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1. Tén dé tai do dn: “Tim hiéu va danh gid anh hwéng ciia nguon nang lirong tdi tao Hudng
Linh, Phong Dién deén chdt lwong dién ap va dé xudt giai phap han ché”.

2. Dé tai thuée dién: 01 C6 ky két thoa thudn sé hitu tri tué doi véi két qua thuwc hién
3. Céc s6 liéu va dir liéu ban dau:

- So d6 nguyén 1y ludi dién 110kV tinh Quang Tri, thanh phd Hué

- Tong hop tinh hinh mang tai MBA 110kV tinh Quang tri, thanh ph6 Hué

- Téng hop k¥ thuat va tinh tinh hinh mang tai cac duong day 110kV tinh Quang Tri,
thanh pho Hué

4. Noi dung cdc phan thuyét minh va tinh todn:

Chuong 1: Tong quan vé ludi dién 110kV khu vye thanh phd Hué, Quang Tri va cac nha
may dién tai tao Phong Pién, Hudng Linh.

Chuong 2: Gi6i thiéu phan mém Etap va mé hinh hoa ludi dién 110k V tai thanh phd Hué,
Quang Tr1.

Chuong 3: Phén tich anh huéng cua nha may dién mit troi Phong Pién dén lu6i 110kV
thanh pho Hué.

Chuong 4: Phan tich anh hudng ciia cum nha may dién gié Hudng Linh dén ludi 110kV
tinh Quang Tri.

5. Cdc ban vé, do thi (ghi ré cdc logi va kich thiede ban vé): Trinh chiéu bang slide.
6. Ho tén nguwoi huéng dan: GS.TS. Lé Kim Hung

7. Ngay giao nhiém vu dé dan: / /2025

8. Ngay hoan thanh dé dn: / /2025

Truong Bo mon Hé thong Pién Pa Nang, ngay  thang ndm 2025
Nguoi huéng dan



LOINOI PAU

Sau mdt thoi gian nghién cru, dugc sy dong vién, gitp dd va hudng dan tan tinh
ctia thidy GS.TS. Lé Kim Hung, do an véi dé tai “Tim hiéu va danh gia anh hudng cua
ngudn NLTT Hudng Linh, Phong Dién dén cht luong dién ap trong luéi dién phan phdi

va dé xudt giai phap han ché” di hoan thanh.

Em xin bay t6 long cam on sdu sic dén: Gido vién huéng dan GS.TS. Lé Kim
Hung d3 tan tinh chi dan, gitp d& em hoan thanh d6 4n nay. Céc thay gido, co gido Khoa
Dién truong Pai hoc Bach khoa — Pai hoc Pa Néng d3 giup d& em trong sudt qua trinh
hoc tap cling nhu trong qué trinh nghién ctru dé tai. Sy nhiét tinh, tim huyét va nhiing
101 khuyén quy gia ciia thay, co da giup em hoan thanh d6 an mot cach t6t nhat. Em biét
on thay, c6 da luon danh thoi gian giai dap thac mac, chia sé kién thic va kinh nghiém
cho em, gitip em c6 dugc nhimng hiéu biét sdu sac va toan dién hon vé dé tai nghién ciru
va toan thé cac dong nghiép, ban be, gia dinh va nguoi than da quan tim, dong vién,
gitip d& em trong suét qua trinh hoc tap va hoan thanh do an.
Vi nhiing kién thirc va kinh nghiém thu duoc tir qua trinh hoc tap va hoan thanh
d6 an, em tin rang minh s& c6 thé ty tin budc vao moi trudng lam viéc va cong hién hét

minh cho xa hdi. Em xin chan thanh cam on!



CAM DOAN

Ching em xin cam doan day la cong trinh nghién ctru cua ching em va dugc su
huéng dan khoa hoc cua thdy GS.TS. Lé Kim Hung. Cac noi dung nghién ctru, két qua
trong dé tai nay la trung thuc dugc tac gia tim hiéu, nghién ctru, dlc két (c6 su tham
khao, trich dan céc tai liéu lién quan). Nhiing s liéu trong cic bang biéu phuc vu cho
viéc phan tich, nhan xét, ddnh gia dugc chinh tac gia thu thap tur cac nguén khac nhau
c6 ghi rd trong phan tai liéu tham khao, khong vi pham liém chinh hoc thuat.

Néu phat hién c6 bat ky sy gian 14n ndo chung em xin hoan toan chiu trach nhiém
vé ndi dung d6 an cua minh. Truong Pai hoc Bach khoa Pa Nang khong lién quan dén
nhimng vi pham tic quyén, ban quyén do ching em gay ra trong qua trinh thyc hién (néu

c0).

Sinh vién thuc hién

i



MUC LUC

TOM TAT aouvreeererrernesssessessessessessessssssessessessessessesssssssssessessesssssesssssssessessessessessassessssesses
NHIEM VU DO AN TOT NGHIEP .....uoeeeeererrercrenneressesnssessessssesssssssessssessesessesessesss
LOTNOI DAU....ocueeteereerrensessessessesssssssssssssssessessessesssssssssssessessessssssssssessssessessessessssesses i
CAM DOAN ....coverrreeeressessessssssssssssssessssessesssessessessessessassssssessessessassssssessessassassasssossens ii
MUGC LUC auuetercrsensensessesssssesssssessesssssssssssssessessssessassssssessessessessassasssessessessessassasssons i
DANH SACH CAC BANG, HINH VE...uuoeeieeeeeeeeeneesnseeesensnsssssssssssssssssssssassssssssscns vi
DANH SACH CAC KY HIEU, CHU VIET TAT cuucucerererenrerenensesessesesessesasesseses ix
MO DA U....eeereerresreeneeressssnssssessesssssssssssssssessessessssssssssassessessessessasssssssessessessessessessssassesss 1

CHUONG 1: TONG QUAN VE LUOI PIEN 110KV KHU VUC THANH PHO
HUE, QUANG TRI VA CAC NHA MAY PIEN TAI TAO PHONG PDIEN,

HUGONG LINH.....cuovevrereeessessessessessessesssssssessessessessessssessessessessessessassssssessessessessassssessesss 3
1.1. Tong quan hréi 110kV thanh phé Hué va NMPMT Phong Pién:.........cevuenee. 3
1.1.1. Gi6i thiéu tong quan vé luéi dién 110kV thanh phd Hué...........coovvveevevieeen, 3
1.1.2. Gidi thiéu tong quan nha may dién mit trdi Phong Dién. .......cocoevvvvveveeeecveeeean, 8

1.2. Tong quan vé lw6i 110KV tinh Quéng Tri va nha may dién gié Huwéng Linh: .9

1.2.1. Gidi thiéu tong quan vé ludi dién 110kV tinh QUANE Tri.........ocovvveveeeeeeeeeeeean, 9
1.2.2. Gi6i thiéu tong quan nha may dién gié Hudong Linh. ..........c.coovveveveeeeeeieeeennn 12
1.3. K& TUAN CHUONE L eceererecrercrereeeesessesesessesessessesessesssssssesssssssssessesssssssesssessesesseses 13
CHUONG 2: GIOI THIEU PHAN MEM ETAP VA MO HINH HOA LUOI PIEN
110KV TAI THUA THIEN HUE, QUANG TRI ..uuurererrcrererncrensenesessesssessesesseses 15
2.1. GiGT thIU CHUNG «.voveeveereeecrcresressessessessesssssssssessessessessessesssssssessessessessessessessssessenss 15
2.2. Gi6i thiéu PhAn MEM ELAP......uececeereeecrcrercsenscsesesesessesssessesessesssessessssesssessess 15
2.3. CAL Bt .eurerrerrerressessessessesssssssessessessessessesssssssessessessessessesssssssessessessessssessessessssassassesss 16
R T R € 5T T X« 1< s WO 16
2.4. Chi tiét cAC PhAN tl CHINN couceeeceeeeecreecencreretnecsesesesessesessessesessessssessesessessssessese 17
2.4.1.NGUON (N8 thONE) ...t 17
242 MAY PRAL ..o 20

ii



2.4.3. BUS (Thanh ZOP) ..ecvieieeiieeeiiee ettt e et e st e e e e s naaeenens 22

244, DUONZ QAY ..o 23
P A O 1o B 18 (o (21 o] (<) PRSP 26
2.4.6. MAY DICN AP 2 CUON AY. ..o, 30
2.4.7. MAY DIEN AP 3 CUOIL QAY. ..o, 31
248 PRU AL, oot 31
P S0 B VA N o v | RSP 32
2.4.10. TUADIN ZI0. .eeeevieieiiieeeiiieeeeee et ee e stte ettt e ettt e et e e et e e enbeesenbaeessteeennseeeensseesnnnes 32
2.5. M6 hinh héa lwéi dién 110KV thanh pho Hué va lw6i dién 110kV tinh Quang
T vvv ceeeresressessessessesssssssssessessessesssssssessessessessessssessssessessessessessassessesessessessessessessassssessanss 32
2.5.1. M6 hinh héa ludi dién 110KV thanh phd HUE .........o.ovoovieeeieeeeeeeeeeeeeeen. 33
2.5.2. Mo hinh hoéa luéi dién 110kV tinh Quang Tri....c.ceeeevveeeiiiiieiiieeeecceeeeee e, 36
2.6. K&t TUAN CHUOTIZ 2 .u.ecveeereeernncrennesesessesesssesssesesssessssssessssessssssessssesessssessssesssssses 42
CHUONG 3: PHAN TiCH ANH HUONG CUA NHA MAY DPIEN MAT TROI
PHONG PIEN DPEN LUGI 110KV THANH PHO HUE ......ocoovverreereereerenensnsessenns 43
3.1, VLG BAU ceverrerrrrerecresessessessessessessssessssessessessessessssessessessessassesssssssessessessessessassssessesses 43
3.2.Xét ché @0 vAN hanh Dinh thONE: .....veceeeeeeerercrerrereesesesessesessessessssessessssessssessese 43

3.2.1. Trao luu cong suit ludi dién 110kV Hué khi chua c6 su két ndéi ciaa NMPMT
PRONE DIBI ..ottt s et s e er s eeraees 43

3.2.2. Trao luu cong suat ludi dién 110kV Hué khi c6 su két cia PMT Phong Dién .52
3.2.3. So sanh va nhét xét két qua mé phong trao luu cong suit trong 2 trudng hop ...60
3.3. ChE A0 VAN NANN SI COuururerrreircrenrcrerercsessesesessesssesesessesssessesessesssessesssessssessese 61
3.3.1. Trudong hop 1: Su 6 trén duong day KEt 1. ....o.ovvveeveveeeeeeeeeeeeeeeeeeeeeeeeeeae 62

3.3.2. Truong hop 2: Sy cd mat cong suat phat tai Nha may dién mit troi Phong Dién.63

3.4. K&t TUAN CHITOMIZ 3 ueceeeerecenreresessesessessesessesssessesessesssssssesessessssessesssessessssessssessese 65
CHUONG 4: PHAN TiCH ANH HUONG CUA CUM NHA MAY DPIEN GIO
HUONG LINH 1-2 PEN LUOI 110KV TINH QUANG TRlI.....ccucuverererenrcrrereneene 66
B.1. MG BAU cuuvererrerrerressessessessessesssssessessessessessessessssessessessessessessssessessessessessessessassssassesss 66
4.2. Ché d0 VAN hAnh DINh thUOME ....eveeeeeeeeeerereerersereesessesessesessessesessessssessessssesssessess 66

v



4.2.1. Trudng hop 1: Trao luu cong suét khi khong c6 su két ndi cua cum DG Hudng

Linh 1-2 & cac mure tai 100%, 75%, 50%, 25% cveevveeviieiieiieieeieeieeee e 66
4.2.2. Trudng hop 2: Trao luu cong suat ludi dién 110kV tinh Quang tri khi co sy két
cua cum nha may PG Hudng Linh 1-2 ... 74
4.2.3. So sanh va nhan cét két qua mo phong gitta 2 truong hop ......c.ceeeeeeeeeeeeeeeeenne. 82
4.3. Ché A0 VAN DANN ST COuuvurrrrrnrererererenscseesessesessessssessessssessssessesessessassssessssessssessess 83
4.3.1. Truong hop 1: Xét trudng hop su ¢b ngin mach tai thanh cai 22kV NMDG Huéng
Linh 1 khi K&t 081 TUGT I8N, +...vvovvvrierii st 83
4.3.2. Truong hop 2: Xét trudng hop su ¢d ngan mach duong day 110kV khi két ni cum
NMDG Hudng Linh 1-2 vO1 Tudi di€n. ..coeeeeiiiiieiiieieeeeeeee e 85
4.3.3. Truong hop 3: Xét truong hop ngung dot ngdt toan bd cum nha may dién gio
HUSONE LANh 1-2 1ottt ettt e e e e e e e eens 87
4.4. KEt TUAN CHIOMIZ G u.eoecreerecrrecreseresensesssessssessessssessessssessssessssessessssessessssessssessese 87
KET LUAN VA KIEN NGHI.....o.cecevreeeereeneressesesessesessessssssesessesessssessssessessssessssessess 89
TAI LIEU THAM KHAO.......uoeeeeereeerersesessessesessessssesssssssesssssssessssessessssesssssssessssesass 91
PHU LUC .ucciiiiiiinnninnnissnisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssass 92



DANH SACH CAC BANG, HINH VE

Bang 1.1: Thong s6 k¥ thudt va mang tai ciia cac TBA 110kV tinh Quang Trj........... 11
Bang 1.2: Thong s6 k¥ thudt va mang tai cac DZ 110kV tinh Quang Trj .................... 12
Bang 3.1: Cong suét ludi 110kV khi chua c6 két n6i NMPMT Phong Dién............... 51
Bang 3.2: Dién 4p tai cac nut khi chua c6 két ndi nha may DMT Phong Pién............. 51
Bang 3.3: Cong suét ludi 110kV khi c6 két n6i NMPMT Phong Dién........................ 59
Bang 3.4: Dién 4p tai cac nut khi c6 két ndi nha may DPMT Phong Pién..................... 59
Bang 3.5: Dién 4p nut 1an cin NMPMT Phong Dién trong 2 trudng hop mé phong ..60
Bang 3.6 : Kich ban su ¢6 khi mat toan bd cong suit phat NMDMT Phong Dién....... 61
Bang 3.7: Kich ban su ¢ khi mat toan b cong suat phat NMPMT Phong Pién........ 63
Bang 4.3: Cong suét ludi 110kV khi chua két ndi cum NMPG Huéng Linh 1,2 ....... 73
Bang 4.4: Pién ap tai cac nat khi chua két ndi cum NMPG Huéng Linh 1-2 ............. 73
Bang 4.3: Cong suét ludi 110kV khi c6 két néi cum NMPG Hudng Linh 1,2............ 81
Bang 4.4: Pién ap tai cac nat khi c6 két ndi cia cum NMPG Hudng Linh 1-2........... 81
Bang 4.5: Pién ap nut 1an cin NMPMT Phong Dién trong 2 trudng hop mo phong ..82
Béng 4.6: Kich ban sy ¢ ngan mach 22kV NMDG Hudng Linh ...........c..cooovevvennnnn, 83
Béng 4.7: Su ¢b ngin mach duong day 110kV két ndi NMDPG Huéng Linh 1-2 ........ 85
Hinh 1.1: So dd duong day 110 kV thanh phd HUé ...........covvmevvieeeeeeeeeeeeeeeeeene. 4
Hinh 1.2 : Khéi lugng quan li va van hanh lu6i dién Thira Thién Hué ...........c...o.......... 6
Hinh 1.3 : Cac nha may thuy dién va dién mat troi.......ccccoeeeveiiriieeeciieecieeeceeeeeee e, 8
Hinh 1.4: So d6 nguyén 1y 110KV tinh QUANE Tri. ...v.ovveeveeeeeeeeeeeeeeeee e 10
Hinh 2.1. Ctra s0 giao dién phan mém Etap 20.6.0. .........cooovimeveeeeeeeeeeeeeeeeeeenens 17
Hinh 2.2: Trang info cla NEUON «........v.ovveeeeeeeeeeeeeeeeeeeeee oo eeee e ese e, 18
Hinh 2.3: Trang rating ctia NEUON. .............cveveeveeeeeeeereeeeeeeeeeeeeeeeeseeseeeeseeeeseeseseeseeseseeneees 18
Hinh 2.4: Trang Short Circuit cla NGUON ...........co.ovveveeveeeeereeeeeeeeeeeeeeseeseeee e 19
Hinh 2.5: Trang reliability cla NZUON ............ovooviveeeeieeeeeeeeeeee oo 20
Hinh 2.6: Trang Rating ctiia MA&y phat........cccooveiiiiiiniiieieeeeeeeeeee e 21
Hinh 2.7 : Trang Imp/Model ctia may phat..........ccccoiiiiiiiiiiiee e, 22
Hinh 2.8 : Trang info cia duong dAy ........ccceeeeiiieiiiieiieeeiee e 23
Hinh 2.9 :Trang parameter cia duong day..........ccoceeiieiiiiniiiiiierieeceeeee e 23

\%!



