918

2-4 3,050 6,100
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1) Tén that dién &p 16n nhat trong ché do binh thuong 1a theo doan N-6-3-1.
@ Tén that dién &p 16n nhit trong ché do su 6 1a theo doan N-6-3-1 khi xay ra sy ¢b
ngung lam viéc caa duong day 2-3.

e Tong két phwong an 5:

- Trong ché d6 1am viéc binh thudng tén that dién ap 16n nhat 1a 12,665%. Gia tri
nay duoc tinh theo hudng N-6-3-1.

- Trong ché do sy cb tén that dién 4p 16n nhét 1a 23,634%. Gia tri nay duoc tinh
theo huéng N-6-3-1 khi xay ra su cd duong day 2-3 ngirng lam viéc.

Véi gia tri ton that dién ap tinh duogc nhu trén ta c6 thé thdy phuong an 5 khdng
thoa man yéu cau ky thuat cho trudc.

Bang 2.38 Chi tiéu ky thuat cua cac phwong dan

Ton that dién ap Phuong 4n
I&n nhat 1 2 3 4 5
AU oy %0 7,021 8,390 9,14 9,258 12,665
AU, oy 5 %0 11,582 14,322 21,506 19,306 23,634

Tiéu chuan dién &p cua cia mang dién c6 dién ap 110KV tro 18n khi thiét ké nhu
sau:
- Ché d6 lam viéc binh thuong, ton that dién ap Ion nhat cia mang dién khong
I6m hon 15%.
- Ché d6 sau su c6 mot phan tir va chua thuc hién cac cong viéc diéu khién, ton
that dién ap 16n nhat cuia mang dién khong 16m hon 20%.

Vi vay chon 3 phuong 4n: 1,2,4 dé tién hanh so sanh kinh té.
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CHUONG 3: SO SANH CAC PHUONG AN

Theo két qua tinh todn cta phan 2 ta di chon 3 phuong 4n dé tién hanh so sanh kinh
té vé chi tiéu kinh té 1a cac phuong an 1,2,4. Vi cac phuong an so sanh ctia mang dién c6
cuing cép dién ap dinh mirc, do d6 dé don gian, khdng can tinh vén dau tu vao cac tram
bién ap.

Chi tiéu kinh té dugc sir dung dé so sanh cac phuong an 1a cac chi phi tinh toan
hang nam, dugc xac dinh theo cong thuc:
N
1
CPde =V, +Z(ahbvo +CAA)
t=1

(1+7)

t

3.1. PHUONG AN 1
Dua vao bang 2.3, bang 2.4 va cac thong sé k¥ thuat ciia phuong an 1 d tinh toan &
phan 2 ta tinh duoc chi phi vong doi cua timg dudng day.

Bang 3.1 Chi phi vong doi cua phuwong an 1

Buong | . . L Day dén | e CPRuo CPq
day S| (km) st dung (A) (triéu ddng/km) | (triéu ddng/km)
N-2 2 36,0555 2XACSR-95 102,0569 4469,770 161159,807
N-4 2 70 2XACSR-95 87,47731 4214,265 294998,552
N-3 2 44,7214 | 2xACSR-185 | 189,5342 6017,93 269130,24
3-1 2 36,0555 2XACSR-95 87,47731 4214,265 151947,433
N-6 2 53,8517 2XACSR-95 87,47731 4214,265 226945,336
N-5 1 31,6228 ACSR-95 145,7955 3174,406 100383,6
Téng 1204564,968
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3.2. PHUONG AN 2

Bang 3.2 Chi phi vong doi cua phuong dan 2

Du’bﬂg S z I n L Dé.y dan I max c:F)\/dO CPVd

A 016 ) L o
day (km) sur dung (A) (triéu ddng/km) | (triéu ddng/km)
N-2 2 36,05551 | 2xACSR-185 | 189,5342 6017,93 216979,463
2-4 2 44,72136 | 2xACSR-95 87,47731 4214,265 188467,832
N-3 2 4472136 | 2xACSR-240 | 277,0115 8249,556 368931,677
3-1 2 36,05551 | 2xACSR-95 | 87,47731 4214,265 151947,433
3-6 2 36,05551 | 2xACSR-95 | 87,47731 4214,265 151947,433
N-5 1 31,62278 ACSR-95 145,7955 3174,406 100383,6

Téng 1178657,44
3.3. PHUONG AN 4
Bang 3.3 Chi phi vong doi Cua phwong dn 4
Puong Sé 15 L Day dan | e CPao CPRy

R o010 ) ] \ ) \
day (km) str dung (A) (triéu dong/km) | (triéu dong/km)
N-2 2 36,05551 | 2xACSR-95 | 102,0569 4469,770 161159,807
N-3 2 4472136 | 2xACSR-240 | 277,0115 8249,556 368931,677
3-1 2 36,05551 | ACSR-185 174,9546 3420,756 123337,076
3-4 2 36,05551 | ACSR-185 174,9546 3420,756 123337,076
4-1 2 40 ACSR-70 0 2150,831 86033,225
N-6 1 53,85165 | 2xACSR-95 | 87,47731 4214,265 226945,336
N-5 31,62278 | ACSR-95 145,7955 3174,406 100383,6

Téng 1190127,8
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3.4. TONG KET CAC PHUONG AN

Bang 3.4 Chi tiéu kinh té - ky thudt ciia cdc phwong dn so sanh

Ton that dién ap Phuong an
lén nhét 1 2 4
AU,y %0 7,021 8,390 9,258
AU_ % 11,582 14,322 19,306
CR,, triéu dong 1204564,968 1178657,44 1190127,8

Tir két qua tinh toan trong bang 3.4, ta thiy phuong an 2 c6 chi phi vong doi lén

nhé nhat. Vi vay ta chon phuong an 2 1a phuong an thiét ké.
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CHUONG 4: CHON MAY BIEN AP VA SO PO NOI DAY

4.1. CHON MAY BIEN AP

- Dbi vai phu tai loai 111, trong tram dat 1 may bién ap, cong suat caa may bién &p

duoc xac dinh bang phu tai cuc dai caa tram:
Suiea 2 Spt.max

- Dbi véi phu tai loai I, dé dam bao d6 tin cay cung cap dién, tram bién 4p can dat
2 may bién &p. Khi chon may bién &p can xét dén kha ning qua tai cua may bién
&p con lai ¢ ché do sau su c6. Xuat phét tir diéu kién qué tai cho phép bang 40%
trong thoi gian phu tai cuc dai.

Cong suat cua may bién ap trong tram c6 may bién ap:

S pt.max

Spyea =
MBA k(n—l)

Trong do6:

Sptmax: CONQ suat biéu kién cua phu tai & ché do phu tai cuc dai.
k: Hé sb qua tai ciia may bién ap trong ché do su ¢ (k=1,4).

n: S& may bién 4p trong tram

- Tinh to&n cong suat cia may bién ap trong tram bién ap 5:
Do phu tai 5 12 phy tai loai 111 nén cong suat cta tram bién ap 5 Ia:

25

Shon > Spama = 5 = 27, TBMVA

pt5.max

Vi véy ta chon may bién p c6 S, =32MVA, U, =115kV , U, =11kV

- Tinh toan cong suat ciia may bién ap trong tram bién ap 1:
Do phu tai 1 la phu tai loai I nén ta dit 2 may bién ap c6 ciing cong suat trong tram
bién ap 1 la:
g 5 Smm__30/09
1,4.(2-1) 14
Vi vay ta chon may bién ap ¢ S, =25MVA, U, =115kV, U, , =23,5kV

=23,81IMVA
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Tinh toan tuong tu ddi véi cac tram bién &p con lai ta c6 bang sau:

Bang 4.1 Thong sé cua may bién &p ¢ cac tram bién ap ha ap

Phu Spt-max SMBA Sdm.MBA Uc.dm UH.dm UN APN APO IO RB XB AQO
tai | MVA | MVA | MVA | kV KV | % | kKW [kW | % | Q | Q | kVar
1 | 3333 | 2381 25 115 | 235 [105| 120 | 29 | 0,8 | 2,54 | 559 | 200
2 | 3889 | 27,78 32 115 | 235 [105 | 145 | 35 | 0,75 | 1,87 | 43,5 | 240
3 | 3889 | 27,78 32 115 | 235 [105| 145 | 35 | 0,75 | 1,87 | 43,5| 240
4 | 3333 | 2381 25 115 | 235 [105| 120 | 29 | 0,8 | 254 | 55,9 | 200
5 | 27,78 | 27,78 32 115 | 11 [105| 145 | 35 | 0,75 | 1,87 | 435| 240
6 | 3333 | 2381 25 115 | 11 [105| 120 | 29 | 0,8 | 2,54 | 559 | 200

4.1. SOPO NOI DAY CHI TIET
4.1.1. Thanh gép nha may

Do cac hau hét cac phu tai loai 1a phu tai loai I. Nén dé dam bao d6 tin cay cung cap

dién, ta c6 thé dung cac so dd sau: so do hai thanh gop, so d6 2 thanh gop c6 thanh gop
vong, so do 3/2. Ta str dung so d6 hai thanh g6p, van hanh song song hai thanh gép, khi
c6 su ¢6 mot thanh gop, van con 1 thanh gdp con lai cap dién cho cac phu tai, dac biét 1a
cac phu tai ¢6 yéu cau veé tinh lién tuc cung cap dién cao nhu cac phy tai loai I.

Trong ché do van hanh binh thuong: MCn va dao céach ly lién quan dén MC, déu

dong, cong suat duoc chia déu cho cac phu tai, van hanh kinh té

Uu diém:

So d6 c6 IMC/1 mach nén c6 thé tiét kiém chi phi.

Céu trac don gian, van hanh khéng qué phuc tap.

C6 thé stra chira tirng thanh gép ma khong bi mat dién.

Cong suit ngudn phan bb déu cho cac phu tai, van hanh kinh té hon.

Nhuge diém:

Khi c6 ngan mach hoic sy ¢6 ngan mach hoic sy ¢ trén thanh gép thi nhitng
phu tai ndi véi thanh gbp d6 van bi mat dién tam thoi.

Dung nhiéu dao céch ly.

Khi sira chira may cat ciaa 1 mach nao d6, mach d6 van bi mat dién tam thoi cho
dén khi sira chita xong va dua trd lai van hanh binh thuong.
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SO O HAI THANH GOP

r|:IJj

1 R
:

Hinh 4.1 So d@6 hai thanh gop

S

4.1.2. So dd tram bién ap ha ap

Céc so dd hé thbng mot thanh gop va so dd hé théng hai thanh gop c6 do tin cay cao
va kha thuan tién trong van hanh sira chita. Tuy nhién nhugc diém 14 gia thanh kha cao
nén dugc ding trong cac thiét bi phan phdi cd nhiéu mach, dién ap cao, céng suat 16n va
quan trong. Trong khi c&c tram bién &p ha ap c6 it mach, ngudi ta hay dung so do cau la
cac so d6 don gian, gia thanh vira phai va c6 d6 tin ciy cung cip dién gan nhu cac so dd
mot thanh gop.

Céc so dd cau duoc gisi thiéu trén hinh 4.2 va 4.3 ¢on goi 1a so d6 cau don. Cac so
d6 nay duoc dung khi ¢6 4 mach, nhung chi ding ba may cit. So db hinh 4.2 chi dit may
cit vé phia duong day, phia may bién &p chi dit dao cach ly, duoc goi 1a so dd cau trong.
So d6 hinh 4.3 chi dat may cat vé phia may bién ap, phia duong day chi dat dao céch ly,
duoc goi 1a so do cau ngoai.
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e So d6 cau trong:

- Khi ngan mach trén dudng day, chi co duong day d6 mat dién, cac may bién é&p
lam viéc binh thuong

- Khi stra chira hay su ¢b 1 may bién &p, mot duong day tam thoi mat dién. Sau
d6, dung dao cach ly may bién 4p dé tach roi MBA, sau d6 khoi phuc sy 1am
viéc binh thuong ciaa duong day.

- So dbd cau trong thich hop cho tram bién ap it phai dong cit may bién ap va
chiéu dai dudng day 16n.

e So d6 cau ngoai:

- Khi stra chita hay su ¢6 MBA, dudng day van 1am viéc binh thuong.

- Khi stra chita hay sy ¢6 1 duong day, 1 MBA tam thoi mat dién, sau d6 c6 thé
dung dao cach ly duong day dé tach roi duong day dé tach roi duong day su ¢b
va khoi phuc su lam viéc binh thuong cia MBA.

- So d6 cau ngoai thich hop cho tram bién &p phai thuong xuyén dong cat may
bién ap va chiéu dai duong day ngan.

SO DO CAU TRONG

Hinh 4.2 So d@o cau trong
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SO DO CAU NGOAI

. o .
e .
2, A\
= Ray]
2 e
\ \

Hinh 4.3 So dé cdu ngoai
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4.1.3. So dd noi dién toan hé thong

2xACSR-240 2xACSR-185
ACSR-95 44,721km 36,056km
31.623km

2xACSR-95 2xACSR-95 2xACSR-95
36,056km 36,056km 44,721km

115£0%1.78%23 5k
25000KVA
Yol¥z-12

1154001, 78%11kV

X .‘iﬁ

S5=25+ 12,11 $=30 + 14,53 S;=35+16,95 85 =30+14,53 S, =35+)16,95 8,=30+)14,53
MVA MVA MVA MVA MVA

\ MVA

POAN I
THIET KE MANG LUO1 DIEN

|

SO'DO NOI DIEN TOAN HE THONG

Wena | mamuing v |

TRUGNG BAI HOC BAGH KHOA HA NOI
VIEN DIEN - BO MON HE THONG BIEN  ["wcir i | rnzanne

DO.TBAIOKY - CH -01

Hinh 4.4 So d@6 néi dién toan hé théng
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CHUONG 5: TINH TOAN CAC CHE PQ VAN HANH CUA
MANG PIEN

5.1. MO HINH CAN BANG CONG SUAT NUT, PHUONG PHAP
NEWTON — RAPHSON

5.1.1. M0 hinh can bing cong suit nat

Yai
Ui = Uiejei
nuti
—_—
S=P+jQ — |
~> Ya

Xv“i —‘ JBI/Z — =JB|k/2 o ‘/
nat k

D&t - mat dién thé = 0

Hinh 5.1 M6 hinh cdng suat nGt

Xét nGt i cua ludi dién trén hinh 5.1 (NGt can bang c6 s6 0):

- NGt i ndi véi cac nat j, k khac bang cac duong day co thdng sé: tong dan
Y, =Y, 8", By /2 dién din phin khang cta duong day do dién dung sinh ra, dit &
ndt i, néu tinh gan ding c6 thé thay bang Q. /2=-U2 B, /2 (& day phai thém ky hiéu
C dé phan biét B, la phan ao cua Y, ).

/ 1 1 . _
Yo =5—= - = Gy + JByic :Ydikej(pclik
Zdik I:\’dik + deik
o Ra
idk Rdzlk N Xdzlk
Xi
BMK:'_E;__Qij—
dik T Naik

B.
. =arctan| =4k
Diix (Gdik ]
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- Tai n(t i con c6 thé co thiét bi ndi xudng dat khac nhu: khang dién, tu dién,... dic

trung bdi Y,
- COng suit ngoai bom vao nit i 1a:
Si =B +jQ
Trong do:
P=Fi-F
Qi = QGi _QLi

Pai, Qai la cdng suat ngudn phat ¢ nat i.

Pvi, Qui la cbng suat phu tai ¢ nat i.

Néu cdng suat ngudn 16n hon cong suat phu tai & nat 1 thi nat i s& 1a nat ngon,
nguoc lai nat i s€ la nut tai.

Cong suat S 1a cong suat nut.

- Dién ap day trén nit la U, =U,e™*

- Dong dién ndt 1a J., giita dong dién nat, cong suat nat va dién ap ndt co quan hé
sau:

VTR
- Dong dién di tir nat i dén nit k (khoogn tinh dén dong dién dung) 1a:
I, =Y, (U -U)/\3

Cong suat di tiri dén k 1

S, =v3U T, =UY, (U, -U,)=Ue" Y el (Ue ™ -Ue )

Sk =UZ Y8 —(U,U, Y84 ) ) = B+ jQ,

P = Re(sik ) =U i COS((/’idk)_UiUdeik COS(Qi -0, _(Pdik)

P = Im(Sik ) =U Yy sin ((pidk)_UiUdeik sin (‘9| -0, _(Pdik)

Theo phuong trinh trén, céng suat tic dung va cong suat phan khang s& duong néu
O chicu di tr i sang k, va @m néu nguoc lai.

bat 6, =6, -6, ta duogc:

P = Re(sik ) =U COS(CDidk)_UiUdeik Cos(eik _(/’dik)

P =M (S ) =UYy in (@i ) ~UU, Yy 5in (6, — 0 )

Phuong trinh can bang cong suat nat cho nat i 1a:

Si= D S, —ju? > By /2+U2Y

keC; k=i keC; k=i
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Véi hé toa do cuc:

N
R= ZUiUkYik cos(6y — @) +U/ Re (Yi")
k=1
N
Zu U, Y, sin(@, @) -U2>. ;k +U? Im(Y/")
k=0
Vi hé toa do Decartz:

i Z(U U\ Gy Cos(elk)"'UiUkBik Sin(@ik))+ui2 Re(Yi")

N
Q= Z( -UU,B, cos(8,)+UU,G,sin(6,)-U; %}uf Im(Y;")
Trong d6 tong lay theo k = 0 dén N, ké ca k = i.
1 x X - Ss oy
==Yy = 5 tong dan tuwong ho gitra nat i va j.
ik
Y, ="y, , tong dan riéng cua nat i, tong tong dan cua cac dudng day co lién hé véi
nat i.
Ta thay c4c thong sé trén chinh 1a thanh phan caa ma tran tong dan nat Y.
Dung dan duong day c6 thé tinh vao ma tran tong dan, tinh vao thanh phan tong dan
riéng cua nut:
Bu = _Z Bik +Z%
B., /2 lam giam gia tri tuyét d6i cia B, .
Khi do:
N
P =2 UU,Y, cos(f, —¢,) +U Re(Yi")
k=1

Q= UU,Y, sin(d, —g,)+U7 Im(Y,)

k=1

71



Nguyén Ngoc Han - KTP1 - K60 Chuong 5: Tinh toan cac ché dé van hanh cua Mang dién

5.1.2. Phwong phap Newton — Raphson
5121 Thugdt toan chung
Ta can tim nghiém cua bai toan:
W (x)=0
Trong d6 W (x) la ham kha vi theo bién x.

I
o

Xét ham w (x) trén hinh 5.2. Nghiém caa ham nay la X" ang véi W (x")

Hinh 5.2 Ham W(x)

Nghiém ctia W (x) dugc xac dinh gan diing nhu sau: Xuét phét tir nghiém ban dau
X" bt ky, ta tinh dugc W (x°), ta thdy W(x°) <> 0.
Tai diém [W (x°),x° | ta ke tiép tuyén T*(x) véi W (x):
Tl(x):W(x°)+W '(xo)(x—xo):W(x°)+W '(XO)AX
Trong do:
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dx

Giai phuong trinh TY(x) = 0 ta duoc AX' = X" —x’:
W(X°)Axt =W (x°)
hay:

Sau khi c6 AX' ta tinh duoc X' =x"+Ax', sau d6 tinh W (x').
Tanhan thay x* gan X" hon x° va W(xl) gan 0 hon.
Tai [W(x'),x'| ta lai ke tiép tuyén T2(x) voi W (x), gidi T2(x)=0 ta s& duoc

nghiém x* gan X~ hon nita.

Tong quat:
W(X) A =W (X
hay:
W ( x*
AXk+l — W I((Xk))

Trén 1a thuat toan Newton — Raphson dé gai phuong trinh W (x)=0.
Néu giai hé phuong trinh:
W (X)=0
X 12 ma tran ot (x,%,,...,x, ), W(X) 1a ma tran cot [ W, (X),W, (X),...W, (x)].
Ta c0 thuat toan Newton — Raphson (N-R) dang ma tran nhu sau:
JkAxk+l :_W(xk+l)
AX k+1 — _I:J k:|71W (X k+1)

Jla matran cac dao ham riéng cia W (x) theo cac bién, goi 1a ma tran Jacobi:

oW, oW, oW, |

% o "

oW, oW,  aw,

J=| ox, X, O
oW, oW, oW,
X X, OX, |
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Theo céc thuat toan nay, néu biét ma tran Jacobi va W (x) cua vong lap K ta tinh
dugc AX cua vong lap k + 1. Néu giai hé phuong trinh J*AX** =—W(Xk+1) ta c6 thé ap
dung cac phuong phap giai cac phuong trinh tuyén tinh, vi du 4p dung phwong phap
Gauss. Phép giai s& dirng khi W (x) =0 Vi sai s6 nao do.