Hinh 2.10 : Trang Configuration cia duong day ........ccccceeeveeeriieeeiieeeniee e 24
Hinh 2.11 : Trang Impedance ciia Guong day .........ccocceevieeniiinieiiiiicieceeceee 25
Hinh 2.12 : Trang info CUA CAP ...cooviiriiiiiieiieeeeeeeteeee et 26
Hinh 2.13 : Trang Impedance cla CAP.......c.eeevuieeeiiiieeiieeeiee et 27
Hinh 2.14 : Trang Physical CUa CAP........coovviiiiiiiieiiieeieeeee e 28
Hinh 2.15. Thong s MF thay dién Huong Didn — HUué......c.couoveeveeeeeeeeeeeeeeeeeeeeeens 33
Hinh 2.16. Thong sb cac tim PV NMDMT Phong Dibn .......c.cocvveeeeveeeeeeeieeeeeeeenans 34
Hinh 2.17. Thong s6 ddy PV NMBMT Phong Dién...........cccoovvvveiiveiieeeeeeeeeee, 34
Hinh 2.18. Thong s6 Inverter NMBMT Phong Didn ...........o.oovvveveieieeeeeeeeeeeeee, 35
Hinh 2.19. M6 hinh héa NMPMT Phong Dién 1én phan mém Etap ..........cccccoeeuee..... 35
Hinh 2.20. M6 hinh héa ludi 110kV thanh phd HUé...........occovoveevoieeeeeeeeeeeeeene. 36
Hinh 2.21. Thong s6 MF thiy dién QUANE Tr.......oooveveeveeeeeeeeeeeeeeeeeeeeeee e, 37
Hinh 2.22. Thong tin tuabin @10 .......ccccueeeiiiiiiiieeeiiee et 38
Hinh 2.23. Thong s6 dinh mirc ciia tuabin io ...........oooveevevevieeeeeeeeeeeee e, 39
Hinh 2.24. Thong s6 mo6 hinh may phat tuabin g0 ..........coovovveveeveieeeeeeeeeeeeeeeeeeen. 39
Hinh 2.25. M6 hinh héa cum nha may dién gi6 Huéng Linh 1-2.........ccooovviiinnnnnnnne. 40
Hinh 2.26. M6 hinh hoa ludi 110kV tinh QUaAng Trl ...ccveeeeeiiieiiieeieeeee e, 41
Hinh 3.1. Luéi dién 110kV TP. Hué khi chua két ndi véi NMPMT Phong Pién........44
Hinh 3.2. Trao luu cong suat & tai 100% khi chua két n6i NMBMT Phong Dién .......45
Hinh 3.3. Két qua md phong tai 100% khi chua két n6i véi NMPMT Phong Dién ....47
Hinh 3.4. D4 thi dién ap tai 100% khi chua két ndi véi NMPMT Phong Pién ........... 47
Hinh 3.5. Trao luu cong suét tai 50% khi chua két néi nha may PMT Phong Pién ....48
Hinh 3.6. Két qua mo phong tai 50% khi chwa két ni véi NMPMT Phong Pién.......50
Hinh 3.7. B4 thi dién ap tai 50% khi chua két ndi véi NMDMT Phong Pién ............ 50
Hinh 3.8. Luéi dién 110kV TP. Hué khi c6 su két ndi cia NMPMT Phong Pién ......52
Hinh 3.9. Trao luu cong suét tai 100% khi két ndi nha may DPMT Phong Pién........... 53
Hinh 3.10. Két qua mo phong tai 100% khi két ni véi NMDMT Phong Dién ........... 55
Hinh 3.11. D6 thi dién 4p khi phu tai 100% khi két ndi véi NMPMT Phong Pién.....55
Hinh 3.11. Trao luu cong suat tai 50% khi két ndi nha may DPMT Phong Pién........... 56

Vil



Hinh 3.12
Hinh 3.13
Hinh 3.14
Hinh 3.15
Hinh 3.17
Hinh 4.1.
Hinh 4.3.
Hinh 4.4.
Hinh 4.5.
Hinh 4.6.
Hinh 4.7.
Hinh 4.8.
Hinh 4.9.
Hinh 4.10
Hinh 4.11

Hinh 4.12.
Hinh 4.13:
Hinh 4.14.
Hinh 4.14.
Hinh 4.15:
Hinh 4.16:
Hinh 4.17:
Hinh 4.18:
Hinh 4.19:
Hinh 4.20:

viii

. Két qua mo phong tai 50% khi két ndi voi NMPMT Phong Dién ............ 58
. Do thi dién ap khi phuy tai 50% khi két ni voi NMPMT Phong Pién.......58
. Bién ép tai thanh cai bién Loc khi khong c6 NMDBMT Phong bién.......... 62
. Bién 4p tai thanh cai Pién Loc khi c6 NMPMT Phong 101151 WU 62
. Dién 4p tai cac nat 1an can khi mét cong suat NMPMT Phong Dién......... 64

Ludi dién 110kV tinh Quang Tri khi khong c6 NMBPG Hudng Linh 1-2 ....66

Trao luu cong suat tai 100% khi chua két néi NMBPG Hudng Linh 1-2 ...... 67
Két qua mo phong tai 100% khi chwa két ni NMPG Huéng Linh 1-2.......69
D6 thi dién ap tai 100% khi chua két n6i véi NMDG Hudng Linh 1-2 .......69
Trao luu cong suat tai 50% khi khong két n6i NMPG Huéng Linh 1,2 ...... 70
Két qua mod phong tai 50% khi chua két n6i NMPG Hudng Linh 1-2........ 72
D6 thi dién ap tai 50% khi chua két n6i NMPG Hudng Linh 1-2................ 72
Lu6i dién 110kV tinh Quang Tri khi két n6i NMPG Huéng Linh 1-2......... 74
. Trao luu cong suét tai 100% khi két néi NMPG Huéng Linh 1-2 ............. 75
. Két qua mo phong tai 100% khi két n6i NMDG Huéng Linh 1-2 ............. 77
Do thi dién ap tai 100% khi két nbi NMPG Huéng Linh 1-2 .................... 77
Trao luu cong suat tai 50% khi két n6i NMDPG Huéng Linh 1-2................ 78
Két qua mo phong tai 50% khi két ni NMPG Hudng Linh 1-2 ............... 80
D6 thi dién ap tai 50% khi két ndi NMPG Huéng Linh 1-2 ......c.co......... 80
Biéu d6 dién ap truong hop ngan mach 22kV NMPG Hudng Linh .......... 84
Dién 4p tai cac niit truong hop ngan mach 22kV NMPG Hudng Linh......84
Biéu d6 dién ap tai DG1 su ¢6 NM khi két nbi NMPG Hai Ninh............. 85
Dién 4p thanh cai Lao Bao khi sy ¢ duong day LB-HLI12........................ 86
Dién ap cac thanh cai voi sy ¢d NM DZ 110kV LB-HLI12 .......ccooueeec.... 86
bién &p tai thanh céi 110kV Lao BA0 ......c.ceovciiieiiiiiiiieeeeeee 87



DANH SACH CAC KY HIEU, CHU VIET TAT

STT Ky hi¢u Y nghia
1 bG Di¢n gid
2 bMT Dién mat troi
3 NLTT Nang luong tai tao
4 NMb Nha may dién
5 MBA May bién ap
6 bC Dong co
7 TH Truong hop
8 PT Phu tai
9 CSTD Cong suit tac dung
10 CSPK Cong suat phan khang
11 TLCS Trao luu cong suat
12 DC Dong dién 1 chiéu
13 AC Dong dién xoay chiéu
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DE TAI:TIM HIEU VA PANH GIA ANH HUONG CUA NGUON NLTT HUONG LINH, PHONG DIEN DEN
CLDA VA DE XUAT GIAI PHAP HAN CHE

MO DAU

1. Ly do chon dé tai

- Trong bdi canh kinh té Viét Nam ting truéng nhanh, nhu cau tiéu thu dién ciing
taing manh, du kién hon 10% mdi nim dén nam 2030. Dé dap ung nhu cau nay, Viét
Nam phai nhap khau dién va Ién ké hoach x4y thém nhiéu nha may dién, bao gdm thiy
dién, nhiét dién va dién hat nhan, nhung van chua du dap ing nhu cau va cling gip nhiéu
kho khan do su can kiét cac nguén nhién li€u hoa thach ciling nhu cac tac dong x4u dén
moi trudng. Sau khi gia nhap WTO, thach thic dat ra cho nén kinh té cang 16n, doi hoi
nganh cong nghiép dién ning phai phat trién manh mg, trong d6 dién gi6 va dién mat
troi dugce xem 1a giai phap hiéu qua, bén virng va cé tiém nang 16n dé khai thac. Nhung
bén canh nhiing lgi ich ma dién gi6 va di€n mat tro1 mang lai thi sy xam nhap cua cac
nha may ciing dem lai nhitng anh hudng nhat dinh dén ché do van hanh xéc lap ciing
nhu quéa do cua HTD.

- O Viét Nam néi chung ciing nhu tinh Quang Tri néi riéng 1a noi c¢6 diéu kién gi6
rat thuan loi, dic biét 13 tai ving d6i ndi trung du phia T4y, dugc ménh danh 13 “tha phu
dién gié” ctua Bac mién Trung véi téc do gid trung binh dat tir 6-8m/s. Noi bat trong s6
dé 1a Nha may dién gi6 Hudng Linh, dugc xay dung tai huyén Hudng Hoa. Day 1a mot
trong nhitng du 4n dién gié dau tién va tiéu biéu tai mién Trung, dong vai trd quan trong
trong viéc khai thac tiém ning gié cua dia phuong va cung cap ngudn dién 6n dinh cho
khu vye. Sy thanh cong ctia nha may Huéng Linh cho thay tiém ning 16n trong viéc ma
rong va phat trién nganh dién gié tai Quang Tri.

- Trong khi d6, tinh Thira Thién Hué c6 dién tich 16n 1a ddi nai va dong bang, s&
hitu ngudn birc xa mat troi doi dao, sé gid nang cao trong nam tir 1.800—2.000 gid/nam,
rat phit hop dé phat trién dién mat troi. Nha may dién mat troi Phong Dién, duoc xdy
dung tai huyén Phong Dién, 1a nha may dién mat troi dau tién di vao hoat dong tai mién
Trung. Du 4n nay khong chi cung cép luong dién dang ké cho ludi dién qudc gia ma
con mé ra hudng di méi cho phat trién ning luong sach gin v6i muc tiéu bao vé méi

truong va phat trién bén viing tai dia phuong.
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- Vi vay, viéc lua chon dé tai nghién clru tiém nang va hi¢u qua khai thac dién gio6
tai Quang Tri va dién mat troi tai Hué 1a rat thiét thuc. Dé tai khong chi gop phﬁn danh
gia kha nang ing dung ning luong tai tao tai timg dia phuong ma con gitp dé xuat cac
giai phap mé rong va ti wu hoa phat trién ngudn dién sach tai mién Trung, phu hop véi
dinh huéng ning lugng qudc gia trong thoi ky méi.

2. Muc dich nghién ciru

- Phan tich anh huong cta ludi dién 110kV cua tinh Quang Tri khi ¢c6 su két ndi
v6i nha may dién gi6 Hudng Linh va ludi dién 110kV cta thanh phd Hué khi co su két
nbi voi nha may dién mit troi Phong Dién.

- MO0 hinh hoa luédi dién 110kV tinh Quang Tri va nha may dién gi6 Huong Linh.

- M5 hinh hoa luéi dién 110kV thanh phé Hué va nha may dién mit troi Phong
Dién.

3. Pbi twong va pham vi nghién ctu

- Luéi dién 110kV tinh Quang Tri va nha may dién gié Hudng Linh.

- Luéi dién 110kV thanh phd Hué va nha may dién mit troi Phong Dién.
4. Phwong phap nghién ctru

- Thu thap va tong hop tai liéu.

- M5 phong thyc nghiém bang va thyc hién tinh toAn mé phong trén phan mém
Etap.

5. Dit tén dé tai

- Can ct vao muc tiéu, d6i tuong va pham vi nghién ctu, dé tai duoc dat tén la:
“TIM HIEU VA PANH GIA ANH HUONG CUA NGUON NANG LUONG TAI TAO
HUONG LINH, PHONG DIEN DEN CHAT LUONG DPIEN AP VA BE XUAT GIAI
PHAP HAN CHE”.
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DE TAI:TIM HIEU VA PANH GIA ANH HUONG CUA NGUON NLTT HUONG LINH, PHONG DIEN DEN
CLDA VA DE XUAT GIAI PHAP HAN CHE

Chwong 1: TONG QUAN VE LUOI PIEN 110KV KHU VUC
THANH PHO HUE, QUANG TRI VA CAC NHA MAY PIEN TAI TAO
PHONG PIEN, HUONG LINH

1.1‘. Téng quan vé lwéi 110KV thanh phé Hué va nha may dién mit troi Phong
Dbién: ) ‘ ] ]

1.1.1. Gioi thiéu tong quan vé lwoi dién 110kV thanh pho Hué.

1.1.1.1. Hién trang lwéi dién 110kV thanh phé Hué.

- Hién nay thanh phé Hué duoc nhan dién tir hé théng dién Quéc Gia qua cac myén
duong day 110 kV Pa Nang - Hué (chiéu dai 86 km day din 2x ACSR-185), tuyén Pdong
Hé6i — Hué (mach don ACSR-185) va duong day mach don 220 kV Hoa Khanh - Hué
(chiéu dai 80 km, day dan ACSR-400) thong qua céc tram bién ap sau: Tram 220 kV
Hué c6 cong sudt 1x125 MVA dién ap 220/110 kV, tram nay van hanh tir 08/2002, duoc
xay dung trén co sé mé rong tram 110 kV Hué 1, ndm trén dia ban xa Thuy An — Thanh
phd Hué (gan Ngu Binh). Tram 220 kV Hué nhan dién tir tram bién ap 500 kV qua
duong day 220 kV Pa Ning - Hué.