5.1.2.2.  Thugt toan N-R ap dung cho hé théng di¢n
Ta c6 ham can bang cong suat nat i:

Pi :Uiiuk (Gik COS(eik)"' Bik sin (H.k ))
k=1

Q :Uiguk (Gik Sin(gik)_ By COS(Hik))

Y nghia cta cac phuong trinh nay la: céng suat bom vao hoac lay ra tir lu6i dién
qua nat i phai biang céng suat tai tir nat i theo cac duong day cua ludi dién ndi vai nit i.

Chuyén Pj, Qi sang vé phai ta nhan duoc ham can bang cong suat tac dung va can
bang cong suat phan khang & ndt i:

N
W, =—P +U;>"U, (G, cos (8, )+ B, sin(6,))
k=1

WQi =-Q +Uiiuk (Gik sin (‘9ik)_ By COS(6’ik ))

Céc an s6 X ¢ day la: 6,6,,U,,U,.
Trong ché do xac 1ap cac ham can bang cong sut phai bang 0:
W, =0
Wy =0
Viét ham can bang cong suat cho tat ca cac nat doc lap, ta dugc hé phuong trinh can
bang cong suat cho hé thdng dién:
W =0
Biét cac thong s6 phu tai cac nut, dién ap & nat can bang, giai hé W =0 theo thuat
toan N-R ta tim dugc 6,U; cho ché do xac lap.
Str dung khai trién Taylor ta duoc:

(r) (r) (r)
P=P"+ ki AOY + ..+ R AQ" + R AU 4.+ i
06, 00 ou_ ou
0

R
(r) (r) (r) r)
Q=Q"+ Q NG 4.+ QT Agn | 22| AU 4| AU
00, 00 oU U,

n m+1
, 0

Au(f)

n

n m

(r)
(

n m+1

Cac budc 1ap s& tiép tuc cho dén khi sai sb tién vé 0:
API — PiSCh _ PI(I’) -0
AQi — Qisch _ Qi(l’) SN 0
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Viét dudi dang ma tran nhu sau:

A - BRI PO
{@ P,

AP 0, | L0V, | AQ"

(r) = KR KR R (r)

AQm+1 =(r) r 7(r) AU m+1

a0 | L a0, | o, | | N

Ma tran Jacobi phu thudc vao cau tric cua luéi dién:

- MJdi nGt PQ tao ra 2 hang ma tran Jacobi twong ung véi AP va AQ.

- MJai nGt PV tao ra 1 hang ma tran Jacobi tuong ung véi AP .

Hay 14 ma tran Jacobi 1a ma tran vudng c6 sb hang va sé cot 1a: 2xNpg + Npv.

Viét lai hé phuong trinh nhu sau:

{Aww} {Hu> Nuq AO"
r - r r (r+1)
AQV | | 30 o |[AU /6“

O day ta thay U"” bing AU A(r) dé tang hiéu qua tinh toan.

Trong do:
Véivik:
R .
H, =—-=U\U,_(G,sing, - B, cosb,)
89
oP .
N, =U, —~=UU_ (G, cosg, +B,sind,)
ou,

i = 22 =-U U, (G, cosb, +B,sinb,)

L, =U, Q =UU, (G, sing, —B, cosé,)

ouU,
Vai i=k:
oP
=21 __0-BU?
1] 60 QI 1} 1
N, =U, E—P‘FGUZ
' ou,
J, = 6Q =P - GU2
06,
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Nguyén Ngoc Han - KTP1 - K60 Chuwong 5: Tinh toan cac ché dé van hanh cua Mang dién

5.2. TINH TOAN CHE PQ XAC LAP CUA MANG PIEN THIET KE
Ta sir dung phan mém POWERWORLD dé tinh toan ché do xac 1ap caa ludi dién.

5.2.1. Ché dé phu tai cuc dai

O ché d6 phu tai cuc dai: phu tai hoat dong vai cong suat S_, duong day 2 mach,

max 2

tram bién ap c6 2 may bién 4p hoat dong, dién ap van hanh cia ngudn bang 110% dién &p

dinh muec.

Trong ché d6 phu tai cuc dai thong so caa ludi dién nhu sau:

Bang 5.1 Théng sé nat trong ché dé phu tdi cue dai

Nt Kiéu g Q J d
(MW) (Mvar) (kV) (Deg)
N Slack bus - - 121 0
BUS 3 PQ 0 0 - -
LOAD 3 PQ 35 16,95 - -
BUS 1 PQ 0 0 - -
LOAD 1 PQ 30 14,53 - -
BUS 6 PQ 0 0 - -
LOAD 6 PQ 30 14,53 - -
BUS 2 PQ 0 0 - -
LOAD 2 PQ 35 16,95 - -
BUS 4 PQ 0 0 - -
LOAD 4 PQ 30 14,53 - -
BUS 5 PQ 0 0 - -
LOAD 5 PQ 25 12,11 - -
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Nguyén Ngoc Han - KTP1 - K60

Chuong 5: Tinh toan cac ché dé van hanh cua Mang dién

Bang 5.2 Thong sé nhanh trong ché dé phu tdi cuc dai

Nhanh S616 | Sb R X _G _ _B _

PD | MBA Q) Q) (105.Q1) | (10°.Q1)
N - BUS 3 2 - 2,95 9,50 0 209,08
BUS 3— LOAD 3 - 2 0,935 21,75 5,294 36,294
BUS3-BUS 1 2 - 5,95 8,19 0 155,56
BUS1-LOAD 1 - 2 1,27 27,95 4,386 30,246
BUS 3—-BUS 6 2 - 5,95 8,19 0 155,56
BUS 6 — LOAD 6 - 2 1,27 27,95 4,386 30,246
N - BUS 2 2 - 3,06 7,81 0 166,05
BUS 2 - LOAD 2 - 2 0,935 21,75 5,294 36,294
BUS 2-BUS 4 2 - 7,38 10,16 0 192,95
BUS 4— LOAD 4 - 2 1,27 27,95 4,386 30,246
N-BUS5 1 - 10,44 13,88 0 81,85
BUS5- LOAD 5 - 1 1,87 43,5 2,647 18,147
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Nguyén Ngoc Han - KTP1 - K60

Churong 5: Tinh todn cdc ché d@ van hanh ciia mang dién

192.39 MW
105.01 Mvar
N
121.00 kv
0.00 Deg
25.79 MW 33.64 MW 49.66 MW
14.24 Mvar 17.42 Mvar 27.97 Mvar
A A A A A
42% 35% 35% 45% 5%
0.63MW == 0.6LMW == ‘e = =2
0.84 Mvar 0.38 Mvar BUS 2 1.33 MW BUS 3
117.02 kv 4.27 Mvar 114.25 kv
BUS 5 -1.68 Deg -3.21 Deg
117.09 kv
0.82 Deg
15.41 MW 17.59 MW
25.14 MW 7.53 Mvan 9.52 Mvar 17.60 MW 15.36 MW 15.36 MW
14.56 My ule W 4 9,58 Myar 7.73 Mvar 7.73 Mvar
5 ks A & b &
5%  (25% O G O G 26% (26% 26% (26%
s/ s 0.06 MW el N, 28 MW w2/ N0 28 MW
0.12 MW 0.33 MW B 0.05 MW 134 Mvar B W 038Mvar B 038 Mvar
2.69 Mvar 0.45 Mva 1.28 Mvar
LOAD 5 BUS 4 LOAD 2 LOAD 3 BUS 1 BUS 6
10.15 kv 113.67 kv 32.67 kv 22.09 kv 111.46 kv 111.46 kv
"5.50 Deg “2.51 Deg ~4.50 Deg *6.60 Deg -3.90 Deg -3.90 Deg
15.08 MW
836 MvarT T " 15.09 MW " 15.00 Mw
TR Wi Al 8.40 Mvar il §.40 Mvar
69%  69% 69% 69% 69% 69%
L L) L LS LY LS
25.00 MW 35.00 MW 35.00 MW 0.06 MW 0.06 MW
0.06 MW 1.35 Mvar 1.35 Mvar
12.11 Mvar 1.29 Mvar 16.95 Mvar 16.95 Mvar
LOAD 4 LOAD 1 LOAD 6
21.88 kv 21.42 kv 9.74 KV
*6.29 Deg 784 Deg 7.84 Deg
30.00 MW 30.00 MW 30.00 MW
14,53 Mvar 14.53 Mvar 14.53 Mvar

Hinh 5.3 M6 phdng ché dg xac ldp cua lwdi dién bang phan mém POWERWORLD trong ché dé phu tdi cuc dai
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Nguyén Ngoc Han - KTP1 - K60

Chuong 5: Tinh toan cac ché dé van hanh cua Mang dién

Bang 5.3 Dong cdng sudt trén cac nhanh ¢ ché dé phu tdi cuc dai

, S616 | S6 S
Nhanh PD | MBA (MVA)
N BUS 3 2 : 99,32+i55,94
BUS3_LOAD3 | - 2 35,2+j19,16
BUS3_BUS 1 2 : 30,72+{15,58
BUS1 LOADL | - 2 30,18+]16,8
BUS3_ BUS6 2 : 30,72+j15,58
BUS6_LOAD6 | - 2 30,18+]16,8
N BUS 2 2 : 67,28+/34,84
BUS2 LOAD2 | - 2 35,18+/19,04
BUS2 BUS4 | 2 : 30,82+{15,06
BUS4 LOAD4 | - 2 30,16+{16,72
N_BUS5 1 : 25,79+]14,24
BUS5_ LOADS5 | - 1 25,14+14,56

Bang 5.4 Ton thdt cong sudt trén cac nhanh trong ché dg phu tdi cuc dai

Nhanh S6 16 Sb AP AQ
PD | MBA (MW) (MVar)