- Tram 110 kV Hué 1 (E6) c6 cong suit 2x40 MVA dién ap 110/35/22 kV, tram
Hué 1 nhan dién tir tram 220 kV Hué.

- Tram 110 kV Vin Xa (E5) c6 cong suat 1x25 MVA va 1x40 MVA dién ap
110/35/6 kV, tram ndy dua vao van hanh tir nim 1997 chit yéu cép dién cho cac phu tai
cua nha may Xi mang Van Xa.

- Tram 110 kV Dong Lam c6 cong sut 2x40 MVA dién ap 110/35/6 kV, tram nay
dua vao van hanh tir nm 2010 chil yéu cap dién cho cac phu tai cia nha may Xi méng
Van Xa.

- Tram 110 kV Phu Bai, cong suat 1x25 MVA, dién ap 110/35/22 kV, tram chu
yéu cung cip dién cho cac phu tai cia KCN Phu Bai.

- Tram 110 kV Liang C6, cong suat 1x25 MVA, dién ap 110/22 kV duogc dua vao
hoat dong dé cung cép dién cho khu du lich Lang C9.

- Tram 110 kV T2 Cau Hai, cong suat 1x25 MVA, dién ap 110/35/22 kV.

- Tram 110 kV T2 Chan May, cong suét 1x25 MVA, dién ap 110/22 kV.

- Tram 110 kV T2 La Son, cong suat 1x40 MVA, dién ap 110/35/22 kV.

- Tram 10kV T2 Hué 3, cong suit 1x25 MVA, dién ap 110/22kV.
1.1.1.2. TBA 110kV thanh phé Hué.

a) Tram bién ap 110kV
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- GOm 12 TBA 110 kV véi 19 MBA (603MVA), trong d6 PC Hué quan Iy 11 TBA
(16 MBA — 513MVA), 1 TBA 10 MVA ctua KH ES, 2 MBA (80MVA)

- TBA 110kV Phong Pién nhan dién tir TBA 220kV Phong Pién thong qua mach
vong xuét tuyén 175, 176/Phong Pién 220kV va tit NM PMT Phong Dién.

- TBA 110kV Pién Loc nhan dién tir TBA 220kV Phong Pién thong qua xuat
tuyén 173/Phong Pién va tir NM PMT Phong Pién.

- TBA 110kV Pong Lam nhan dién tir TBA 220kV Hué 1, TBA 220kV Phong
Dién thong qua mach vong xuét tuyén 176/Hué 1, 174/Phong Dién 220kV, va tit NMTD
Rao Trang 4, NMTD A Lin B1, NMTD A Lin B2.

- TBA 110kV Vin X4 nhan dién tir TBA 220kV Hué 1, TBA 220kV Phong Dién
thong qua mach vong xuat tuyén 171/Hué 1, 173/Phong Bién 220kV, va tir NMTD
Huong Pién, NMTP Binh Dién.

- TBA 110kV Hué 2 nhéan dién tir TBA 220kV Hué 1, TBA 220kV Phong Dién
thong qua mach vong xuat tuyén 176/Hué 1, 174/Phong Dién 220kV.

- TBA 110kV Hué 3 nhan dién tir TBA 110kV Hué 2 thong qua xuit tuyén
173/Hué 2.

- TBA 110kV Soi Hué nhéan dién tir TBA 220kV Hué 1 thong qua xuét tuyén
174/Hué 1.

- TBA 110kV La Son nhan dién tir TBA 220kV Hué 1, TBA 220kV Hoa Khanh
thong qua mach vong xuat tuyén 172/Hué 1, 171/Hoa Khanh 2, va tir NMTD Ta Trach.

- TBA 110kV Cau Hai nhan dién tir TBA 220kV Hué 1, TBA 220kV Hoa Khanh
thong qua mach vong xuét tuyén 172/Hué 1, 171/Hoa Khanh 2, va tit NMTPD Ta Trach.

- TBA 110kV Phu Bai nhan dién tir TBA 220kV Hué 1, TBA 220kV Hoa Khanh
thong qua mach vong xuét tuyén 173/Hué 1, 172/Hoa Khanh 2.

- TBA 110kV Chan M4y nhén dién tir TBA 220kV Hué 1, TBA 220kV Hoa Khanh
thong qua mach vong xuét tuyén 173/Hué 1, 172/Hoa Khanh 2.

- TBA 110kV Lang C6 nhan dién tir TBA 220kV Hué 1, TBA 220kV Hoa Khanh
thong qua mach vong xuat tuyén 173/Hué 1, 172/Hoa Khanh 2.

- TBA 110kV KCN Phu Bai 2 nhan dién tir TBA 220kV Hué 1, TBA 220kV Hoa
Khanh thong qua mach vong xuat tuyén 173/Hué 1 va 171, 172/Hoa Khénh 2.
1.1.1.3. Puwong day 110kV thanh phé Hué.

- Quan Iy 21 xuat tuyén (dai 291.33 km) va van hanh thué 12 xuat tuyén (127.26km)
cho khach hang.
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I I+

110kV Cau Hai — 110kV La Son 16700 ACSR185

1330 ACSR185
110kV Chén Méay — 110kV Phi Bai 2 19200 ACSR185
110kV LEng C& - 110kV Chén Méay 12700 ACSR185
110kV Phua Bai - 110kV Phu Bai 2 2700 ACSR185
110kV Pha Bai — 220kV Hué (E6) -20100 ACSR185
110kV Phu Bal 2 - 220kV Hué (E6) -16700 ACSR185
110kV Phu Bai 2 - 220kV Hué# (E6) 25300 ACSR185
220kV Hu€ (E6) — 110kV Hu#& 2 40400 ACSR185+

ACSR240
110kV Hué 2 — 110kV Pong Lam -4400 ACSR185
220kV Phong Bi&n — 110kV Vin Xa& 25600 ACSR185+

ACSR240
110kV DSng Lam - 220kV Phong Pién 78700 ACSR185+

ACSR240
220kV Phong Pién - 110kV Phong Dién 14500 ACSR185
110kV Phong Pién — 110kV Pién Loc 13700 ACSR185

"110kV Viin Xa — NMTD Binh Dién 9700 ACSR185

Hinh 1.2 : Khéi lugng quan 1i va van hanh ludi dién Thira Thién Hué
+ Truc phia Nam E6-Hoa Khénh:
« TBA 220kV Hué (E6) ndi v6i TBA 110kV KCN Phu Bai 2, TBA 110kV Pha
Bai, TBA 110kV Vinh Thanh, TBA 110kV Chan May, TBA 110kV Ling C6, TBA
110kV Cau Hai, TBA 110kV La Son, TBA 110kV Dét Hué.
« Puong day truyén tai chu yéu 1a ddy nhém 16i thép ACSR185
« Nhan dién cung cip tir NMBT Ta Trach.
+ Truyc phia Bac E6-Phong Dién 220 kV-Pong Ha
« TBA 220kV Hué (E6) ndi v6i TBA 110kV TBA 220kV Phong Dién, TBA 110kV
Phong Dién, TBA 110kV Dién Loc, TBA 110kV Dién MT.
« Duong day truyén tai chi yéu 1a diy nhom 15i thép ACSR 185 va ACSR240.
« Nhan dién cung cap tir NMDT Binh Pién, NMPT Huong Dién, NMPT Rao
Trang 3, NMDT Rao Tring 4, NMDT Alin Bl, NMDT Alin B2.
« Hué 3, TBA 110kV Hué 2, TBA 110kV Hué 4, TBA 110kV Vin X4, TBA 110kV
DPong Lam,
1.1.1.4. Cdc nha may dién két néi véi luéi 110kV thanh phé Hué.
- Cac ngudn thuy dién (274MVA) va dién mat troi ddu néi HT 110 kV: Alin Bl
46MVA, B2 20MVA, Rao Tring 3 13MVA, Rao Tring 4 14MVA, Huong Dién
81IMVA, Binh Dién 44MVA, Ta Trach 21IMVA, PMT Phong Dién 35MVA.
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Hinh 1.3 : Cac nha may thuy dién va dién mat troi
1.1.2. Gidi thi¢u tong quan nha mdy dién mdt troi Phong Dién.

Vi khi hau nhiét d6i gi6 mua c6 sd gio nang va birc xa trung binh trong nim cao,
dic biét 1a khu vuc mién Trung va mién Nam, Viét Nam 4n chira mot tiém nang 16n cho
nang luong mat troi phat trién. Ciing xu hudng d6, thanh phé Hué c6 birc xa nhiét va sb
gid nang trong nam lan luot khoang 1700 kWh/m2 va 2073,7 gio, 1a dia diém thich hop
cho cac duy 4n vé nang lugng mat troi.

Dién mat troi TTC Phong DPién 14 nha may dién mit troi xay dung trén ving dét

thon My Hoa, xa Dién Loc, huyén Phong Dién, Thanh phé Hué, Viét Nam.
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Nha may ¢ cong suit lip may 35 MW, dong dién thanh cong ngay 25/09/2018,
khanh thanh thang 10/2018.

Du 4n x4y dung trén dién tich 45 ha, cong suat dat 35 MWac twong duong 48 MWp
va san lugng dién hang ndm udce tinh 1a 61.570 MWh. Nha may dién mat tro1 TTC Phong
Pién gitp cit giam luong CO, khoang 20.503 tan/nam, gdp phan bao vé moi trudng,
dong thoi dong goép vao nd luc chung cta toan cau trong viéc han ché sy noéng 1én cia
Tréi Dat.

Viéc ndi ludi ctia ngudn ning luong tai tao s& gy mot sd anh huong dén ché do van
hanh cta ludi dién. Ngoai vn dé thay d6i trao luu cong sut, cac qua trinh qua do, song
hai...cling tac dong anh huong nhat dinh dén hé thong dién dia phuong.

Ddi voi cac nha may dién mat troi, viéc van hanh t6i wu cho nha may thuong 1a hé
s6 cong sut bang 1, ¢ nghia la cac nguon nay khong thé cung cap cong suat phan khang
trong ludi ma nguoc lai, nd s& phai tiéu thu cong suat phan khang dé duy tri qué trinh
1am viéc ciia cac thiét bi. Piéu nay c6 thé gdy nén anh hudng nhat dién trong ludi dién
vé dién 4p, tan s6, ... Do vay, viéc danh gid cic mic do anh hudng clia nha may khi két
nbi véi ludi dién thuc sy can thiét.

1.2. Tong quan vé lw6i 110kV tinh Quéng Tri va nha may dién gi6 Huwéng Linh:
1.2.1. Gidi thiéu tong quan vé lwéi dign 110kV tinh Qudng Tri.

1.2.1.1. Hién trang lwoi dién 110kV tinh Quadng Tri.

a) Nguon dién

- Hién nay tinh Quang Tri duoc cp dién tir cac ngudn chinh nhu sau: Ngudn dién
trén dia ban tinh — NMTD Quang Tri 2x32MW van hanh nam 2007, TD bakrong?2
2x9OMW, TD bakrong4 28MW, TD Hudng Phung 2x12 MV A, va cac nha may dién giod
Lién Tan 48 MW, BG Huoéng Phung 1 —2 — 3 80MW, Huéng Linh 3 —4 60MW, Hoang
Hai 40MW, Tan Lap S0MW.

- Nha may TP Quang Tri gdm 2 t6 may 32MW bat dau van hanh nam 2007. Thuy
dién Quang Tri hoat dong 6n dinh c¢6 vai tro quan trong trong vi¢c dam bao cép dién cho
toan tinh. Héng nam, nha may san xuét trén duéi 300 triéu kWh, hé s Tmax dat trung
binh 5000h/nam, dap tng phan 16n nhu cau sir dung dién cua tinh.

- Nguén dién tr cac tinh lan can: Tinh Quéang Tri con co thé nhan dién tr TBA
220kV Dong Héi 2x125 MVA (Quang Binh) qua BZ 110kV mach kép Pong Héi —
Pong Ha, TBA 220kV Hué 2x125MVA (Thira Thién Hué) qua PZ 110kV Hué - Pong
Ha va cac nha may thuy dién Huong Dién 3x27MW, Binh Pién 2x22 MW.
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Hinh 1.4: So d6 nguyén ly 110kV tinh Quang Tri.
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Béang 1.1:Thong so0 k¥ thuat va tinh hinh mang tai cac tram bién ap 110kV tinh Quang Tri

Imax | Imax Imax Mire
STT Tén DZ 110KV Tiét di¢n “w_w 054 | ‘seie NHM.._NM.._ _Mmg oy
(A) (A) (A) Yo
I [171/Dién Sanh - 177/Phong Dién 220 (VT119) ACSR185 [ 510 277 | 335 | 191 335| 65,7
2 [171/Péong Ha - 173/Péng Ha 220 ACSR185 | 510 | 517 | 504 | 49 517 101.4
3 [171/Lao Bao - 172/Khe Sanh ACSR185 | 510 | 396 | 292 | 173 39|  77.6
4 [172/Dién Sanh - 177/Déng Ha 220 ACSR185 | 510 333 | 386 | 240 386] 757
5 [172/Dong Ha - 174/Déng Ha 220 ACSR185 | 510 [ 535 | s0s | 493 53s| 1049
6 |172/Quan Ngang - 171/Vinh Linh ACSR185 | 510 | so1 | 413 | 388 so1] 982
7 [174/Khe Sanh - 172/Pakronga (VT38) ACSR 185 | 510 | 298 | 306 | 306 306 60,0
8 [174/TD Quang Tri - 182/Lao Bao 220 ACSR185 | 510 | 204 | 298 [ 210 208 584
9 [176/Déong Ha - 171/L¢é Thiy (VT244) ACSR185 | 510 [ 352 | 340 | 325 352 69.0
10 [177/Déng Ha - 171/Quan Ngang ACSR185 | 510 | 506 | 492 | 458 506|992
11 |178/Déng Ha 220 - 178/Phong Pién 220 (VT119) ACSR185 | 510 | 320 | 343 | 242 343 673
12 [179/Lao Bao 220-171/Khe Sanh ACSR185 | 510 | 522 | 367 | 323 522 1024
13 [181/Lao Bao 220 - 172/TD Quang Tri ACSR185 | 510 | 156 | 307 | 148 307 602
14 |171/Dakronga (VT38) - 171/Ta Rut ACSRI85 | 510 178 | 178 | 176 178] 349
15 |171/Huéng Linh 2 (VT161) - 173/Lao Bao ACSRIBS- | o161 410 | 223 | 11 410, 804
ACSR 300
16 [172/Ang Son - 172/Vinh Linh (VT244) ACSR185 | 510 | 504 | 383 | 360 504 988
171/TD Dakrong 2 (VT156A) - 172/Hudng Linh 2 2xACSR 185 -
17 [rren g & ACSR 300 | 710 | 448 | 4s6 | 456 456 64,2
18 [171/Dong Ha 220- 171/Cam Lo 2xACSR 185 | 1020] 592 | 586 | 550 592|580
19 [172/Cam L - 180/Lao Bao 220 2XACSR 185 |1020] 604 | 645 | 594 645| 632
20 [172/Déng Ha 220 - 172/TD Dakrong 2 (VT156A) 2xACSR 185 |1020| 512 | 526 | 554 ss4| 543
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I4

Imax Mire
STT Tén DZ 110KV Tiét dién A.w_“ m..mw a.w.m.n
(A) Yo
1 |171/Dién Sanh - 177/Phong Dién 220 (VT119) ACSR 185 510 277 65,7
2 [171/Pong Ha - 173/Dong Ha 220 ACSR 185 510 517 1014
3 |171/Lao Bao - 172/Khe Sanh ACSR 185 510 396 77.6
4 |172/Dién Sanh - 177/Dong Ha 220 ACSR 185 510 333 75,7
5 |172/Péng Ha - 174/Déng Ha 220 ACSR 185 510 535 1049
6 |172/Quan Ngang - 171/Vinh Linh ACSR 185 510 501 98.2
7 [174/Khe Sanh - 1 72/Dakrongd (VT38) ACSR 185 510 208 60,0
8 |174/TD Quang Tri - 182/Lao Bao 220 ACSR 185 510 204 584
9 |176/Dong Ha - 171/L.¢ Thuy (VT244) ACSR 185 510 352 69,0
10 [177/Déng Ha - 171/Quan Ngang ACSR 185 510 506 992
11 |178/Déng Ha 220 - 178/Phong Dién 220 (VT119) ACSR 185 s10 320 67.3
12 |179/Lao Bao 220-171/Khe Sanh ACSR 185 510 522 1024
13 |181/Lao Bao 220 - 172/TD Quang Tri ACSR 185 510 156 60,2
14 |171/Dakréngd (VT38) - 171/Ta Rut ACSR 185 510 178 349
15 |[171/Hudng Linh 2 (VT161) - 173/Lao Bao W)M.M_W_M%c- 510 410 80.4
16 [172/Ang Son - 172/Vinh Linh (VT244) ACSR 185 510 504 98,8
/ 3 2(V - 172/Hudémg Linh 2 2xACS 5- ’

17 ._/q.__.._ﬂamw v*uu_nqo:m 2(VTI56A) - 172/Hudémg Linh 2 J.Mrn.ﬁ.%-”ww_%. 710 448 64.2
18 |171/Déng Ha 220- 1 71/Cam L§ 2xACSR 185 1020 592 58,0
19 [172/Cam L - 180/Lao Bao 220 2XACSR 185 1020 | 604 63,2
20 [172/Dong Ha 220 - 172/TD DPakrong 2 (VT156A) 2xACSR 185 1020 512 543

Béng 1.2:Thong s6 k¥ thuat va tinh hinh mang tai cac duong day110kV tinh Quang Tri
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1.2.1.3. Buong day 110kV tinh Quang Tri.

I4

t chi tiét

N

0 16n

J4

40 sa
GVHD: GS. TS. LE KIM HUNG

ém nang gi

N

A

t cuoc kh

t Nam c0 ti

J4

A

vé tong nang luong gié khu vuc Bong Nam A, trong d6 Vi

a co mo
€

~

A, d

r

au

A

o7

gio Huong Linh.

r

12

ién

on

lugng Ch

d

r
1%

\

a may

4 nang

h
UNG

SVTH: NGUYEN BA QUOC

>
A

ong quan n

t

T

iéu

NGUYEN THANH H

 th

101

. 7

Trong chuong trinh danh gi
HOANG HUU BUC

9

N

1.2.2. G



DE TAI:TIM HIEU VA PANH GIA ANH HUONG CUA NGUON NLTT HUONG LINH, PHONG DIEN DEN
CLDA VA DE XUAT GIAI PHAP HAN CHE

nhat v6i tong tiém nang dién gi6 ctia Viét Nam dat 513.360 MW. Theo nghién ctru, hai
ving giau tiém ning dé phat trién dién gié nhét trong d6 1a Huéng Linh — Quang Tri.

Tinh Quang Tri chiu anh hudéng cua hai hudng gié chinh la gi6 mua Tay Nam va
gi6 mua Dong Bic, gié mua Tay Nam thuong dién ra tir thang 5 cho dén thang 8 trong
niam véi huéng gié chii dao ndm trong cung tir TAy Nam dén Tay véi tan suat hién dat
34,55%, toc do gi6 dao dong khoang tir 1,6 — 5,4 m/s, gi6 vung nay khong nhitng c6 van
tbe trung binh 16n ma con c6 thuan loi khac do l1a ) luong bao khu vuec it va cé xu thé
6n dinh, trong nhitng thang gi6é mua, ty 1& gié6 Nam va Pong Nam 1én dén 98% véi van
toc trung binh 8-9m/s, tirc 13 van toc c6 thé xay dung tram dién gié cong suat trén 10MW,
day 1a nhiing diéu kién thuan loi dé phat trién nang luong gié. Pién gi6 Huéng Linh 1a
cum nha mdy dién gi6 dat tai ving dét cua thi x3 Huéng Linh huyén Hudng Hoa tinh
Quang Tr1.

Céc du an nha may dién gi6 Hudng Linh:

+ Dy 4n dién gi6 Huéng Linh 1 ¢6 cong suat lap may 30 MW véi 15 tuabin gid, dat tai
thon Xa Bai, hoa luéi dién Qudc gia thang 4/2019.

+ Dy 4n dién gi6 Huéng Linh 2 ¢6 cong suat lap may 30 MW véi 15 tuabin gid, dat tai
thon Hoong va thon Coc, hoa dién ludi vao thang 5/2017.

+ Duy an dién gié Hudng Linh 3 c¢6 tong cong suat 30MW, thiét ké gom 9 tuabin gio,
mdi tuabin gio6 tir 3,3 - 3,465MW, dién ning trung binh khoang 123.329.000
kWh/nam.

+ Duy an dién gié Hudng Linh 4 c6 tong cong suat 30MW, thiét ké gom 9 tuabin gio,
mdi tuabin gi6 tir 3,3 - 3,4AMW, dién luong trung binh cung cip trung binh trén 100
tricu kWh/nam.

1.3. Két luan chwong 1.

Chuong 1 cua d6 4n da trinh bay cai nhin tong quan vé hé théng ludi dién 110kV tai
tinh Quang Tri va thanh phé Hué. Noi dung bao gdm céc thong tin chi tiét vé ngudn
dién, cac tram bién ap (TBA) ciing nhu hé théng dudng day truyén tai tai hai khu vuc
nay.

Ngoai ra, chuong nay ciing dé cap dén tong quan vé Nha may dién mat troi Phong
Dién va Cum dién gi6 Hudng Linh 12 — hai dy 4n ning luong tai tao quan trong trong

khu vuc. Véi cong suat thiét ké 1an luot 1a SOMW va 60MW, mdi ndm hai nha may nay

SVTH: NGUYEN BA QUOC 13 GVHD: GS. TS. LE KIM HUNG
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dong gop mot phan san luong dién dang ké vao ludi dién cua dia phuong, gop phan nang

cao dg tin cay va kha nang cung cap dién cho khu vuc mién Trung.
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Chuwong 2: GIOI THIEU PHAN MEM ETAP VA MO HiNH HOA
LUOI PIEN 110KV TAI THANH PHO HUE VA TINH QUANG TRI

2.1. Giéi thi¢u chung

Hé théng dién thuc hi€én nhi€ém vu truyén tai dién nang tu cdc nha may dién. Tu
day nang lugng s& duoc chuyén tai trén trén dudng day dé dua dén cac ho tiéu thy. Hé
thdng gifta cic nha may phat dién, may bién ap, duong day tai dién va cac ho phu tai
s lap thanh mot hé théng dién.

Pic diém cua hé théng dién la su can béng cong suét: Cong suét tao ra tai cac nha
may dién s& can bang voi cong suat tidu thy tai cac phu tai, cong suat ton hao trén duong
day va thiét bi.

Do hién tugng dap tng tirc thoi va ddc diém hang sé quan tinh dién cua cac thiét
bi dién trong hé théng 13 nho nén khi ¢ hién tuong dao dong trong toan hé thong hay
tai mot diém nao d6 cua hé théng s& dan dén su dao dong cua toan hé¢ théng dién.

Trong qua trinh van hanh hé thong dién can phai tién hanh cac cong tac tinh toan
& phong hé théng va tinh toan cac qué trinh qué do va xac 1ap cua hé thong dién dé dam
bao cho sy van hanh tbi vy, an toan, lién tuc cta hé théng.

Qua trinh x4c l4p cua hé thong tinh toan phan bd cong suat, dién ap, dong dién trén
cac nhanh & cac ché d6 lam viéc khac nhau va cac so do két day khac nhau cua h¢
théng. Viéc nay giap cho tao mdt phuwong thirc van hanh kinh té va chat luong dién
nang t6i wu nhat.

Tinh cac qua trinh quéa do khi c¢6 cac dao dong trong hé thong su cd ngin mach khi
c6 sy cat/dong tai dot ngdt dé co phuong an bao vé role va tién hanh sa thai, huy dong
nguén, dé loai trix cac dao dong anh huong dén sy 1am viéc cua hé théng.

Mot phuong tién dé tinh toan mo phong cac ché do 1am viéc cua hé théng dién
dugc diung ¢ nhiéu nude trén thé gidi 1a chwong trinh ETAP cua Cong ty Operation
Technology, Inc (OTI).

2.2. Gi6i thi¢u phan mém Etap.

ETAP la san pham cua cong ty Operation Technology, Inc (OTI). ETAP dugc ra
doi ngay tir nhitng budi dau tién khi méy tinh dién toan bat dau dugc sir dung dé hd tro
cong viéc. ETAP thu hut dugc sé luong nguoi ding dong dao va ngay cang dugc tin
dung.

Phian mém ETAP duoc chia thanh 2 mang chinh 1a ETAP Off-Line va ETAP Real

Time. ETAP Off-Line cung cAp c4i nhin diu tién, mod phong hé théng dién cin quy

SVTH: NGUYEN BA QUOC 15 GVHD: GS. TS. LE KIM HUNG
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hoach trén mé hinh va kiém tra tru6e khi thi cong di 4n. ETAP Real Time hudng dén
mot hé théng dién tu hanh bao gém thu nhan dir li¢u, giam sat va du bao trudc nhirng
bién ¢ c6 thé xay ra, quy hoach dong ciing nhu thao tac tip trung hé thong dang van
hanh. Bén canh d0, cic chirc ning cia ETAP can thiép dugc trong tit ca cac giai doan
clia qua trinh tinh todn, giup cho qua trinh chuyén giao giai doan, ghép ndi cac khau
hay béo tri, van hanh dé dang do st dung mot nén tang, ngdn ngir chung.

ETAP 1a giai phap tich hop thiét ké, mo phong, van hanh, ty dong hoa dé quan 1y
nang lugng toan dién cho hé théng phat dién, truyén tai, phan phéi, va cac hé théng
dién cong nghiép. Vi phién ban ETAP dau tién duoc ra mét vao nim 1983, dén nay
sau hon 40 nam phat trién, ETAP lién tuc dan dau thi trudng cong nghé toan cau.

Chuong trinh ETAP 14 hé thong dién mo phong chuong trinh trén may chi quan
1y van hanh muc tiéu cling nhu hé thong dién quy hoach. Hé théng phan tich tinh toan
ma chuong trinh ¢6 kha ning thuc hién bao gom:

« Tinh trao luu cong suat tai cAn bang.
« Tinh trao luu cong suit tai khong can bang.
« Tinh ngan mach.
« Pong ngit dong co, may dién quay.
 Phan tich song hai
« Khdo sat 6n dinh hé théng
« Phdi hop céc thiét bi bao vé
« Téi vu trao luu cong sut
* Tinh d0 tin cay hé théng
« Bu t6i wu cong suat phan khang
» Tinh luéi noi dat
« Tinh toan cap ngam
» Thiét ké mach diéu khién
« Quan Iy hé thong theo thoi gian thuc (Realtime)
« Quan ly ludi dién trén so do dia Iy GIS
2.3. Cai dat

Tuy thudc vao version cta etap ma ¢ yéu cau vé hé thdng va cach cai dit co khac
nhau.
2.3.1. Giao dién

Ctra s0 chinh ctia phan mém Etap 20.6.0 duoc thé hién nhu hinh 2.4,

SVTH: NGUYEN BA QUOC 16 GVHD: GS. TS. LE KIM HUNG
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Trén cung cua ctra s6 giao dién phan mém Etap l1a thanh Menu véi cac cong cu nhu
File, Edit, View,...

Phia dudi thanh Menu 1a thanh cic chirc ndng m6 phong, tinh toan nhu tinh toan
trao luu cong sudt, tinh ngan mach, phan tich song hai, téi wu hoa tu bu cong suat phan
khang, tinh toan d¢ tin cay,...

Phia goc phai ctia cira s6 giao dién 1a thanh chira cac phan tir @& mo hinh hoa so d6
luéi dién. Bao gém 3 phan tir chinh sau:

- Phan tir AC: Bao gdm céc phan tr nhu ngudn hé thdng, may bién ap, may phat,
thanh gop, dudng ddy, dong co, phu tai, dién tro, dién khang, tu bu, thiét bi dong cit,
tua-bin gio, tim quang dién, ...

- Phan tor DC: GOom thanh g6p DC, dién tré DC, pin, dong co DC, phu tai DC, cac
thiét bi dong cat DC, ...

- Phan tir bao vé do luong: Gom bién dong, bién dién ap, dong ho do dong, dong
ho do ap, cac ro-le bao v¢,...

Phia goc trai cira s6 giao dién 1a thanh chira cic cong cuy tinh toan thiét ké nhu hé

thong nbi dat, hé thong muong cap, hé thong kéo cap, so dd mach diéu khién AC,DC,...
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Hinh 2.1. Cira sb giao dién phin mém Etap 20.6.0.