N -BUS 3 2 - 2,66 8,54
BUS 3 - LOAD 3 - 2 0,12 2,68
BUS3-BUS1 2 - 0,56 0,76
BUS1-LOAD 1 - 2 0,12 2,70
BUS 3-BUS6 2 - 0,56 0,76
BUS 6 - LOAD 6 - 2 0,12 2,70
N - BUS 2 2 - 1,22 0,76
BUS 2 - LOAD 2 - 2 0,1 2,56
BUS 2-BUS 4 2 - 0,66 0,66
BUS 4 — LOAD 4 - 2 0,12 2,58
N -BUS5 1 - 0,63 0,84
BUS5-LOAD5 - 1 0,12 2,69
AP,/ AQ 6,99 28,23
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Nguyén Ngoc Han - KTP1 - K60 Chuong 5: Tinh toan cac ché dé van hanh cua Mang dién

Bang 5.5 Dién ap trén ting nit trong ché dg phu tdi cuc dai

. bién ap )
Nt (kv) (Deg)

N 121 0
BUS 3 114,25 -3,21
LOAD 3 22,09 -6,60
BUS 1 111,46 -3,90
LOAD 1 21,42 -7,84
BUS 6 111,46 -3,90
LOAD 6 9,74 -7,84
BUS 2 117,02 -1,68
LOAD 2 22,67 -4,90
BUS 4 113,67 2,51
LOAD 4 21,88 -6,29
BUS5 117,09 -0,82
LOAD 5 10,15 -5,50

- Cong suat cia ngudn phat trong ché do phu tai cuc dai:
S, =192,39 + j105,0IMVA
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Nguyén Ngoc Han - KTP1 - K60 Chuong 5: Tinh toan cac ché dé van hanh cua Mang dién

5.2.2. Ché @o phu tai cuc tiéu

O ché do phu tai cuc tiéu: phu tai c6 S_ =50%S, _, , duong day 1 kép, tram bién &p

c6 thé van hanh 1 may bién ap, dién &p ciia ngudn dién bang 105% dién ap dinh muc.
Théng sé cac phu tai & ché d6 phu tai cuc tiéu duoc cho trong bang 5.6:

Bang 5.6 Thong sé phu tdi ¢ ché dé phu tdi cuc tiéu

Phu tai

S.min
(MVA)

15+j7,265

17,5+)8,476

17,5+j8,476

15+j7,265

12,5+)6,054

OO bW N

15+j7,265

Trong ché do phu tai cuc tiéu thdng sé cua ludi dién nhu sau:

Bang 5.7 Thong sé nt trong ché dé phu tdi cuc tiéu

, .2 P Q U S

Nut Kieu (MW) (Mvar) (kV) (Deg)
N Slack bus - - 115,5 0
BUS 3 PQ 0 0 i i
LOAD 3 PQ 175 8,476 i i
BUS 1 PQ 0 0 i i
LOAD 1 PQ 15 7,265 i i
BUS 6 PQ 0 0 i i
LOAD 6 PQ 15 7,265 i i
BUS 2 PQ 0 0 i i
LOAD 2 PQ 175 8,476 i i
BUS 4 PQ 0 0 i i
LOAD 4 PQ 15 7,265 i i
BUS 5 PQ 0 0 i i
LOAD 5 PQ 12,5 6,054 i i
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Nguyén Ngoc Han - KTP1 - K60

Chuong 5: Tinh toan cac ché dé van hanh cua Mang dién

Bang 5.8 Thong sé nhanh trong ché dé phu tdi cuec tiéu

Nhanh S616 | Sb R X _G _ _B _

PD | MBA Q) Q) (105.Q1) | (10°.Q1)
N - BUS 3 2 - 2,95 9,50 0 209,08
BUS 3— LOAD 3 - 1 1,87 43,5 2,647 18,147
BUS3-BUS 1 2 - 5,95 8,19 0 155,56
BUS1-LOAD 1 - 1 2,54 55,9 2,193 15,123
BUS 3—-BUS 6 2 - 5,95 8,19 0 155,56
BUS 6 — LOAD 6 - 1 2,54 55,9 2,193 15,123
N - BUS 2 2 - 3,06 7,81 0 166,05
BUS 2 - LOAD 2 - 1 1,87 43,5 2,647 18,147
BUS 2-BUS 4 2 - 7,38 10,16 0 192,95
BUS 4— LOAD 4 - 1 2,54 55,9 2,193 15,123
N-BUS5 1 - 10,44 13,88 0 81,85
BUS5- LOAD 5 - 1 1,87 43,5 2,647 18,147
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Nguyén Ngoc Han - KTPI - K60

Chuwong 5: Tinh todn céac ché dé van hanh cia mang dién

94.56 MW
42.46 Mvar
N
115.50 kV
0.00 Deg
12.72 MW 16.58 MW 24.35 MW
5.64 Mvar 7.20 Mvar 11.21 Mvar
L A A A A
21% 18% 18% 22% 22%
0.16 MW 5= 0.15 MW 5= o= o o
0.21 Mvar -0.70 Mvar BUS 2 0.32 MW BUS 3
13.59 kv 1.05 Mvar 112.35 kv
BUS 5 ~0.92 Deg “1.73 Deg
113.6
-0.49 J_
17.59 MW,
12.56 MW 9.61 Mvar 17.59 MW 7.61 MW 7.61 MW
6.50 Mvar i i A 9,65 Mvar 3.35 Mvar 3.35 Mvar
ey > . 13% (1 13% (13%
0.06 MW e NEE0,07 MW =l NEE0,07 MW
0.03 MW 0.06 MW 1.39 Mvar 0.09 Mvar 0.09 Mvar
0.68 Mvar 1.36 Mvar
LOAD BUS 4 LOAD 2 LOAD 3 BUS 1 BUS 6
10.09 11.93 kv 21.95 kv 21.70 kv 110.98 kv 110.98 kv
"2.91 “1.37 Deg -4.35 Deg -5.24 Deg -2.10 Deg -2.10 Deg
15.09 MW 15.09 MW
sl 8.45 Mvar Ui 8.45 Mvar
69% 69%
LS LY
12.50 MW 17.50 MW 17.50 MW 0.06 MW 0.06 MW
1.36 Mvar 1.36 Mvar
6.05 Mvar 8.48 Mvar 8.48 Mvar
LOAD 4 LOAD 1 LOAD 6
21.52 kv 21.32 kv 9.69 kv
-5.28 Deg -6.08 Deg -6.08 Deg
15.00 MW 15.00 MW 15.00 MW
7.27 Mvar 7.27 Mvar 7.27 Mvar

Hinh 5.4 M6 phong ché dg xac ldp cua ledi dién bang phan mém POWERWORLD trong ché dg phu tdi cuc tiéu

83



Nguyén Ngoc Han - KTP1 - K60 Chuong 5: Tinh toan cac ché dé van hanh cua Mang dién

Bang 5.9 Dong cong sudt trén cac nhanh ¢ ché dé phu tai cuc tiéu

) S6 16 S6 S
Nhanh PD | MBA (MVA)
N - BUS 3 2 - 48,70+j22,42
BUS 3- LOAD 3 - 1 17,59+j9,65
BUS3-BUS1 2 - 15,22+j6,70
BUS1-LOAD1 - 1 15,09+8,45
BUS 3-BUS 6 2 - 15,22+j6,70
BUS 6 — LOAD 6 - 1 15,09+j8,45
N - BUS 2 2 - 33,16+j14,40
BUS 2— LOAD 2 - 1 17,59+j9,61
BUS 2 — BUS 4 2 - 15,62+j6,20
BUS 4 — LOAD 4 - 1 15,09+j8,42
N-BUS5 1 - 12,72+j5,64
BUS5-LOAD5 - 1 12,56+j6,50

Bang 5.10 Tén thdt cong suat trén cac nhanh ¢ ché dg phuy tdi cuc tiéu

Nhénh S6 1o S6 AP AQ

PD | MBA (MW) (MVar)

N - BUS 3 2 - 0,64 2,10
BUS 3— LOAD 3 - 1 0,06 1,39
BUS3-BUS 1 2 - 0,14 0,18
BUS1-LOAD 1 - 1 0,06 1,36
BUS 3—BUS 6 2 - 0,14 0,18
BUS 6 — LOAD 6 - 1 0,06 1,36
N — BUS 2 2 - 0,30 -1,40
BUS 2— LOAD 2 - 1 0,06 1,36
BUS 2-BUS 4 2 - 0,16 0,22
BUS 4 - LOAD 4 - 1 0,06 1,34
N-BUS5 1 - 0,16 0,21
BUS5- LOAD 5 - 1 0,03 0,68
AP/ AQ 1,87 8,98
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Nguyén Ngoc Han - KTP1 - K60 Chuong 5: Tinh toan cac ché dé van hanh cua Mang dién

Bang 5.11 Pién ap trén ting nat trong ché dg phu tai cuec tiéu

. bién ap )
Nt (kv) (Deg)

N 115,50 0
BUS 3 112,35 -1,73
LOAD 3 21,70 -5,24
BUS 1 110,98 -2,10
LOAD 1 21,32 -6,08
BUS 6 110,98 -2,10
LOAD 6 9,69 -6,08
BUS 2 113,59 -0,92
LOAD 2 21,95 -4,35
BUS 4 111,93 -1,37
LOAD 4 21,52 -5,28
BUS5 113,61 -0,49
LOAD 5 10,09 -2,91

- Cong suat cia ngudn phat trong ché do phu tai cuc tiéu:
S, = 94,56+ j42,46MVA
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Nguyén Ngoc Han - KTP1 - K60 Chuwong 5: Tinh toan cac ché dé van hanh cua Mang dién

5.2.3. Ché dd sau su co

Sy ¢6 trong mang dién c6 thé xay ra khi mot mach duong day mach kép nging 1am
viéc, hay su c6 mot may bién ap trong tram bién ap ha ap van hanh 2 may bién 4p song
song. Pién ap van hanh cua nguodn 1a 110% dién ap dinh mac. Khi xét sy ¢ ta khong xét
su ¢b xép chong va xét sy ¢6 khi phu tai & ché @6 phu tai cuc dai.