2.4. Chi tiét cac phin tir chinh
2.4.1. Nguon (hé thong)
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% Trang info
Nguon dugce xem 1a thay thé cho 1 h¢ thong phire tap cong suat vo cung 1on
dugc dac trung boi cac thong so
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Hinh 2.2: Trang info ctia ngudn

ID: Tén cia ngudn (hé thong)
Bus: két ndi voi bus nao (kém dién ap dinh mirc)
Mode: chon chtic ning ctia nguon
+ SWING: nut can bang
+ Voltage control: diéu chinh dién ap
+ Muvar control: diéu chinh cong suat phan khang
+ PF control: diéu chinh hé s6 cong suat
% Trang rating
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Hinh 2.3: Trang rating ctia nguén
Rated: dién ap dinh muc (kém kiéu ddu day)
Balanced/Unbalanced: ba pha cin bang/ khong cén bang
SVTH: NGUYEN BA QUOC 18 GVHD: GS. TS. LE KIM HUNG
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Generation Categories: cac thiét 1ap cac thong s hoat dong ctia ngudn
Operating: cic gia tri cua trang thai hoat dong gan nhat
Swing mode: %V and angle
Voltage control mode: %V and MW
Myvar control mode: MW and Mvar
Power Factor control: MW and PF
% Trang Short Circuit
B8 Power Grid Editor - U1 X

Info  Rating ShotCrcut Time Domain Hamonic Reliabity Energy Pice Remarks Comment

[ OkV Swing

Grounding

SC Rating SC Impedance (100 MVAb)
MVAsc  MyAsc X/R kAsc % R " X
Pos. 0 0
Ifhase 0 0 0
Neg 0 0
1Phase 0 0 0 B
st@VIE V¥ Zeo 0 0
& [ ) (] v - [Dls8 (2] oK | Cancel

Hinh 2.4: Trang Short Circuit ctia nguon
Grounding: T) dau day
SC rating: Thong sb tinh ngin mach
Mvasc: Cong suat ngan mach
X/R: Ti s6 cam khang / Trd khang cua tong tro thay thé
kAsc: Dong ngan mach

¢ Trang Harmonic:

SVTH: NGUYEN BA QUOC 19 GVHD: GS. TS. LE KIM HUNG
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Trang nay lwa chon dang dién 4p dau ra va song hai cua hé thong (sin, khong sin,
cac dang song nghich luu,...) theo thu vién tich hop sdn trong phan mém
% Trang Reliability
B8 Power Grid Editor - U1 X

Ifo  Rating ShortCicut Time Domain Hamonic Reliabiily Energy Price Remarks Comment

[ okv Swing

Reliability Parameters Library
M IEE  Faiure/yr Lbrary
Source
M 4380 Repar/yr MTTF 1:6 w I.—
FOR 14678E-4 MTTR 2 he
Type
MR 80
Class
(C) Replacement Avaiable Atemative Supply =
Switching Time
s ! hr 2 hr
& (@ =l [g] u Dl 2] OK || Cancel

Hinh 2.5: Trang reliability cia ngudn

Céc thong sd dé tinh bai toan xac dinh do tin cdy cung cip dién toan hé thong
+ AA:s6 lan su c6/ nam
+ MTTR: thoi gian stra chira (g10)/ nam
+ Wty 1€ sua chira trung binh/ ndm(p=8760/MTTR)
+ FOR =MTTR/(MTTR + 8760/ AA)
+ MTTF: khoang thoi gian giita 2 1an hu hong
+ rp: thoi gian thay thiét bi
+ Switching Time: thoi gian chuyén sang ngudn cung cap mai

2.4.2. May phat
May phét ciing twong ty nhur ngudn chi khac 1 vai diém sau:
% Trang Information

Trong trang nay cho phép ta lya chon mdy phat van hanh theo mdt trong
céc ché do:
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- Swing

- Votage Control
- MVar control

- PF Control.

& Synchronous Generator Editor - Gen1 X

Hamonic  Protection Relabilty FuelCost TimeDoman OandM Remaks Comment
Info Rating Capabity Imp/Model Groundng Inedia  Excter Govemor PSS

[0kv 0MW  Vokage Control

Rating
(MW KV % PF MVA % B Poles
0 0 85 0 95 4
% of Bus Nom. kV FLA RPM
T o [1500
Gen. Category %V | Ange | MW | Mvar | %PF | Qmax | Qmr
1 | Design 100 0 0 0
2 Nomal 100 0 0 0
3 | Shutdown 100 0 0 0
4 |Emergency 100 0 0 0
5 |Standby 100 0 0 0
Prime Mover Rating Mvar Limits
Continuous Peak C Curv
HP MW HP MW RO ek M
0 0 0 0 © User-Defined 0
Operating Values
%V Vangle MW Mvar
0 0 0 0
B (@[] (] cent - Dl@@l ox | conce

Hinh 2.6: Trang Rating cia May phat
Trang Rating gom cac thong so:
+ MW: cong suét P dinh mirc
+ kV: dién 4p dinh muc
+ %PF: hé s6 cong suat
+ MVA: cong suat S dinh muc
+  %Eff: hiéu suat 1am viéc.
+ Poles: sb cuc.
+ FLA: dong pha ¢ cong suat dinh muc.
+ RPM: tdc do déng bo.
PrimeMover Rating: cong suit lién tuc va cao diém dung dé tinh cac

canh bao luc khéi dong cac phu tai dong co.
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Mvar Limits: gidi han cong suit khang lac cao diém. C6 thé cai dat
hodc Etap tu tinh theo PrimeMover Rating.
% Trang Imp/Model
Trong trang ndy, ¢6 thé lya chon hé théng diéu chinh toc d6 va hé thong dicu
khién dong co ddi voi may phat dong bo.
& 5ymcheonous Genecator Edor - Gen) x

Hamonic  Protection Reliabi#ty FueiCost TimeDoman OandM Remaks Comment
Info Ratng Capabity Imp/Model Grounding Inetia  Exciter Govemor PSS

[okv oMW  Votage Cortrol

Impedance Xd" Tolerance
" B Xd'/Ra 0 Ra 0 Ra 0 0
X2 0 X2R2 0 R2 0 R2 0
Inertia
Xo 0 X0/RO 0 RO 0 RO 0
H 0
Ric 0 Rdc 0
Dynamic Model
Sec
) Subtranssent Xd 0 Xq 0 Tdo 0 Sbreak 08
) Transient Xdu 0 S100 0
O Equvalent 0 $120 0
Typical Data Xy 0 Damping 0
Type IEC60909SC

Exciter Type  Turbine 130%
Gen. Steam Turbo
[} Compound Exc

[_] Adust KG based on PG PG 75
GOSTSC
Excer Type  Thyristor Seif-Exctation

(B ([ (5] (] Gent D8R o | cocel

Rotor  Round-Rotor

Hinh 2.7 : Trang Imp/Model ctia may phat

Impedance: thong tin veé tréy khang si€u qua do, thur tu thuan, nghich,
khong dung trong tinh todn ngan mach.

Dynamic mode: mo hinh may phat va cac thong s6 (bo thong sb
chuan) dé phan tich 6n dinh hé thong

Type: kiéu may phat (hoi, khi, thay dién) va loai rotor (cuc an, cuc
161).

IEC 60909 S.C: giéi han chiu duoc khi ngan mach theo tiéu chuan
IEEE 60909.

2.4.3. Bus (Thanh gop)

Bus 12 mot phan tir dung dé lién két cac phan tir khac nhu may phat, tai,
thiét bi bao vé, trong Bus c6 cac thong tin chinh sau:
¢ Trang info:
ID: Tén thanh gép
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Nominal kV: dién ap dinh muc

Initial / Operating: Gia tri dién ap, phan trim dién ap, goc pha dién
ap ban dau va khi hoat dong

Load Diversity Factor: Gidi han tai cua bus
2.4.4. Pudng day

% Trang info

Cop g

B8 Qo oW

Hinh 2.8 : Trang info cua duong day
ID: tén duong day.
From/To: day ni tir Bus /dén Bus.

Length: chiéu dai day, chon don vi thich hop
¢ Trang parameter

L) AR A 2N2

Hinh 2.9 :Trang parameter cia duong day

Conductor Type: loai diy dong hay nhom
SVTH: NGUYEN BA QUOC
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R-T1: dién tré ¢ nhiét do T1

R-T2: dién tré ¢ nhiét do T2 (R-T1 va R-T2 1a 2 diém dé Etap ndi suy
ra dién tré duong day & cac nhi¢t do khac)

Outside Diameter: duong kinh ngoai cua day

GMR: ban kinh trung binh nhén gifta caic nhom day day cung pha
(Dm).

Xa: tré khang cua day pha trén 1 don vi chiéu dai (Etap tu tinh).

Xa’: dung dan cuia day pha (v6i khoang cach trung binh hinh hoc giita
cac day pha 1a 1 ft) trén 1 don vi chiéu dai (Etap tu tinh).

Ground Wire: thong sb day ndi dat.

Ngoai ra Etap con cung cap 1 thu vién day phd bién véi day du cac
thong sd rat tién loi. Thu vién nay c6 thé tiiy bién theo diéu chinh ctia ngudi
dung.

¢ Trang Configuration

=F Transmission Line Editor - Linel X

Sag & Tension Ampacity Compensation Reliabiity Remarks Comment
Info Parameter  Configwration  Grouping  Earth impedance Protection

Configuration Type GMD Layout
Horizontal - 0 m
A ] C
Phase @ 6 @
Height Spacing

0 m A8 0 m

BC 0 m Helght

CA 0 m

Ground Wires Conductors
Number of Ground Wires

o

| Transposed
Separation 0 cm

Conductors/phase 1

B (@ (] (K] et >l a2 ﬂ_] Cancel

Hinh 2.10 : Trang Configuration cta duong day
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Configuration: cich b tri day (thang dung, nim ngang, tam giéc,
mach kép)

GMD: khoang cach trung binh nhan gitra cac day pha (m)

Phase: khoang cac giira cac day pha, cac ddy pha véi dat

Transposed: chon néu ddy dan c6 hoan vi day du

Separation: khoang cach trung binh hinh hoc gitra cac day (truong
hop phéan pha)

Conductors/phase: s6 ddy trong ciing mot pha (trudng hop phan pha)

Ground wires: diy chng sét

Véi cac thong sb trén Etap s& tu tinh ra tré khang duong day

Céc thong tin vé ndi dat duong day (ndi dat chdng sét, ndi dat lip
lai...).

¢ Trang Impedance

= Transmission Line Editor - Line1 X

Sag & Tension Ampacty Compensation Redabity Remarks Comment
Info Parameter Configuration Grouping Eath Impedance Protection

Impedance (per phase) Project

Frequency 50 Hz
R-T X Y
Pos B 0 0 © Calculated
) User-Defined
Neg 0 0 0 Unit
s 0 0 0 © Ohms per 1 km
) Ohms
R. X, Y Matrices
© Phase Doman
R X Y
() Sequence Domain
Library Temperatures Operating Temperatures
Base T1 Base T2 Minimum Maximum
75 C 75 C 75 C 75 C
LB B8 () oo

Hinh 2.11 : Trang Impedance cta duong day
Co 2 tuy chon:
+ Calculated: nhan két qua tinh tir Etap (R, X, B)
+ User Defined: nhap sé liéu ¢ san (R, X, B)
Impedance (per phase): cac thong sé R, X, B cho thtr tu thuén,
nghich va tha ty khong
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Loaded Conditions:

—+

—+

—+

—+

—+

Weight: trong luong day

Ice: 4o day 16p bang bam trén day
k Factor: hé sd k

Wind: ap luc gid

Elongation Coefficient: hé s6 gian ng ciia diy dan

AV/Cu Strands: sb soi va dudng kinh mdi soi phan dan dién
Steel Strands: sb soi va duong kinh mdi soi phén chiu luc
Modulus of Elasticity: kha nang chiu lyc kéo

Known Conditions: cac diéu kién

+ Ice: do day cua 16p biang bam trén day dan

—+

—+

—+

—+

Wind: ap luc gid
k Factor: hé sd k
Temperature: nhi¢t do van hanh

Tension or Sag: chon gid tri d§ vong hay luc cang day cho phép

2.4.5. Cap luc (Cable)
¢ Trang info
Trong trang nay, ta c¢6 thé nhap tén duong day, chi danh cac Bus két ndi,
chiéu dai ciia dudng day cap luc, cap cap dién cho tai 1 pha hay 3 pha, sai s6

chi€u dai cép, so soi cap trén 1 pha.

Yoy - Prave Serg - GNO/PE Rk sttty Bt Aty

b ratne Loadng ARy Prorechan

fane

Lk 1o Liway Py

B N (=] K o D1 04 R] Lox )| Conon

Hinh 2.12 : Trang info ctia cap
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ID: Tén cap
Length: chiéu dai cap
Tolerance: sai s6 chiéu dai
Conductors/Phase: s soi cap/1 pha
Connection: cap cap dién cho tai 1pha/3pha
% Trang Impedance
Trong trang ndy hién thi thong tin vé tré khang tht tu thudn, tht tu nghich,

don vi tr¢ khang, nhiét o cap.

[| cable Editor - Cablel X

Sizing - Phase Sizing - GND/PE Reliabilty Routing Remarks Comment
Info Physical Impedance Configuration Loading Capactty Protection
Option Units Frequency
Postive Seq Zero Seq o Project

Ohmsper 1000 .

O Lorary © Library m 5 Hz
(O Calculated D Calculated (O Ohms Data
(O User-Defined  Cable-Z Extemal File x Hz
impedance - Library

R X L % X/R C Y
== Pos 0 0 0 0 0 0 0
= Zeo 0 0 0 0 0 0 0

Calculated Impedance

Layout Rat Condutt Type Steel

Cable Temperature
Base |75 C Mn. 75 TC Max. 75 C

Susceptance Calculation: Cable insulation thickness or outside diameter is 0
Impedance Calculation: A cable lbrary must be selected from the Info page

@B (K] caer -2 @ (oK) cones
Hinh 2.13 : Trang Impedance cua cap
Impedance (per conductor): tr¢ khang thir ty thudn va thir tu nghich
Units: don vi tré khang
+ Cable temperature: nhi¢t do cap
+ Base: nhi¢t do tinh R (&6 muc tr¢ khang)
+ Min: nhi¢t d van hanh nho nhat

+ Max: nhiét do van hanh 16n nhat
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Gia tr1 nhi¢t @6 nay dung dé noi suy ra dién trd cua cap ¢ nhiét do hoat

dong khac nhau.

% Trang Physical
Trang hién thi cic thong tin vé dién trd DC & 25°C, dudng kinh ngoai,
duong kinh 161, chidu day cach dién, chiéu day vo boc, khdi lwong cap trén 1
don vi chiéu dai, cu trac 18i dan, vat liéu 1am giap boc, vat liéu lam vo

e
ngoait,...
[| Cable Editor - Cablel X

Sizng - Phase Saing - GND/PE Retabity Routng Reenarks Coetment
o Pryscal impedance Configuration Loadng Capacty Protecton

Order of Conductor, insudaon. Sheld. Sheath Beddng Amer Jacket
Devensions e

Conductor Construction  Confind Duameter 0 on

inaustion | None

Shiedd/Screen Nt Sreelded

Max hduced Vi

Jacket Nooe

Cable | Yone Diameter 2 o
DC Resistance
Rdc 0 micro Ohms per meter

Cable Puling
kghm kg/mm2 Kg/m

& @ (5 (] coer B @R (oK) coe
Hinh 2.14 : Trang Physical cua cap

Cable Pulling:

+ Rde: dién trd DC ¢ 250C duong kinh 161

+ Insulation: chiéu day cach dién

+ Sheath: chiéu day giap boc

+ Jacket: chiéu day vo boc

+ Weight: khéi luong cap trén mot don vi chiéu dai

+ Max.Tension: lyc kéo 16n nhit cho phép trén mo don vi di¢n tich

+ Max.SW: ap luc lon nhét cho phép trén mot don vi chiéu dai
Conductor Construction: Cau tric 15i din. GOm céc ciu triic sau.

+ ConRnd: Concentric Round None Coated None Treated
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+ ConRnd-Coated: Concentric Round Coated None Treated
+ ConRnd-Treated: Concentric Round None Coated Treated
+ CmpRnd-Treated: Compact Round None Coated Treated
+ CmpSgm: Compact Segmental None Coated None Treated
+ CmpSgm-Coated: Compact Segmental Coated None Treated
+ CmpSgm-Treated: Compact Segmental None Coated Treated
+ CmpSct-Treated: Compact Sector None Coated Treated
Shielding: c6/ khong giap boc
Sheath/Shield End Connection: co6/khong ndi dat vo cap
Sheath/Armor Type: vit liéu giap boc. Gom cac loai sau.
+ None
+ Lead Stheath
+ Aluminum Sheath
+ St Armor/30 dg/ 15 W St Armor/30 dg/ 15 W
+ StArmor/30 dg/ 20 W
+ St Armor/30 dg/ 25 W
+ StArmor/45dg/ 15W
+
+ St Armor/45 dg/ 9999 W
Jacket Type: vat liéu vo ngodi ctia cap. GOm cac vat liéu sau
None
Paper
PE
PVC
XLPE
EPR
SBR
Rubber

Rubberl
Rubber2

+ + + + + o+ o+ o+ o+ o+ o+
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7

¢ Trang Loading
Trang nay hién thi cac thong tin sau:
Operating Load/Current: gia tri dong dién dé tinh 6n dinh nhiét
+ Avg: gia tri dong dién cho tai 3 pha can bang
+ Phase A: gia tri dong dién pha A (tai 3 pha khong cin bang)
+ Phase B: gié tri dong dién pha B (tai 3 pha khong can bang)
+ Phase C: gia trj dong dién pha C (tai 3 pha khong can bang)
+ Growth factor (GF): h¢ s6 ting tai trong tuong lai
Loading current for sizing: gia tri dong dién dé xac dinh tiét dién cap
t6i wu
+ Operating current: dong dién cap dang tai (theo so d6 1 soi)
+ FLA of Element: dong dién theo thiét bi cap cap dién
+ User-Defined: nguoi dung nhap
UnderGround raceway (UGS): tinh toan muong cap
+ Sheath/Armor Current: gia tri dong dién chay trong vo cép (tinh
theo % dong trong 161 cap)
+ Optimization options: lua chon nay dé xac dinh bai toan tinh 6n
dinh nhiét theo tiét dién t6i uu
+ Fixed Current: c6 dinh dong dién
+ Fixed Size: cb dinh kich thudc cap
2.4.6. May bién ap 2 cudn day.
% Trang Information: Trong trang ndy ta c6 thé nhap cac thong s sau:
ID: Tén MBA
Prim: Tén bus két ndi phia cao ap, dién ap phia cao ap
Sec: Tén bus két ndi phia ha 4p, dién ap phia ha ap
Standard: Theo tiéu chuan ANSI hay IEC
% Trang Rating: O trang ndy, hién thi mot s6 thong tin nhu sau:
Voltage Rating: Di¢n 4p dinh muc
Power Rating: Cong suét dinh murc

Max MVA: Kha nang qua tai cuia MBA
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Type/class: Ty timg loai tiéu chuan MBA phan ra 1am nhiéu loai va nhiéu
16p khac nhau (giai nhi¢t, lam mat, vat liéu,...)
% Trang Impedance: Trong trang nay hién thi mot sd théng tin sau:
%Z: Gia tri ph'?m trdm cua téng tr&6 MBA so vo1 Zcb duoc tinh dua trén
dién 4p dinh mirc MBA va cong suét dinh mic MBA
X/R: Ti s6 tro khang / dién trd MBA
Z Variation: Tong tr khi diéu chinh ddu phan 4p MBA
Z Tolerance: Sai s6
% Trang Tap: Trong trang nay hién thi cac thong tin nhu:
Fixed Tap: Chon dau phan 4p MBA. Ta c6 thé chuyén d6i chon theo cac
nac phan ap hay theo kV bang cach 4n vao %Tap
LTC/Voltage Regulator: Thiét 1ap cac gia tri dién ap ctia mdi nac dau phan
ap ciing nhu chon MBA ¢6 dau phéan ap hay khong. Nhan vao LTC dé thiét
1ap céc gia tri dau phan ap
* Trang Grounding:
Trong trang nay hién thi thong tin vé to ddu ddy MBA va kiéu nbi dat cia
MBA
2.4.7. Mady bién dp 3 cudn day.
May bién 4ap 3 cudn day tuong ty nhu MBA 2 cudn diy nhung c6 bd sung
thém thong tin vé cudn day thir 3.
2.4.8. Phu tii.
% Trang Information: Trang nay hién thi cic thong tin:
ID: bit tén phu tai
Connection: Lya chon tai 3 pha hodc 1 pha, néu 1 pha thi 1a pha A hay pha
B hay pha C
< Trang Nameplate: Trang ndy gom céc thong tin sau:
Model Type: Chon loai phu tai nhu la tai thong thuong, tai khong can
bang,...
Ratings: Cai dat gia tri cong sut tac dung, cong suat phan khang, hé sd
cong suét, dong dién,...
Load Type: Cai dat ty 1€ tai tinh va tai dong
< Trang Short Circuit: O trang nay, gdm céc thong tin sau:
%LRC: Thé hién dong sy ¢b khi ngan mach do dong co tra vé
%, Total Load: Thé hién % tai dong co
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X/R: Thé hién ti s6 tro khang / dién tré cua dong co
2.4.9. PV Array
% Trang Information: Trong trang nay hién thi mot so thong tin sau:
ID: Dit tén cho hé thong pin quang dién
Bus: Thanh gop ma hé théng tam pin quang dién két nbi

% Trang PV Panel:

Trong trang ndy, ta c6 thé cai dat cac thong s cta 1 tim pin quang dién bao gém
cong suat, dong dién, dién 4p,... Va trong trang nay, ta ciing c6 thé chon tim pin quang
dién theo thu vién tich hop sin trong phan mém.

% Trang PV Array:

Trong trang ndy, ta c¢6 thé cai dit dé xac dinh dung luong tong ctia hé théng pin quang
dién, bao gdm sb tAm pin trong mot chudi, s6 chudi song song dé tao thanh mot hé thong.

% Trang PV Inverter:

Trong trang ndy, ta c6 thé cai dat cac thong tin vé thong s6 AC/DC cua inverter &
mot trong hai ché d6 1 duy tri hé s cong suat khong doi hodc duy tri dién ap khong
doi.

2.4.10. Tuabin gio.
< Trang Information: Trong trang nay hién thi cac thong tin sau:
ID: Bat tén cho tuabin gio6
Type: Lua chon loai tuabin gio
Control: Lua chon kiéu diéu khién tua-bin gio
Operation mode: Lua chon ché d6 van hanh cua tuabin gio o ché do duy tri cong
suat phan khang khong doi, duy tri dién ap khong doi hoidc 1a ché do dong co cam
ung

< Trang Rating: Trong trang nay, ta c6 thé thiét 1ap cac gia tri cong suat dinh mic,

dién ap dinh muec, toc do gi6 trung binh cua tuabin gio

< Trang Turbine: Trong trang nay hién thi cac thong tin sau:

Vrate: Van toc gi6 trung binh
Diameter: Duong kinh cua rotor
Swept Area: Dién tich quét cua rotor
Cut-in speed: Tc do gi6 ma tuabin dua vao 1am viée
Cut-out speed: Toc do gié ma tuabin nglng 1am viéc
Pitch angle: Goc diéu chinh canh tuabin
2.5. Mo hinh héa lwéi dién 110KV thanh pho Hué va lwéi dién 110KV tinh Quang

Tri
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/4

2.5.1. Mo hinh héa lugi di¢gn 110kV thanh pho Hué
2.5.1.1. Quy woc thiét ldp nut h¢ thong ) ’ )
Duya vao so do ludi dién 110kV thanh pho Hué da trinh bay & chuong 1, ta thay céc

phu tai & thanh phd Hué duoc két ndi voi ludi dién qudc gia qua cac thanh gop 110kV
clia cac tram bién 4p 220kV Phong Dién va tram bién ap 220kV Hué. Ta quy udc cac
thanh gop nay 1a cac nat két ndi ludi 110kV véi cac ngudn hé thong.
2.5.1.2. Quy wérc thiét ldp cdc nguon phat

- Dbi v6i cac ngudn phat thuy dién , st dung so d6 khdi ME-MBA. Kiéu MF chon
kiéu Hydro, rotor cuc 4n, ty kich tir. Ngoai ra cac thong sé mé phong 6n dinh dong chon
theo Typical Data tich hop san trong Etap. Hinh 2.21 dudi day thé hién cac gia tri thiét
1ap cho MF thay dién Huong Pién — Hué.

W Synchronows Generator Egitor - Huang Dién X
Harmonic Protection Refiability Fuel Cost Time Doman OandM Remarks Comment
Info Rating Capabdity Imp/Made Grounding ena Excite Govamos PSS

110,V B1IMW  Voltage Cortrol

Impedance Xd" Tolessnce
Ohm
X E Xd"Fa § Ra 1 Ra 1269753
X 1 X2R2 } R2 2 R2 2538 05
Inettia
Xg 7 XO/RO R0 1 R 69753
H 2591
Rk 0 Rd 0

Dymamec Mode

© Subvansient Xa 155 Xq 155 Tdo' 65 Sbreak 03
Transienl Xdu 165 Xau 165 Tde" 0.035 swa 107
Eqovelon g 28 Xq 65 Too 125 §120 118

Typical Data X 15 Xy 19 Tao" 0025 Damping 0
Type ECH0909SC

O = = Exciter Type  Turbine 130%
Gen. Steam Tubo

Boloe Rownd-Rotor
GOST §¢

Excitar Type  Thynstor SeifExcitation

|§] g; _l>' g: Huang B&n J‘ N_ ZI - OK J Cancel

Hinh 2.15. Thong s6 MF thity dién Huong Dién — Hué
2.5.1.3. Quy wérc thiét Idp niit phu tdi
- Céac thanh gop 110kV cua cac TBA 110kV trong dia ban da phan déng vai trd
1am nGt phu tai. Ta xem nhu cong suét phu tai tai cac thanh gop 110kV bang cong suat
van hanh Pmax cta cac MBA tai cac tram d6. Dé don gian hoa qua trinh tinh toan mé

phong, trong thiét 1ap thong sd phu tai, ta chon hé s6 cong suat 1a 1.
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- Thong tin vé cac TBA va cac phu tai Pmax cuia cic nit phu tai, théng tin vé cac
duong day 110kV va cac nha may dién cip ngudn cho ludi 110kV di duoc trinh bay
trong Chuong 1.
2.5.1.4. M6 hinh héa NMPMT Phong Pién trén phan mém ETAP

- Thong s6 cai dat cac tim PV duogc thé hién qua module PV Panel trén phan
mém Etap dugc mo ta nhu hinh 3.1:

B9 PV Array Editor - PVA X

Ifio PVPaned PV Amay hwoder Payscal Time Domain  Remarks Commants

[US] LONGI Gesan Ensegy Tachno gy Type Monocrystalne # of Calls /)
Model LRE-7ZPH-380M Sae 320 Vdc 1000
Ratng Perdoomance Adustment Coafinents Base
Powur Tel.P Abhs Wt Bets Voc Temp
x Temperatuu 0038 0263
¥ v «EN
195 Deita Voc insd
bragance 0gs
[ % Fill Fack
mp isc i Factkr NOCT
Al #5
Libcary Cutve Type TwoDeds Estimation

Hinh 2.16. Thong sb cac tim PV NMDMT Phong Pién
Str dung loai pin quang dién LONGi c6 san trong thu vién ctia phan mém Etap, dung
luong dinh mirc cia mdi tim 1a 380Wp.

- Thong sd cai dit cac ddy PV duoc thyc hién qua module PV Array trén phan
mém Etap dugc mo ta nhu Hinh 3.2:

-
% PV Array Editor - PVAT X
Irfo PV Panst PV ATSY Jewensr Physcal Time Doman Remaks Commens
AMFR | LONG Geeen Energy Technalogy Type Mosccrystaline ¥ ofCels 2
Mode! RE- 721430 S8 380 vdc 00
PY Panel PV Azay (Totad
Wat/Panel E 2ot Panels 800
#2inSenes X 5 Vohs.de 101025
gofParalsl  SE0 o AW e 5318
Amps de 264

pradiance Calc

Hinh 2.17. Thong s6 ddy PV NMBMT Phong Dién
Trong thé PV array, chon két cau hé thong chudi pin va s lugng ndi tiép trong mot
day, ¢ day ching t61 s& cho moi day s€ bao gom 560 day PV mac song song, moi day
c6 25 tam PV mac ndi ti€p, dung luong dinh mirc cia moi tam 1a 380Wp.
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- Thong s6 cai dat cac Inverter duge thuc hién qua module Inverter trén phén
mém Etap dugc mo ta nhu Hinh 3.3:

1 PV Array Editor - PVAT 23
Mo PVPanel PVAray Invemst Physcal TuneDoman Hemarks Comments
MFR LONG: Green Energy Technology Type Monocrystaline ¥ of Calls 72
Model LR 72PH 3500 Size 380 1900
PV Asray - Tolal Rated et

Vois de I vl

101028 o v FLA “EFF

KW de DC 82632 1000 5263 85
5318 KA "y FLA %Pf

Ampa de AC e y el L
5264 Invoner Ediar

Hinh 2.18. Théng sb Inverter NMPMT Phong Dién
- Tu cac thong sb trém ta v& dugc so d6 md hinh hdéa NMPMT Phong Pién trén
phan mém Etap duogc biéu dién nhu hinh 3.4
DIEM LOC

CB193

T1 MT PD2
40 hWA

CB194

TGMT2Z2

22kV
CB195

T2 MT PD2
40 MVA

CB196

TGMTL

Lkv CB192 CB197 CB198 CB193 CE200 CB201 CB202

PV AL PV A2 PV A3 PV A4 PV AS PV AB PV AT

Hinh 2.19 M6 hinh ha NMBPMT Phong Dién 1én phan mém Etap
- Nha may dién mat troi Phong Dién 1a nha mdy c6 cong suat 35MW, str dung 7
hé théng cac chudi pin mat troi SMW véi mdi chudi gom 25 tim pin mac ndi tiép cho

mot diy va bao gdm 560 ddy mac song song sir dung loai pin quang dién LONGi c6 san
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trong thu vién cta phan mém Etap, dung luong dinh mirc ctia mdi tdm 1a 380Wp. Céc
day s& dugc két ndi voi MBA 1/22kV dé dua 1én thanh gop 22kV chung ciia toan nha
may, sau do6 sir dung MBA 22/110kV dé dua dén thanh gop 110kV Dién Loc.
2.5.1.5. M6 hinh héa luéi 110kV thanh Phé Hué

- Vi cac quy ude thiét 1ap noi trén, so d6 mo hinh héa ludi 110kV thanh phd Hué
dugc thé hién nhu hinh 2.23
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Hinh 2.20. M6 hinh héa luéi 110kV thanh phé Hué

2.5.2. Mo hinh hoa lwoi di¢gn 110kV tinh Qudng Tri
2.5.2.1. Quy wérc thiét Idp it hé thong
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Dua vao so d0 ludi dién 110kV tinh Quang Tri di trinh bay ¢ chuong 1, ta thiy cac
phu tai & tinh Quang Tri dugc két ndi véi ludi dién quoc gia qua cac thanh gop 110kV
clia cac tram bién ap 220kV Pong Ha va tram bién ap 220kV Lao Bao. Ta quy udc cac
thanh gop nay 1a cac nut két ndi ludi 110kV véi cac ngudn hé thong.
2.5.2.2. Quy wéc thiét lp cdc nguon phat

Dbi véi cac ngudn phat thuy dién , st dung so d6 khéi MF-MBA. Kiéu MF chon
kiéu Hydro, rotor cuc 4n, ty kich tir. Ngoai ra cac thong sé mé phong 6n dinh dong chon
theo Typical Data tich hop sén trong Etap. Hinh 2.21 duéi ddy thé hién cac gia tri thiét
lap cho MF thuy di¢n Quang Tri.