Ta s& xét mot sé su ¢d nhu su ¢d duong day mach kép khi c6 mot dudng day nging
lam viéc, duong day con lai s& mang toan bo tai cua duong day su cd. O day ta chi xét su
cb cia mot sé duong day chiu tai 16n nhu cac duong day lién thdng véi ngudn.

Véi ludi dién da thiét ké nhu trén ta sé xét nhitng su ¢ sau:

- Sy ¢6 nging mot mach duong day N-3.
- Sy ¢6 nging mot mach duong day N-2.

Bang 5.12 Thong sé ndt trong ché dé sau sw ¢o

, . P Q U 5

Nt Kieu (MW) (Mvar) (KV) (Deg)
N Slack bus - - 121 0
BUS 3 PQ 0 0 i i
LOAD 3 PQ 35 16,95 i i
BUS 1 PQ 0 0 i i
LOAD 1 PQ 30 1453 i i
BUS 6 PQ 0 0 i i
LOAD 6 PQ 30 1453 i i
BUS 2 PQ 0 0 i i
LOAD 2 PQ 35 16,95 i i
BUS 4 PQ 0 0 i i
LOAD 4 PQ 30 1453 i i
BUS 5 PQ 0 0 i i
LOAD 5 PQ 25 12,11 i i
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Nguyén Ngoc Han - KTP1 - K60 Chuong 5: Tinh toan cac ché dé van hanh cua Mang dién

5.2.3.1. Sw cé ngirng mét mach dwong day N-3

Trong ché do sau su ¢ duong day N-3 théng sé cua luéi dién nhu sau:

Bang 5.13 Thong so nhénh trong ché dg sau sw cé N-3

. S616 | Sb R X G B
PD | MBA Q) Q) (10°.QY) | (10°.Q7)

N -BUS 3 1 - 5,9 19 0 104,54
BUS 3-LOAD 3 - 2 0,935 21,75 5,294 36,294
BUS3-BUS 1 2 - 5,95 8,19 0 155,56
BUS1-LOAD 1 - 2 1,27 27,95 4,386 30,246
BUS 3-BUS 6 2 - 5,95 8,19 0 155,56
BUS 6 — LOAD 6 - 2 1,27 27,95 4,386 30,246
N —BUS 2 2 - 3,06 7,81 0 166,05
BUS 2— LOAD 2 - 2 0,935 21,75 5,294 36,294
BUS 2 — BUS 4 2 - 7,38 10,16 0 192,95
BUS 4 — LOAD 4 - 2 1,27 27,95 4,386 30,246
N -BUS5 1 - 10,44 13,88 0 81,85
BUS5- LOAD 5 - 1 1,87 43,5 2,647 18,147
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Nguyén Ngoc Han - KTP1 - K60

Churong 5: Tinh todn cdc ché d@ van hanh ciia mang dién

196.42 MW
121.99 Mvar
N
121.00 kv
0.00 Deg
25.78 MW 33.61 MW 103.41 MW
14.24 Mvar 17.42 Mvar 72.91 Mvar
A A A
42% 35% 35%
0.63 MW 5= o o=
0.84 Mvar ar BUS 2 6.50 MW BUS 3
117 02 kv 20.92 Mvar 105.15 kv
BUS 5 -6.91 Deg
117.09 kv
-0.82 Deg
15.41 MW 17.59 MW,
25.15 MW 7.54 Mvar, 9.51 Mvar 17.60 MW 15.43 MW 15.43 MW
14.56 Mv "‘” \'.” “.” \'.U 9.89 Mvar 8.39 Mvar 8.39 Mvar
L A A A A
5% [25% Ak A Ak Ay 29% 29% (29%
o o 0.07 MW £ 0,34 MW el NEE0.34 MW
0.12 MW 1.61 Mvar 0.47 Mvar 0.47 Mvar
2.69 Mvar
LOAD 5 LOAD 2 LOAD 3 BUS 1 BUS 6
10.15 kv 22.67 kv 20.19 kv 102.04 kv 102.04 kv
-5.50 Deg -4.90 Deg -10.94 Deg -7.70 Deg -7.70 Deg
15.09 MW 15.09 MW
yi Al 8.75 Mvar L UL 8.75 Mvar
M 70% 70% m
L Mon Mos Mon
25.00 MW 35.00 MW 35.00 MW 0.07 MW 0.07 MW
1.64 Mvar 1.64 Mvar
12.11 Mvar 16.95 Mvar 16.95 Mvar
LOAD 1 LOAD 6
21.88 kV 19.43 kv 8.83 kv
-6.29 Deg -12.45 Deg -12.45 Deg
30.00 MW 30.00 MW 30.00 MW
14.53 Mvar 14.53 Mvar 14.53 Mvar

Hinh 5.5 Mé phdng lwéi dién bang phan mém POWERWORLD trong ché dé sau si ¢o ngirng mét mach dwong day N-3
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Nguyén Ngoc Han - KTP1 - K60 Chuong 5: Tinh toan cac ché dé van hanh cua Mang dién

Bang 5.14 Dong cong sudt trén cac nhanh trong ché dé sau si co N-3

) S6 16 S6 S
Nhanh PD | MBA (MVA)

N - BUS 3 1 - 103,41+j72,91

BUS 3- LOAD 3 - 2 35,2+j19,78
BUS3-BUS1 2 - 30,86+j16,78
BUS1-LOAD1 - 2 30,18+j17,50
BUS 3-BUS 6 2 - 30,86+j16,78
BUS 6 — LOAD 6 - 2 30,18+j17,50
N - BUS 2 2 - 67,22+j34,84
BUS 2— LOAD 2 - 2 35,18+j19,02
BUS 2 — BUS 4 2 - 30,82+j15,08
BUS 4 — LOAD 4 - 2 30,18+j16,74
N-BUS5 1 - 25,78+j14,24
BUS5-LOAD5 - 1 25,15+j14,56

Bang 5.15 Ton thdt cdng sudt trong cac nhanh trong ché dé sau sw ¢é N-3

Nhénh S6 1o S6 AP AQ

PD | MBA (MW) (MVar)
N - BUS 3 1 - 6,50 20,92
BUS 3- LOAD 3 - 2 0,14 3,22
BUS3-BUS 1 2 - 0,68 0,94
BUS1-LOAD1 - 2 0,14 3,28
BUS 3-BUS 6 2 - 0,68 0,94
BUS 6 — LOAD 6 - 2 0,14 3,28
N — BUS 2 2 - 1,22 0,74
BUS 2— LOAD 2 - 2 0,1 2,56
BUS 2-BUS 4 2 - 0,66 0,90
BUS 4 - LOAD 4 - 2 0,12 2,58
N-BUS5 1 - 0,63 0,84
BUS5- LOAD 5 - 1 0,12 2,69
AP/ AQ 11,13 42,89
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Nguyén Ngoc Han - KTP1 - K60 Chuong 5: Tinh toan cac ché dé van hanh cua Mang dién

Bang 5.16 Pién ap trén tieng nat trong ché dé sau suw c6 N-3

. bién ap )
Nt (V) (Deg)

N 121 0
BUS 3 105,15 -6,91
LOAD 3 20,19 -10,94
BUS 1 102,04 -7,70
LOAD 1 19,43 -12,45
BUS 6 102,04 -7,70
LOAD 6 8,83 -12,45
BUS 2 117,02 -1,68
LOAD 2 22,67 -4,90
BUS 4 113,67 2,51
LOAD 4 21,88 -6,29
BUS5 117,09 -0,82
LOAD 5 10,15 -5,50

- Cong suat cia ngudn phat trong ché do sau su cd N-3:
S, =196,42+ j121,99MVA

- Khi xay ra su ¢6 ngimng mot mach duong day N-3:

o bién &p trén cac nut BUS 3, LOAD 3, BUS 1, LOAD 1, BUS 6, LOAD 6
giam nhiéu hon trong ché d6 phu tai cuc dai.

o Déng thoi tén thit cong suat trong ludi dién cling ting cao hon so véi trong
ché do phu tai cuc dai (tr 6,99 MW [én 11,13 MW).

o Khi mdt mach duong day N-3 nging 1am viéc mach con lai s& 1am viéc day
tai voi 99% tai trong khi duong day N-3 di st dung day dan la ACSR-240
Vé6i 1, =610A.
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Nguyén Ngoc Han - KTP1 - K60 Chuong 5: Tinh toan cac ché dé van hanh cua Mang dién

5.2.3.2.  Swcé nging mgt mach dwong day N-2

Trong ché do sau sy ¢ duong day N-3 théng sé cua luéi dién nhu sau:

Bang 5.17 Théng s¢ nhéanh trong ché dg sau sw cé N-2

. S616 | Sb R X G B
PD | MBA Q) Q) (10°.QY) | (10°.Q7)

N - BUS 3 2 - 2,95 9,50 0 209,08
BUS 3-LOAD 3 - 2 0,935 21,75 5,294 36,294
BUS3-BUS 1 2 - 5,95 8,19 0 155,56
BUS1-LOAD 1 - 2 1,27 27,95 4,386 30,246
BUS 3-BUS 6 2 - 5,95 8,19 0 155,56
BUS 6 — LOAD 6 - 2 1,27 27,95 4,386 30,246
N - BUS 2 1 - 7,12 15,62 0 83,03
BUS 2— LOAD 2 - 2 0,935 21,75 5,294 36,294
BUS 2 — BUS 4 2 - 7,38 10,16 0 192,95
BUS 4 — LOAD 4 - 2 1,27 27,95 4,386 30,246
N -BUS5 1 - 10,44 13,88 0 81,85
BUS5- LOAD 5 - 1 1,87 43,5 2,647 18,147
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Nguyén Ngoc Han - KTP1 - K60