(2 Synchronous Generator Editor - TD Quéang Tri1 X
Harmonic Protection Reliability Fuel Cost Time Domain OandM Remarks Comment
Info Rating Capability Imp/Model  Grounding  Ineria  Exciter Govemor PSS

1T10kYV 64 MW Voltage Control

Impedance Xd" Tolerance
% % Ohm
xd" 19 Xd"[Ra 19 Ra 1 Ra 1.607031 * 0 %
X2 18 X2(R2 9 R2 2 R2 3214063
Inertia
Xo 7 X0/R0 7 RO 1 RO 1.607031
H 2459
Rdc 0 Rdc 0

Dynamic Model

% % Sec
ogubtransient %d 155 Xq 156 Tdo' 6.5 Shreak 0.8
() Transient Xdu 165 Xqu 165 Tdo" 0035 s100 1.07
() Equivalent
Xd' 28 Xg' 65 Tgo' 125 s120 118
Typical Data XL 15 Xg" 19 Tgo" 0035 Damping 0
Type IEC 60909 S.C.
Exciter Type Turbine 130% w
Gen. Steam Turbo £
[Jcompound Exc.
[(] Adjust KG based on PG PG 75 %
Rotor Round-Rotor w
GOSTS.C.
Exciter Type  Thyristor Self-Excitation w
TE Quang Tril v @ Cancel

Hinh 2.21. Thong s6 MF thily dién Quang Tri
2.5.2.3. Quy wdc thiét lgp niit phy tdi
Céc thanh gép 110kV cua cac TBA 110kV trong dia ban da phan dong vai tro 1am

nut phu tai. Ta xem nhu cong sudt phu tai tai cic thanh gop 110kV bang cong suit van
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hanh Pmax ctia cac MBA tai cac tram d6. Dé don gian héa qué trinh tinh todn mé phong,
trong thiét 1ap thong sb phu tai, ta chon hé sb cong sudtla 1.

Thong tin vé cac TBA va cac phu tai Pmax cta cac nat phu tai, thong tin vé cac
duong day 110kV va cac nha may dién cip ngudn cho ludi 110kV di duoc trinh bay
trong Chuong 1.
2.5.2.4. M6 hinh héa cum nha may dién gié Huéng Linh trén phan mém ETAP

Nhép vao biéu tuong @ trén thanh Mode Toolbar, sau d6 di chuyén vao ctra s6 1am
viéc dé mo phong tuabin gié. Nhip vao biéu tugng tuabin trén cira s6 1am viéc dé tién
hanh nhép cac thong tin va sd liéu can thiét,

@R Wind Turbine Generator - DG1 X

Info Rating Imp/Model SCModel Turbine Wind Controls Pitch Control  Ineria  Time Domain  Reliabilty Re * *

| Generic 1kV 2 MW Voltage Control

D DG1

Revision Data

Bus Bus1i ~ 1k | Base
Equipment Condition
Tag#
-39 Service ?ln
() Out
Mame .
State As-Built ~
Description
WTG Libra
Data Type Estimated ~ Priarity Critical ~ u
Connection
WTG Type Quantity 1
MFR Generic Type Type3l v Canfiguration
| Normal

Control 'WECC
oo e Operation Mode

© Voltage Control

Mwar Control
Induction Generator
DG‘I v @ Cancel

Hinh 2.22. Thong tin tuabin gid
Nhap thong tin co ban cia tuabin gié. Chon loai 3 ing v6i ché d6 van hanh “Voltage
Control”
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@ Wind Turhine Generator - DGY

>

Info Rowng impModel SCModel Tumow Waod Cortiols PachControl mema Tiow Doman Selabfey Re* *
[-’i&-w-t 1RV 2MW Vokage Conral
Ratng

W KN % PF EFF Pgles aPM
2 1 = 35 3 1500
MVA % of Nomena® Bux &V FLA
2381 [ [ s
MW Cunsration Mvarbimis Nomral Opesatiag Vollade
© Avg Wind Spusd [ n Wy Vimin Vimas
© Usse Definad @ “ 10
WndiGan Catwgory % Generghon RNy NW Qs Qmn
* Ceaign 100 100 2 15 S
2 Notmet 100 100 2 0 0
1 Shutdown 100 100 2 0 0
i Emesgency 100 100 z 0 o
S Standby 100 100 2 0 0
£ Startup 100 100 2 0 (
7 Accdent 100 100 2 0 [
¢ Summer Load 100 100 2 0 0
S Viioker Loed 100 100 2 a 0
Uparatng Voles
“v Vangle MW My
' 0 2 0163
W (= € oo > W 2 oK | Cancei

Hinh 2.23. Thong s dinh mtc cua tuabin gid

Nhép cac thong s6 dinh murc tuabin gié nhu hinh 2.26, muc nay cho phép lwa chon
cac thong sb dinh mirc cua tuabin gio, cac gidi han vé cong sudt phan khang va cac gisi

han khac.

0 Wing Tumine Generator - DG1

)

x

Ratng MmpModel SCMadel Tubne Wind  Coctroly Pach Comrol  berim Time Domain Refiabdty Ry ¢ *

Gumenc TRV MW

Votoge Conrol

Locked Roke ANST ShonChcut Z Paavetor
Xs¢
e B O~ O s mF 12ey Xg 16687 X2
PEONBE % User Dukned 154ey WR I 1e 02
Groundng
Connechon _y) Iype Open
Eaikig Type 1T~ dwideal ‘ E“’l’:;‘""
Model
Madel Type
Samgie Dawa
X n T2 T3 Lvplam
5 ow e +lrd 1
Lvplt Lypl2 Temx brkpt e
) m 0s 08 5

Hinh 2.24. Thong s6 m6 hinh may phat tuabin gi6
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- T céac thong sb trém ta v& dugc so dd mo hinh hdéa NMDMT Phong Dién trén

phan mém Etap dugc biéu dién nhu hinh 3.4:

MHT
T
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|
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Hinh 2.25. M6 hinh h6éa cum nha may dién gié Huéng Linh 1-2
Cum nha may dién gié Huéng Linh 1-2 v&i cong suat 60MW véi 30 tuabin gio, moi
tuabin dugc két ndi véi mot MBA 22/1KV dé dua 1én thanh gop 22kV chung ctia toan
nha may. Sau d6 str dung 2 MBA 110/22kV dé dua 1én thanh gop 110kV Huéng Linh
1-2.
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2.5.2.5. M6 hinh hoa lwoi 110kV tinh Quang Tri
- Vi cac quy ude thiét 1ap noi trén, so d6 mo hinh héa ludi 110kV thanh phd Hué
duogc thé hién nhu hinh 2.29
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cBess

G113
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Hinh 2.26. M6 hinh héa ludi1 110kV tinh Quang Tri
SVTH: NGUYEN BA QUOC 41 GVHD: GS. TS. LE KIM HUNG
HOANG HUU pUC
NGUYEN THANH HUNG




DE TAI:TIM HIEU VA PANH GIA ANH HUONG CUA NGUON NLTT HUONG LINH, PHONG DIEN DEN
CLDA VA DE XUAT GIAI PHAP HAN CHE

2.6. Két luan chwong 2

Trong chuwong nay, nhém di trinh bay tong quan vé phan mém ETAP, bao gdm
cac chirc ning chinh hd tro trong viée tinh toan va phan tich hé thng dién. Trén co sé
d6, ching em da tién hanh x4y dyng mé hinh mé phéng cho Nha may dién mit troi
Phong Dién, cum nha may dién gié Huéng Linh 12, luéi dién 110kV cta Thanh phd
Hué va tinh Quéang Tri. Pay la budc nén quan trong phuc vu cho qua trinh tinh toan, méo
phong va danh gia mirc d6 anh hudng ciia hai ngudn ning luong tai tao noi trén ddi véi

ludi dién khu vuec.
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Chuwong 3: PHAN TiCH ANH HUONG CUA NHA MAY PIEN
MAT TROI PHONG PIEN PEN LUOI 110KV THANH PHO HUE

3.1. Mé dau

- Viéc ndi ludi nang lugng tai tao s& gy mot s6 anh huong dén ché do van hanh
ctia ludi dién. Ngoai cac van dé thay doi trao luu cong suit, cac qua trinh qua do, song
hai...ciing tac dong anh hudng dén ludi dién dia phuong.

- P6i voi cac nha may dién mit troi, viéc van hanh t6i vu nha may thuong hé sb
cong suét bang 1, cac ngudn nay khong cung cap cong suat phan khang trong ludi nguoc
lai n6 tiéu thu céng thu cong suat phan khang dé duy tri qua trinh lam viéc cua cac thiét
bi. Piéu nay gy anh huong dén ludi dién vé tan sb, dién ap...Do d6 viéc danh gia mirc
d6 ctia nha méy khi két ndi v6i ludi dién 1a rat can thiét, ta xét cac truong hop.

- Ché d6 van hanh binh thudng:

+ Truong hop 1: Trao luu cong suat khi khong c6 su két ndi cia DMT Phong Dién
O cac muec tai 100%, 75%, 50%, 25%

+ Truong hop 2: Trao luu cong suét khi co su két ndi cia PMT Phong Dién Dién
¢ cac muec tai 100%, 75%, 50%, 25%

+ Ché d6 van hanh su cb

+ Trudng hop 1: Su ¢d dudng day két ndi

+ Truong hop 2: Mat dot ngdt toan bd cong sudt phat cia nha may DPMT Phong
Dién.

3.2. Xét ché dd van hanh binh thuong:
3.2.1. Trao lwu cong sudt lwéi dién 110kV Hué khi chwa cé sw két noi cia NMPMT
Phong Dién

- Nha may DPMT Phong Dién chua két ndi ludi.

- Céc nha may dién khac két ndi vao ludi 110kV Hué van hanh binh thudng & cong
suét dinh muc.

- Trio luu cong suét 14 yéu t6 quan trong dé danh gia mirc d6 anh hudng ctia nha
may dién mat troi khi tich hop vao luéi dién ¢ ché 46 van hanh binh thuong. Tir d6 dua
ra giai phap phii hop dam bao sy 6n dinh ctia hé thong dién.

- Ngay nay véi sy phét trién cong nghiép & Thanh phé Hué ca vé quy mo va chat
luong dan dén nhu cau dién ning cta phu tai ting 1én cao doi hop su phét trién cua
ngudn dién. Duéi day 1a mé hinh hoa ludi dién 110kV thanh phé Hué khi khong c6 su
tham gia cia PMT Phong Dién.
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Hinh 3.1. M6 hinh héa ludi dién 110kV thanh phd Hué khi chua két ndi véi nha may
dién mit troi Phong Dién
+ Tirso d6 mo phong trén, ta tién hanh chay mo phong trio luu cong sut khi khong
c6 su két ndi cia PMT Phong Dién ¢ cac muc tai 100%, 75%, 50%, 25% trong trudng
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bén trudng hop nay, chung em xin dua ra 2 trudng hop dién hinh 1a khi phuy tai 100%
va khi phu tai 50%, hai truong hop con lai xin xem & phan phu luc 1 va 2.
3.2.1.1. Truong hop tai 100%.

ARETT

ol N BHOON

0 Sone Gl

@

H

.
LRSI

ey g

Hinh 3.2. Trio luu cong suat & tai 100% khi chua két néi nha may DMT Phong Pién
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- Tur két qua & hinh 3.2, 3.3 va 3.4 ta co thé thdy, thong qua tram bién ap 220kV
Phong Dién, hé théng dién qubc gia phai cung cap cho ludi dién 110kV Thanh phd Hué
mot lugng cong suat 9,37 MW va 70,2 MV Ar vao lic cao diém. Piéu nay cho théy cac
ngudn phat ndi bo tai Hué hién chua du kha niang dap ung nhu cau tiéu thy dién ning
trong khu vire. Do d6, lu6i 110kV Hué vin phai phu thudc vao ngudn cap tir ludi dién
qudc gia dé duy tri kha ning van hanh 6n dinh va lién tuc.

LOAD FLOW REPORT

Bus Voltage Generation Load Load Flow XFMR
D KV fMa Ay MW Myar MW Mvar D MW Mvar Amp  %PF Ty

*AIIN BI 10000 100000 27 46000 16717 0000 0000 DONGLAM 46000 16717 2569 940
*ALIN B2 10000 100000 12 20000 4303 0000 0000 DONGLAM 0000 4303 1004 978
* BINH DIEN 110000 100.000 1.5 44.0(0 12,158 0.00 0000 VANXA A.641 1488 85 396
HUE MO 13603 80 986
CAU HAl 10000 97399 26 0,004 0.000 18674 2898 LASON -18.674 -2.898 1018 8.8
CHAN MAY 10000 97653 23 0,000 0.000 12778 2887 LANGCO 4928 1.237 n3 9.0
KCN PHU BAI2 1706 409 0104
DIEN LOC 10000 99312 085 0000 0000 19383 3818 KON Phong Dien 9383 3KI8 1043 981
DONG LAM 10000 99498 03 0000 0000 39639 11883 HUE2 40612 4181 254 WS
TBA Phong Diea 1528 A4 1788 340
AlIN B1 508 17226 2844 934
ALIN B2 9838 3292 1061 KT
Ruo Trang 3 12946 -2.050 69.1 88
Rao Trang 4 -13.945 2649 749 982
* HUE 10000 100,000 0.0 192.621 62654 0.000 0.000  BINH DIEN 44281 1319 234 958
HUE 4 BWHT 4428 10
PHU BAI TS 135 4123 98
HUE2 70309 19311 3827 %64
KCN PHU BAI2 5501 1189 2081 979
HUE 2 10000 9768 18 000 0000 89749 1738 HUE 267 11838 IBY %Y
HUE 3 19530 3654 1068 983
DONG LAM 40012 3502 258 %6
HUE } 10000 97.265 22 0.000 0.000 19467 4016 HUE2 -19.467 4016 073 99
HUE 4 0000 9932 .06 0000 0000 33433 4599 HUE 3348 459 13 %l
* HUONG DIEN 10000 100.000 26 81000 4866 0.000 0.000 VAN XA £1.000 4866 A283 493
KON l'hungl)u'n 10000 99.737 0.1 0.000 0.000 10.392 6440 DIENLOC 19410 3.603 1039 9.3
TBA Phong Dien 20802 1004 1655 M8
KCN PHU BAI2 10000 98938 14 000 0000 33618 2241 CHANMAY 17482 2763 %0 98K
LASON W02 6262 2185 988
TATRACH 208 1369 748 883
Vinh Thanh 15451 9.008 051 862
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CLDA VA DE XUAT GIAI PHAP HAN CHE