Churong 5: Tinh todn cdc ché d@ van hanh ciia mang dién

193.86 MW
111.08 Mvar
N
121.00 kV
0.00 Deg
25.78 MW 68.78 MW 49.65 MW
14.24 Mvar 40.68 Mvar 28.08 Mvar
A A A A
42% 74% 45% 45%
0.63 MW = 269 MW = o o
0.84 Mvar 5.73 Mvar S2 1.33 MW BUS 3
12.40 kv 4.28 Mvar 114.23 kv
BUS 5 -3.46 Deg -3.21 Deg
117.09 kv
-0.82 Deg
15.45 MW 17.59 MW,
25.15 MW 7.83 Mvar, 9.64 Mvar 17.59 MW 15.37 MW 15.37 MW
14.56 Mv l‘! .l ! \.J 9.59 Mvar 7.83 Mvar 7.83 Mvar
EH ﬁﬂ ﬁmﬁ GM s A A A
MR Mua Maa Mk 2 2 2“ 26%
0.06 MW e MEER0.28 MW e EE0.28 MW
0.12 MW 0.06 MW 1.34 Mvar 0.38 Mvar 0.38 Mvar
2.69 Mvar 1.39 Mvar
LOAD 5 BUS 4 LOAD 2 LOAD 3 BUS 1 BUS 6
10.15 kv 08.85 kv 2171 kv 22.09 kv 111.44 kV 111.44 kV
-5.50 Deg -4.35 Deg -6.97 Deg -6.60 Deg -3.90 Deg -3.90 Deg
15.09 MW 15.09 MW
gl 8.43 Mvar L ul 8.43 Mvar
69% 69% 69% (69%
L LAY LY o
25.00 MW 35.00 MW 35.00 MW 0.06 MW 0.06 MW
1.35 Mvar 1.35 Mvar
12.11 Mvar 16.95 Mvar 16.95 Mvar
LOAD 4 LOAD 1 LOAD 6
20.87 kv 21.41 kv 9.73 kv
-8.49 Deg -7.84 Deg -7.84 Deg
30.00 MW 30.00 MW 30.00 MW
14.53 Mvar 14.53 Mvar 14.53 Mvar

Hinh 5.6 Mé phong lwéi dién bang phan mém POWERWORLD trong ché dé sau si ¢o ngirng mét mach dwong day N-2
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Chuong 5: Tinh toan cac ché dé van hanh cua Mang dién

Bang 5.18 Dong cong sudt trén cac nhanh trong ché dg sau suw ¢ N-2

) S6 16 S6 S
Nhanh PD | MBA (MVA)

N - BUS 3 2 - 99,3+j56,16
BUS 3- LOAD 3 - 2 35,18+j19,18
BUS3-BUS1 2 - 30,74+j15,66
BUS1-LOAD1 - 2 30,18+j16,86
BUS 3-BUS 6 2 - 30,74+j15,66
BUS 6 — LOAD 6 - 2 30,18+j16,86
N - BUS 2 1 - 68,78+j40,68
BUS 2— LOAD 2 - 2 35,18+j19,28
BUS 2 — BUS 4 2 - 30,90+j15,66
BUS 4 — LOAD 4 - 2 30,18+j17,02
N-BUS5 1 - 25,78+j14,24
BUS5-LOAD5 - 1 25,15+j14,56

Bang 5.19 Tén thdt cdng sudt trén cac nhanh trong ché dg sau suw co N-2

Nhénh S6 1o S6 AP AQ

PD | MBA (MW) (MVar)
N - BUS 3 2 - 2,66 8,54
BUS 3— LOAD 3 - 2 0,12 2,68
BUS3-BUS 1 2 - 0,56 0,76
BUS1-LOAD 1 - 2 0,12 2,70
BUS 3—BUS 6 2 - 0,56 0,76
BUS 6 — LOAD 6 - 2 0,12 2,70
N — BUS 2 1 - 2,69 5,73
BUS 2 - LOAD 2 - 2 0,12 2,78
BUS 2-BUS 4 2 - 0,72 1,00
BUS 4 - LOAD 4 - 2 0,12 2,84
N-BUS5 1 - 0,63 0,84
BUS5- LOAD 5 - 1 0,12 2,69
AP/ AQ 8,54 34,02
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Nguyén Ngoc Han - KTP1 - K60 Chuong 5: Tinh toan cac ché dé van hanh cua Mang dién

Bang 5.20 Pién ap trén tieng nat trong ché dé sau suw c6 N-2

. bién ap )
Nt (V) (Deg)

N 121 0
BUS 3 114,23 -3,21
LOAD 3 22,09 -6,60
BUS 1 111,44 -3,90
LOAD 1 21,41 -7,84
BUS 6 111,44 -3,90
LOAD 6 9,73 -7,84
BUS 2 112,40 -3,46
LOAD 2 21,71 -6,97
BUS 4 108,85 -4,35
LOAD 4 20,87 -8,49
BUS5 117,09 -0,82
LOAD 5 10,15 -5,50

- Cong suat cia ngudn phat trong ché do sau su cd N-2:
S, =193,86+ j111,08MVA

- Khi xay ra su ¢6 ngimng mot mach duong day N-2:

o bDién ap trén cac nat BUS 2, LOAD 2, BUS 4, LOAD 4 giam nhiéu hon
trong ché do phu tai cuc dai.

o Déng thoi tén that cong suat trong ludi dién cling ting cao hon so Véi trong
ché do phu tai cuc dai (tr 6,99 MW [én 8,54 MW).

o Khi mét mach duong day N-2 ngung lam viéc mach con lai sé lam viéc vai
74% tai trong khi duong day N-2 di s dung day dan la ACSR-185 voi
. =515A.
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CHUONG 6: PIEU CHINH PIEN AP TRONG LUOI PIEN

6.1. YEU CAU PIEU CHINH PIEN AP TRONG LUOI PIEN
Cac phu tai trong mang dién thiét ké déu 1a phu tai loai | va loai 3 va mdi phu tai c6
yéu cau diéu chinh dién 4p riéng. Dong thoi gia tri dién &p trén thanh céi ha ap quy vé
cao ap cua cac tram bién &p trong ché do phu tai cuc dai, ché do phu tai cuc tiéu va ché
d6 sau sy ¢d khac nhau. Do d6 dé dam bao yéu cau diéu chinh dién ap cung cap cho cac
phu tai can phai sir dung cac may bién ap co diéu ap dudi tai.

Nhu tinh toan trong chwong 4, ta st dung cac loai may bién ap c6 théng sé a:
115+9.1,78%/ 23, 5(11) kV
32000kVA, 25000kVA

Y, Y%
Y, /A

Yéu cau diéu chinh dién &p ¢ thanh céi ha 4p cua céc phu tai nhu sau:
- Trong ché d¢ phu tai cyc dai: 6U,_, =5%

- Trong ché d6 phu tai cuc tiéu: 6U_ =5%

- Trong ché d¢ sau su ¢b: sU_ =5%

Dién 4p yéu cau trén thanh cai ha ap cua cac phu tai duoc tinh theo cong thic:
U, =U¢ (1+ne%)

Trong do:

U, : Pién &p thanh céi ha &p quy Veé cao ap trudc khi diéu chinh.

n: N4c phan ap cua may bién ap diéu ap dudi tai. n=—9+9

e% : Budc diéu chinh caa may bién &p. e% =1,78%

Str dung may bién 4p c6 diéu 4p dudi tai cho phép thay dbi cac dau diéu chinh trong
khi dang van hanh ma khéng can nging cac may bién ap. Tuy nhién trong cac ché do van
hanh khac nhau dién ap trén thanh cai ha ap cua cac tram bién &p 1a khac nhau ta can tinh
toan lra chon nac phan 4p cua cac may bién &p trong tirng ché do van hanh.

Pé thuan tién ta co thé tinh trude dién 4p, twong wng voi mdi dau diéu chinh cua
may bién ap. Két qua tinh toan ddi véi may bién ap da chon duoc cho trong bang 6.1
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Bang 6.1 Thong sé diéu chinh cia MBA diéu dp duwdi tdi

C s Ti s6 bién ap Dién ap dau diéu chinh
Pau diéu chinh (pu/pu) (KV)

-9 0,8398 96,577
-8 0,8576 98,624
-7 0,8754 100,671
-6 0,8932 102,718
5 0,9110 104,765
-4 0,9288 106,812
-3 0,9466 108,859
-2 0,9644 110,906
-1 0,9822 112,953
0 1,0000 115

1 1,0178 117,047
2 1,0356 119,094
3 1,0534 121,141
4 1,0712 123,188
5 1,0890 125,235
6 1,1068 127,282
7 1,1246 129,329
8 1,1424 131,376
9 1,1602 133,423
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6.2. TINH TOAN CHON NAC PHAN AP CHO CAC TRAM BIEN
AP CO PIEU AP DUOI TAI TRONG CAC CHE PQ
6.2.1. Ung dung thuat toan Newton — Raphson trong lwa chon nac phan
ap cho c&c tram bién 4p cé diéu ap dwéi tai

Thuat todn Newton — Raphson (N-R) rat hiéu qua do né c6 dic tinh hoi tu manh,
thuong dung dé phén tich trao luu cong suat trong hé théng Ion. Va thuat toan N-R ciing
dung dé tinh toan chon nic phan &p cho cac tram bién ap c6 diéu ap dudi tai & cac ché do
van hanh cu thé vai yéu cau diéu chinh dién ap cho trudc.

Theo thuat todn N-R, phuong phap lip duoc dung dé giai phuong trinh dai s6 tuyén
tinh y=f(x). Ap dung khai trién Taylor ta co:

") " ()
y=f(x(°))+f (1): )(x—x(o))+f (ZXI )(x—x(o))2+...
B6 qua thanh phan bac cao ta duoc:

y= f(x(o))+w(x—x(°))

1
y—f (x(o)): f'(x(o)).Ax(o)
o Y7t ()

Khi giai h¢ phuong trinh dai s6 Y =F (X):

Yo = fi (X0 %00 %)
Yo = £, (X0 %000 X))

Yo = o (X0 Xp0e00 X))

Trong d6 X 1a vector trang thai chira n bién trang thai chua biét, F mo ta hé n
phuong trinh phi tuyén. Phuong phap N-R xac dinh bién X bing céach sir dung khai trién
Taylor ciia ham F(X) véi xap xi dau (xfo), X xff’)). Str dung khai trién Taylor cho ting
phuong trinh cua hé phuong trinh tuyén tinh ta dugc hé:

Y-F(x?)=3(x).ax®

Véi J (X (0)) la ma tran Jacobi tng véi cac thdng sé bién trang thai o thoi diém dau.

Tai budc lap thir i ta tinh duoc:

() _ 3 () 4 Ax ()
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Qua mdi budc lap ta tinh duoc AX" sau d6 tinh dugc X sir dung cho buéc lap
tiép theo. Viéc 1ap s& tiép tuc cho dén khi dat didu kien AX" <&, voi ¢ 1a gié tri sai s6
cho phép cua phép lap.

Trong bai toan tinh toan trao luu cong suét cua hé théng co xét dén lya chon nac
phan &p cuia cac tram bién 4p c6 diéu 4p dudi tai, thi ham sé 12 ham cua P,Q theo U, 6 va
t (n4c phan &p cua may bién ap co diéu ap dudi tai).

Khi ¢ may bién &p c6 bo diéu ap dudi tai thi ma tran téng dan phu thudc vao nac
phan 4p t. Tuong tu thi ma tran Jacobi ciing phu thudc vao nac phan ap t.

So dd thay thé ctia may bién ap nhu sau (nGt j 1a ndt can diéu chinh dién &p):

t:1

i cC

=<

Hinh 6.1 Sor d6 thay thé cia may bién dp c6 diéu dp dudi tdi

 Nhiing nguyén tac xay dung ma tran tong dan:

- Tong dan riéng coa caa ndt i (Y,): bang tong dai s6 tat ca cac tong dan néi Véi
nat i.

- Tong dan gita nat i va j (Y;): bang doi ciia tong tat ca cac tong dan lién ket gitra
nat i va nat j.

- Y, =Y,

Ham can bang céng suat nat:

Pi :UiZN:Uk (Gik Cos(eik)+ Bik sin (‘9|k ))
k=1

Q :Uikzr\:,uk (Gik Sin(gik)_ By Cos(aik))

Str dung khai trién Taylor ta duoc:
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(r) () () (r)
P=P"+ H AG 1.+ H A" + i AUY .t x AU,E')+{@} At
00 00 ] ot

B
(r) (r) (r) (r)
Q=Q"+ Q AOY) 4.+ €Q AGQY) + Q AU+ LAU 4 aQ At ")
00, 20, o, ouU, ot

)

(o))
OC

C

AP ~ HO NO ¢ AV(HV
AQU| | 30 1 po | v
At(r+1)

I t"

O day ta thay V" bang AV % 0 va t) bang At % () dé tang hiéu qua tinh toan.

Ma tran Jacobi ¢ day la:

HO NO ¢
J=
J O 1 po

Trong do:
HO P o P
00 oJ
J_Q m_Q
00 ou
C =t __tU ZU (aG'k cos@ik+a§tisin9ikj
D =t —_tU ZU (66* a;ticoseikj

Tir ¢éng thic trén ta thdy ma tran Jacobi c6 thém cot méi. Bién nac phan &p t méi
thay thé gia tri dién &p tai dung nat PQ dang xét.
Sau mdi budc lap ta tinh dugc " theo cong thuae 7 =t + At"™Y . Phép lap s&
tiép tuc cho dén khi dat sai s6 cho phép nhung:
-t dat dén gidi han (giGi han diéu chinh dién ap), khi d6 t s& tu dong dit thanh gia
tri gigi han va tai ntt d6 lai tré thanh nat PQ binh thuong.
- Néu két qua hoi tu, ta s& phai tim gia tri nac phan ap t gan nhat véi gia tri t hoi
tu phd hop véi budc phan &p caa may bién ap va tiép tuc budc lap cudi cing voi
gia tri t tim duoc.
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6.2.2. Ché do phu tai cuc dai
O day ta dung phan mém POWERWORLD d¢ tinh toan chon nic phan &p cua may
bién ap diéu ap dudi tai.

Bang 6.2 Két qud tinh todn diéu chinh dién &p trong ché dg phu tdi cuc dai

Tram bién 4p 1 2 3 4 5 6
U, (kv) 21,42 22.67 22.09 21,88 10,15 9,74
n -4 -1 2 -3 2 -4
U, max (KV) 23,23 23,11 22,96 23,23 10,56 10,56
U o (%) 5,59 5,05 4,36 5,59 5,6 5,6
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Chirong 6: Piéu chinh dién dp trong ludi dién

192.19 MW
103.33 Mvar
Y
121.00 kv
0.00 Deg
25.77 MW 33.60 MW 49.61 MW
14.01 Mvar * 17.20 Mvar 27.46 Mvar ¢
&K A /8 Y A
2% 35% 35% 24%
0.63 MW = 0.61 MW & o= o=
0.83 Mvar 0.36 Mvar BUS 2 1.31 MW BUS 3
117.05 KV 4.23 Mvar 114.33 kv
BUS 5 “1.68 Deg 23.22 Deg
117.11 KV
0.83 Deg
15.41 MW 17.59 MW,
25.14 MW 7.38 Mvar, 9.46 Mvar 17.59 MW 15.35 MW 15.35 MW
14.34 Mv. TR W M 9.48 Mvar 7.60 Mvar 7.60 Mvar
Py 'S A
644 tap O 6”‘{) 9822 tap Y, ‘”‘b 9654 tap 26% |26%
0.05 MW & & 0.27 MW wee/ N/ 27 MW
0.11 MW 1.24 Mvar 0.38 Mvar 0.38 Mvar
2.48 Mvar Mvar
LOAD 5 LOAD 2 LOAD 3 BUS 1 BUS 6
10.56 KV 23.11 kv 22.96 kv 111.58 kv 111.58 kv
"5.16 Deg “4.79 Deg *6.36 Deg -3.91 Deg -3.91 Deg
8.21 Mvar, 15.08 MW 15.08 MW
W A «\u M 832 Mvar Em M 832 Mvar
G € 7%.9466 tap arq) 9288 tap % 9288 tap
25.00 MW 35.00 MW 35.00 MW 0.05 MW .05 MW
0.05 MW 1.15 Mvar 005 Mvar
12.11 Mvar 1.15 Mvar 16.95 Mvar 16.95 Mvar
LOAD 4 LOAD 1 LOAD 6
23.23 kv 23.23 kv 10.56 kv
°5.89 Deg 7.29 Deg 7.29 Deg
30.00 MW 30.00 MW 30.00 MW
14.53 Mvar 14.53 Mvar 14.53 Mvar

Hinh 6.2 Két qua diéu chinh dién ap bang phan mém POWERWORLD (tw déng) trong ché dé phu tdi cuec dai
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6.2.3. Ché dd phu tai cuc tiéu

Bang 6.3 Két qud tinh todn diéu chinh dién &p trong ché dg phu tdi cuc tiéu

Tram bién &p 1 2 3 4 5 6
U, (kv) 21,32 21,95 21,70 21,52 10,09 9,69
n -1 0 -1 -1 1 -1
U, (KV) 22,99 23,13 23,31 23,17 10,42 10,45
U . (%) 45 5,14 5,95 5,32 4,2 4,5
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Chirong 6: Piéu chinh dién dp trong ludi dién

94.39 MW
39.66 Mvar
=D N
121.00 kv
0.00 Deg
12.71 MW ; 16.55 MW ; ; 24.29 MW +
5.45 Mvar 6.72 Mvar 10.38 Mvar
20% 17% 17% 21%
0.14 MW 5= 0.14 MW 5= - o
0.19 Mvar -0.85 Mvar BUS 2 0.29 MW BUS 3
119.23 kV 0.93 Mvar 118 11 kv
BUS 5 . 1.59 Deg
19.21 kV
-0.45 Deg | [
7.61 MW 17.59 MW, 0
12.56 MW \ 2.85 Mvar, 9.45 Mvar \ 17.59 MW 7.6 7.60 MW
6.44 Mvar Ud Wi 9.43 Mvar 3.1 var 3.12 Mvar
0 0 0 A
R 0178 tap 12%  (12%  1.0000 tap B G”'b 9832 tap 12% (12%
o= o= 0.05 MW el =) 06 MW ‘”"‘ 0.06 MW
0.03 MW 0.07 MW 0.05 MW 1.21 Mvar 0.08 Mvar 0.08 Mvar
0.64 Mvar 0.10 Mvar 1.23 Mvar I
LOAD 5 BUS 4 LOAD 2 LOAD 3 BUS 1 BUS 6
0.42 kV 17.69 kv 23.13 kv 23.31 kv 116.84 kv 116.84 kv
-2.73 Deg -1.27 Deg -3.95 Deg -4.64 Deg -1.92 Deg -1.92 Deg
15.08 MW,
8.21 Mvar 15.08 MW 15.08 MW
t_'822 Mvar \ !822 Mvar
0.9822 tap e ® 89" 9822 tap 'E?‘h 9822 tap
12.50 MW 17.50 MW 17.50 MW 0.05 MW 0.0
0.05 MW 1.17 Mvar 1. 17 Mvar
6.05 Mvar 1.15 Mvar 8.48 Mvar 8.48 Mvar
0 LOAD 4 LOAD 1 LOAD &
23.17 kv 22.99 kv 10.45 kv
-4.66 Deg -5.37 Deg -5.37 Deg
15.00 MW 15.00 MW 15.00 MW
7.27 Mvar 7.27 Mvar 7.27 Mvar

Hinh 6.3 Két qua diéu chinh dién ap bang phan mém POWERWORLD (tw dong) trong ché dé phu tai cuec tiéu
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6.2.4. Ché dd sau sw co
6.2.4.1.  Swcé nging mgt mach dwong day N-3

Bang 6.4 Két qud tinh todn diéu chinh dién &p trong ché dé sau sw co N-3

Tram bién &p 1 2 3 4 5 6
U, (kv) 21,42 22.67 22.09 21,88 10,15 9,74
n -8 -1 -6 -3 2 -8
U, (KV) 23,17 23,11 22,93 23,23 10,56 10,53
U o (%) 5,32 5,05 4,23 5,59 5,6 5,3
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Chirong 6: Piéu chinh dién dp trong ludi dién

196.00 MW
117.53 Mvar
N
121.00 kv
0.00 Deg
25.77 MW 33.60 MW 103.03 MW
14.01 Mvar 17.20 Mvar 69.12 Mvar
A A A
42%, 35% 35%
0.63 MW &= 0.61 MW = i
0.83 Mvar 0.36 Mvar BUS 2 6.25 MW BUS 3
117.05 kv 20.12 Mvar 105.78 kv
BUS 5 -1.68 Deg -6.94 Deg
117.11 kv
-0.83 Deg
15.41 MW 17.59 MW,
25.14 MW 7.38 Mvar 9.46 Mvar, 17.59 MW 15.40 MW 15.40 MW
14.34 Mv; Dl.' '«‘J l.U L.J 9.50 Mvar 7.84 Mvar 7.84 Mvar
& A Gm ﬁn GH A L A L
644 tap 25% 25% 0.9822 tap T n s e 0.8942 tap 28% 2 28% 28%
o= == 0.05 MW o8 MEE0.32 MW ol MEE 32 MW
0.11 MW 0.32 MW 0.05 MW 1.25 Mvar 0.45 Mvar 0.45 Mvar
2.48 Mvar 0.45 Mva 1.23 Mvar
LOAD 5 BUS 4 LOAD 2 LOAD 3 BUS 1 BUS 6
10.56 kv 113.73 kV 23.11 kv 22,93 kV 102.77 kV 102.77 kv
-5.16 Deg -2.52 Deg -4.79 Deg -10.09 Deg -7.75 Deg -7.75 Deg
15.08 MW,
8.21 Mvar, 15.08 MW 15.08 MW
s s My My 824 Mvar My N 834 Mvar
0.9466 tap e e ws s 0.8576 tap e wor 0.8576 tap
25.00 MW 35.00 MW 35.00 MW 0.05 MW 0.05 MW
0.05 MW 1.15 Mvar 1.15 Mvar
12.11 Mvar 1.15 Mvar 16.95 Mvar 16.95 Mvar
LOAD 4 LOAD 1 LOAD 6
23.23 kv 23.17 kV 10.53 kv
-5.89 Deg -11.14 Deg -11.14 Deg
30.00 MW 30.00 MW 30.00 MW
14.53 Mvar 14.53 Mvar 14.53 Mvar

Hinh 6.4 Két qua diéu chinh dién ap bang pham mém POWERWORLD (tw déng) trong ché dé sau su ¢é N-3
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6.2.4.2.  Swcé nging mgt mach dwong day N-2

Bang 6.5 Két qud tinh todn diéu chinh dién &p trong ché dg sau su co N-2

Tram bién &p 1 2 3 4 5 6
U, (kv) 21,42 22.67 22.09 21,88 10,15 9,74
n -4 -3 2 -5 2 -4
U (KV) 23,23 23,05 22,96 23,14 10,56 10,56
U o (%) 5,59 4,77 4,36 5,18 5,6 5,6
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Chirong 6: Piéu chinh dién dp trong ludi dién

193.68 MW
108.57 Mvar
N
121.00 kv
0.00 Deg
25.77 MW 68.69 MW 49.61 MW
14.01 Mvar 39.64 Mvar 4 27.46 Mvar * 4
A A A A
42% 73% 44% 44%
0.63 MW % 2.65MW o o
0.83 Mvar 5.62 Mvar BUS 2 1.31 MW BUS 3
112.54 kV 4.23 Mvar 114.33 kv
BUS 5 -3.48 Deg -3.22 Deg
117.11 kV
-0.83 Deg N
15.43 MW 17.59 MW,
25.14 MW 7.53 Mvar, 9.47 Mvar, 17.59 MW 15.35 MW 15.35 MW
14.34 Mv. hnl \‘J L‘U L.J 9.48 Mvar ! 7.60 Mvar 7.60 Mvar
a5 ) GH GH GH A L 5 5
644 tap 26% 26% 0.9466 tap e Mk Mk e 0.9654 tap 26% |26% 26% |26%
o= o 0.05 MW = NEE0,27 MW s e 27 MW
0.11 MW 0.35 MW i 0.05 MW 1.24 Mvar i 0.38 Mvar i 0.38 Mvar
2.48 Mvar 0.49 Mva 1.23 Mvar
LOAD 5 BUS 4 LOAD 2 LOAD 3 BUS 1 BUS 6
10.56 kv 109.06 kV 23.05 kv 22,96 kv 111.58 kV 111.58 kV
-5.16 Deg -4.38 Deg -6.60 Deg -6.36 Deg -3.91 Deg -3.91 Deg
15.08 MW,
8.23 MvarT T * 15.08 MW T 15.08 MW
h‘LJ \\.U E\.Il \\I.IJ 8.22 Mvar h‘U l“llll 8.22 Mvar
0.9110 tap";!?" A oo 87,9088 tap e B ™ .9288 tap
25.00 MW 35.00 MW 35.00 MW 0.05 MW 0.05 MW
0.05 MW 1.15 Mvar 1.15 Mvar
12.11 Mvar 1.16 Mvar 16.95 Mvar 16.95 Mvar
LOAD 4 LOAD 1 LOAD 6
23.14 kV 23.23 kv 10.56 kv
-7.78 Deg -7.29 Deg -7.29 Deg
30.00 MW 30.00 MW 30.00 MW
14.53 Mvar 14.53 Mvar 14.53 Mvar

Hinh 6.5 Két qua diéu chinh dién ap bang phan mém POWERWORLD (tw dng) trong ché dé sau su ¢é N-2
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CHUONG7:  CAC CHI TIEU KINH TE - KY THUAT TONG HQP
CUA LUOI PIEN
7.1. VON PAU TU CHO MANG PIEN
Téng von dau tr xay dung mang dién duoc xac dinh theo cdng thic:
K =Kyp +Kiga
Trong do:
K,o: Von dau tu xay dung dudng day.
Kgs : VON dau tur xay dung tram bién ap.
Vén dau tu xdy dung duong day la:
Kop = D Vi Iy =814847,259 trigu dong

Trong ludi dién thiét ké cd 6 tram bién ap ha 4p, 5 tram c6 2 MBA cap dién cho phu
tai loai I, 1 tram c6 1 MBA cap dién cho phu tai loai III. Trong d6, 3 tram bién ap dat 2
may 25000 kVA, 2 tram bién 4p dat 2 may 32000 kVA, 1 tram bién ap dat 1 may
3200kVA. Vay vén dau tu xay dung tram bién ap 1a:

Kren =(3.22.1,8+2.29.1,8+1.29).10° = 252200 triéu dong

Tong von dau tu xay dung mang dién 1a; K =1067047,259 triéu dong

7.2. TON THAT CONG SUAT TAC DUNG TRONG MANG PIEN

To6n that cong suat trong mang dién bao gom ton that cong suat tac dung trén dudng
day va ton that cong suat tac dung trong may bién &p ¢ ché do phu tai cuc dai:

Tong ton that cong suat tac dung trén duong day la:

AR,; =0,63+0,61.2+0,33.2+1,31.2+0,27.2+0,27.2 =6,21MW
Téng ton that khdng tai cua cac may bién ap la:

AP, =(29.6+355).10°° = 0,349MW

Tong ton that cong suat tac dung trén cudn day cia may bién ap 1a:
AP, =0,628MW

Tong ton that cong suat tac dung la:

AP, = AP,y +AP,, =7,1866MW

Téng ton that cong suat tdc dung trong mang dién tinh theo phan tram la:

AP
AP% = —2 = 7,1866 _ 3,885%
Z P, 185
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7.3. TON THAT PIEN NANG TRONG MANG PIEN
To6n that dién ning trong mang dién duoc tinh theo cong thic:
AA=(AP,  +AP,; ).t +AP,t
Trong do:
7 : Thoi gian ton that céng suat 16n nhat.
r=(0,124+T,,.10" )2 8760 =(0,124+4900.10™* )2 .8760 = 3302, 485h

t: Thoi gian van hanh cta cac may bién ap trong nam.

Cac may bién ap van hanh ca nim nén: t =8760h.

Téng ton that dién ning trong mang dién bang:

AA= (6, 21+0, 628) .3302,485+0,349.8760 = 25639, 632MWh
Tong dién ning cac phu tai tiéu thy trong mot nam 1a:
A= Prai Tt =( 2 Pt ) Trax =185.4900 = 906500MWh

Tong ton that dién nang trong mang dién tinh theo phan tram la:

AA%:A_A:M =2,828%
A, 906500

7.4. GIA THANH TRUYEN TAI PIEN NANG
7.4.1. Chi phivan hanh hang nam
Chi phi van hanh nam trong mang dién dugc xac dinh theo cdng thuc:
Y =a,4-Kpp + & -Kiga +AAC,
Trong do:
a,, - Hé s6 van hanh duong day. a,, =0,08
a,, : Hé sb van hanh céc thiét bi trong tram bién ap. a,, =0,1
c, : Gia thanh ton that dién ning. ¢, =1500 dong/kWh
Vay:
Y = (O, 08.814847,259 +0,1.252200 + 25639, 632.1500.10’3).106 =128,867.10° déng

7.4.2. Tinh toan gia thanh truyén tai dién ning
Gia thanh truyén tai dién ning duoc xac dinh theo cong thic:
5 Y _128867,20810°

A = 90650010 =142,159 dong/kWh
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7.4.3. Giathanh xay dwng 1 MW cong suat phu tai trong ché do cuc dai
Gia thanh xay dung 1 MW c6ng suat phu tai dugc xac dinh theo cong thic:
K, = K _1067047,259.10°
z P 185
Két qua tinh toan cac chi tiéu kinh té - k§ thuat cua hé thong dién thiét ké duogc tong
hop trong bang 7.1.

=5,768.10° d/MWh

Bang 7.1 Céc chi tiéu kinh té - ky thudt tong hop ciia Ledi dién

STT Cac chi tiéu Pon vi Gia tri
1 | Tong cdng suat phu tai cuc dai MW 185
2 | Tong chiéu dai duong day km 229,232
3 | Tong cong suit cac MBA ha ap MVA 310
4 | Tong vén dau tu cho mang dién 10° @ 1067,047
5 | Tong von dau tu vé duong day 10° & 814,847
6 | Tong von dau tu vé cac trambiénép | 10°d 252,2
7 | Tong dién ning cac phu tai tiéu thu MWh 906500
8 | AU n % 8,39
9 | AU % 14,322
10 | Tong ton that cong suat AP MW 7,187
11 | Tong ton that cong suat AP% % 3,885
12 | Tong ton that dién nang AA MWh 25639,632
13 | Tong ton that dién ning AA% % 2,828
14 | Chi phi van hanh hang nim 10° @ 128,867
15 | Gié thanh truyén tai dién ning B d/kWh 142,159
16 Gia th?nh_xéy durTg 1 MW céng suat | 10° 5,768

phu tai khi cuc dai d/MW
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