Bus Voltage Generation Load Load Flow XFMR
D kV *oMag  Ang MW Myar MW Mvar D MW Muyar Amp SuPF %Tsp

TATRACH -8.899 -6.782 94 9.8

PHU BAI -31473 4414 1686 990

HUE -55262  -10.626 2085 982

LA SON 110000 98.464 -1.7 0.000 0.000 21718 4469 KON PHU BAI2 40558 6282 2188 988
CAU HAl 18840 1.783 1009 w6

LANG CO 110.000 97.5% 23 0.000 0.000 4926 1478 CHAN MAY 4926 -1478 277 95.8
PHU BAl 110.000 98963 12 0.000 0000 45356 16,752 HUE 76850 -12.338 4128 98.7
KON PHU BAI 2 31494 4414 1687 990

* Rao Trang 3 110,000 100.000 0.7 13,000 L3 0.000 0,000 DONG LAM 13.000 1113 685 %6
* Roo Trang 4 110,000 100.000 0.6 14.000 1844 0.000 0.000 DONG LAM 14.000 1844 741 B2
TATRACH 110.000 99.520 -1.1 21000 13.015 0.000 0.000 KON PHU BAI2 12073 6714 729 874
KON PHU BAI2 8927 6.301 576 817

* THA Phong Dien 110,000 100.000 0.0 9.370 70.181 3 4344 DONG LAM 11446 31789 1772 339
KON Phong Dicn 29.885 9.968 1652 949

VAN XA -46.810 24.110 2764 K89

VAN XA 110,000 99.718 16 0.000 0.000 12590 16.464 BINH DIEN 0.646 -3.647 195 174
HUONG DIEN -80.599 10808 4280 9.1

TBA Phong Dien 47363 23623 2786 K9S

Vinh Thanh 110000 98362 16 0,000 0.000 15395 9.541 KON PHU BAI2 -15395 9541 %6 850

Hinh 3.3. Két qua mé phong trao luu céng suét khi phu tai 100% khi chua két ndi voi
NMDMT Phong Dién
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Hinh 3.4. D6 thi dién ap khi phu tai 100% khi chua két ndi véi NMDMT Phong Dién

e Nhan xét:

- Trong trudng hop khi phu tai 100% dién ap tai cac nat van nam trong gidi han cho

phép -5% va +10%.
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CLDA VA DE XUAT GIAI PHAP HAN CHE

- Tathay dién 4p tai cac nat gan ngudn 6n dinh hon so v6i xa ngudn
3.2.1.2. Truong hop tai 50%.
<> Sag khi ta m6 phong bai toan trs}o luu cong suat khi khong c6 su két ndi cia DMT
Phong Dién ¢ cac murc tai 100%, ta tién hanh md phong truong hop khi phu tai 50%.
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Hinh 3.5. Trao luu cong suét & tai 50% khi chua két ndi nha may DMT Phong Dién
GVHD: GS. TS. LE KIM HUNG
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DE TAI:TIM HIEU VA PANH GIA ANH HUONG CUA NGUON NLTT HUONG LINH, PHONG DIEN DEN
CLDA VA DE XUAT GIAI PHAP HAN CHE

- Sau khi ta mo phong bai toan trao luu cong suat khi khong c6 sy két ndi cia DPMT
Phong Dién & cac mirc tai 50% ta c6 két qua. Trong trudng hop phu tai 50% hé thong
dién quéc gia nhan tir ludi dién 110kV Thanh phd Hué mot luong cong suat 71,2MW.
Diéu nay cho thdy khi phu tai 50% cac ngudn phat tai Thanh phd Hué ndi luéi dién
110kV khong chi dap tmg du cho phu tai dia phwong ma con cung cip mot lugng cong

suat nhét dinh cho hé théng dién qubc gia.

LOAD FLOW REPORT

Bux Voltage Generation Load Load Flow

1)) KV %Max ang MW Mvar MW Mvar D MW My Amp “PF
*AlN Bl 10000 100.000 31 46000 10387 0,000 0000 DONG LAM 46,000 19357 619 922
*ALIN B2 110000 100,000 17 20000 6975 0.000 0000 DONG LAM 20000 6975 2 44
* BINH DIEN 10000 100.000 L6 44000 12797 0.000 0000 VAN XA 4110 1813 (6 1S
HUE 4110 14610 2639 957
CAU HAI 110000 98858 12 0.000 0.000 9.619 1493 LASON 9619 <1493 S17 988
CHAN MAY 10000 98.995 -1l 0.000 0000 6.566 1468 LANG CO 253 05w 137 980
KON PHU BAL 2 L0097 w4 97
DIEN LOC OO0 90.662 03 0.000 0.000 0,745 1923 KCN Phong Dien 0745 191 $23 081
DONG LAM 10000 %9707 0.6 0.000 0.000  19.903 5967 HUE2 25848 0883 1361 999
IBA Phong Dicn 45982 33689 W00.1 807
AlIN BI 45016 19935 192 914
ALIN B2 -19.824 5.981 1090 957
Rao Trang 3 -12.946 1.384 685 94
Rso Trang 4 13,946 1276 n R
* HUE 110.000  100.000 00 56731 35941 0,000 0.000  BINH DIEN 47692 14934 2623 454
HUE 4 16.878 1871 8.0 %4
PHU Bal 33498 4617 175 Wl
HUE 2 30577 10710 1700 %44
KON PHU BAL 2 23469 1800 1248 987
HUE 2 110000 98,851 08 0.000 0000 45952 K901 HUE 30370 11092 177 939
HUE 3 10,027 1.5% 539 088
DONG LAM 25608 0591 1360 1000
HUE 3 110000 98.642 49 0.000 0000 1001 2065 HUE2 20011 22065 s44 919
HUE 4 10000 99,665 03 0.000 DO00 16832 2315 HUE 16832 2318 895 9.1
* HUONG DIEN 10.000 100,000 30 BLO0D 19220 0.000 0000 VAN XA $L.O00 19220 $369 9713
KON Phong Dien 10000 %0871 L. 0.000 0.000 5210 3229 DIENLOC 0759 1.595 520 989
TBA Phong Dien 14960 4824 827 952
KON PHU BA! 2 10000 99587 0.6 0.000 0000 17030 1135  CHAN MAY 9.143 0387 ®2 %
LA SON 20.75% 2160 10O ®S
TATRACH AL867 3673 655 055
Vinh Thank 7850 a3 413 76
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DE TAI:TIM HIEU VA PANH GIA ANH HUONG CUA NGUON NLTT HUONG LINH, PHONG DIEN DEN
CLDA VA DE XUAT GIAI PHAP HAN CHE

Bus Voltage Generation Load Load Flow XI

D KV %Mag  Ang MW Mvar MW Mvar D MW Myar Amp “WPF )

TATRACH 9.077 -3.857 520 9240 Il
PHU BAl -10.436 3570 581 546
HUE -23411 4021 1252 986
LASON 110.000 99363 A8 0.000 0.000 11058 2275 KCNPHUBAI2 -20.719 2378 1102 w3
CAU HAI D.661 0102 510 100.0
LANG CO 110.000 98.966 1.1 0.000 0.000 2533 0760 CHAN MAY -2.533 L. 760 14.0 958
PHU BAI 110.000 w576 0.5 0.000 0.000 22960 8480 HUE -33.3% -4.830 1779 9.0
KON PHU BAL 2 10,438 -3.650 583 44
* Rao Trang 3 110,000 100.000 11 13.000 -2323 0.000 0000 DONG LAM 13.000 2323 69.3 984
*RaoTrang 4 110,000 100000 11 14.000 -21.083 0.000 0000 DONG LAM 14.000 2.083 43 489
*TATRACH 110000 100.000 A3 21.000 6.343 0.000 0000 KON PHU BAL2 11.901 2.9%0 644 Y0
KON PHU BAL 2 2.099 3353 509 938
* THA Phong Deen 110000 100.000 00 ~71.182 66.513 18.886 2172 DONG LAM -45.750 33949 299.0 803
KON Phong Dien 14.952 4671 824 955
VAN XA -59.270 25721 339.1 917
VAN XA 110000 99904 20 0.000 0.000 16.356 K263 BINH DIEN “an 3953 300 722
HUONG DIEN -80.583 20.211 436.5 4740
TBA Phong Dxen 60.101 -24.521 3410 2.6
Vinh Thanh 110.000 99301 .7 0.000 0.000 7.845 4862 KON PHU BAL2 ~7.845 -4 862 48R BS.0

Hinh 3.6. Két qua mé phong trao luu cong suat khi phu tai 50% khi chwa két nbi véi
NMBMT Phong Dién
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Hinh 3.7. D6 thi dién ap khi phu tai 50% khi chua két ndi véi NMPMT Phong Dién
e Nhan xét:
- Trong truong hop khi phu tai 50% dién 4p tai cac niit van nam trong gidi han cho
phép -5% va +10%.
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DE TAI:TIM HIEU VA PANH GIA ANH HUONG CUA NGUON NLTT HUONG LINH, PHONG DIEN DEN
CLDA VA DE XUAT GIAI PHAP HAN CHE

- Ta thay dién 4p tai cac nat gan ngudn 6n dinh hon so v&i xa ngudn.
Cong suat ludi 110kV nhan tir hé théng va dién ap tai cac nat khi chua c6 két ndi
nha may DPMT Phong Pién dugc thé hién qua bang 3.1 va bang 3.2.
Bang 3.1: Bang Cong suat ludi 110kV nhan tir hé thong khi chua c6 két néi nha may

DMT Phong Dién
Mirc mang tai 100% 75% 50% 25%
Hé¢ thong 1 9,37+j70,2 -30,8+68,2 -71,2+j66,5 -111,7+j65

3.2.1.3. Nhan xet.

= Trong trudng hop van hanh binh thudng khi luéi 110kV thanh phd Hué chwa két
ndi véi NMPMT Phong Pién. Thong qua tram bién ap 220kV Phong Dién, hé thong
dién qubc gia phai cung cip cho lugi 110kV thanh phd Hué mot lugng cong suat
9,37MW va 70,2MVAr vao luc cao diém. Truong hop khi phy tai 50% hé théng nhan
tir lugi 110kV thanh phd Hué mot luong cong suat tac dung 71,2MW. Diéu nay cho thay
cac nguon phat dia phuong ndi véi ludi 110kV van chua cung cap di lugng cong suat
ma phu tai can thiét vao lic cao diém. Do vay ludi dién nay chua du kha nang dap tng
nhu cau phu tai dia phuong luc cao diém ma con nhan sy hd tro tir ludi dién Qudc gia.

Bang 3.2: Dién ap tai cac nat khi chua c6 két ndi nha may PMT Phong Dién

Tén nut Udm Dién &p thuc & cac muc tai
(kV) PT 100% PT 75% PT 50% | PT25%
Hué 3 110 97.27 97.95 98.64 99.33
Cau Hai 110 97.4 98.34 98.97 99.48
Chén May 110 97.65 98.39 98.99 99.56
Dién Loc 110 99.31 99.49 99.66 99.84
Pong Lam 110 99.5 99.6 99.71 99.81
Hué 2 110 97.69 98.27 98.85 99.43
Hué 4 110 99.32 99.49 99.67 99.84
KCN Phong 110 99.74 99.8 99.87 99.94
Dién

KCN Phu Bai 2 110 98.94 99.33 99.59 99.8
La Son 110 98.46 98.98 99.36 99.7
Ling Co 110 97.59 98.34 98.97 99.55
Phong Pién 110 100 100 100 100
Pht Bai 110 98.96 99.32 99.58 99.8
Vin Xa 110 99.72 99.81 99.9 100
Vinh Thanh 110 98.36 98.9 99.3 99.66

- Trong truong hop van hanh binh thuong khi ludi 110kV thanh phd Hué chua két
ndi véi NMPMT Phong Dién dién ap tai cac nat déu nim trong mirc cho phép £5%.
Khi phuy tai 100% dién ap tai nat Hué 3 ¢ dién ap thap nhat 97,27%Udm, & nit Phong

Dién c6 dién 4p cao nhat véi 100%Udm do truc tiép két ndi v6i hé thong dién qudc gia.

SVTH: NGUYEN BA QUOC 51 GVHD: GS. TS. LE KIM HUNG
HOANG HUU bUC
NGUYEN THANH HUNG



DE TAI:TIM HIEU VA PANH GIA ANH HUONG CUA NGUON NLTT HUONG LINH, PHONG DIEN DEN
CLDA VA DE XUAT GIAI PHAP HAN CHE

Khi phu tai 50% dién 4p tai nut Hué 3 c6 dién ap thap nhét 98,64%Udm, ¢ nit Phong
Dién c6 dién ap cao nhat voi 100%Udm. Nhin chung dién 4p tai cac nat déu nam trong
murc cho phép. Ta thay dién 4p tai cac niit gan ngudn 6n dinh hon so v&i xa nguon.

3.2.2. Trao lwu cong suit lwéi dién 11 QkVHué' khi cé sw két ciia PMT Phong Pién
- Nha may BDPMT Phong Dién két n6i vao luoi 110kV.

- Cac nha may dién khac két nbi vao ludi 110kV Thanh phd Hué dang van hanh
v6i cong suat dinh mirc.

- Céac phu tai tai cac tram 110kV léy cac muc phuy tai 100%, 75%, 50%, 25%.

- Duéi day 1a mo hinh hoa luéi dién 110kV thanh phd Hué khi c6 sy tham gia cta
DMT Phong Dién.
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Hinh 3.8. M6 hinh héa ludi dién 110kV thanh phd Hué khi c¢6 su két ndi ctia nha may

dién mit troi Phong Dién
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DE TAI:TIM HIEU VA PANH GIA ANH HUONG CUA NGUON NLTT HUONG LINH, PHONG DIEN DEN
CLDA VA DE XUAT GIAI PHAP HAN CHE

- Tur so d6 mo phong trén, ta tién hanh chay mo phong trao luu cong suat khi co
su két ndi cia PMT Phong Pién & cac muc tai 100%, 75%, 50%, 25% trong truong bon
truong hop nay, chiing em xin dua ra 2 trudng hop dién hinh 1a khi phu tai 100% va khi
phu tai 50%, hai truong hop con lai xin xem & phan phu luc 3 va 4.
3.2.2.1. Truong hop tai 100%.
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Hinh 3.9. Trao luu cong suat tai 100% khi két ndi nha may DMT Phong Dién
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DE TAI:TIM HIEU VA PANH GIA ANH HUONG CUA NGUON NLTT HUONG LINH, PHONG DIEN DEN
CLDA VA DE XUAT GIAI PHAP HAN CHE

- Khinha médy dién mit trdi Phong Pién PV hoa ludi, dong trao d6i cong suét trong
khu vye ¢6 su thay doi rd rét. Dir lidu tir hinh 3.9, 3.10 va 3.11 cho thay, khi nha may di
vao hoat dong, mot phan cong suat tac dung cp cho ludi dién dia phuong s& duoc chia
sé boi Phong DPién PV, voi cong suét phét co thé dat khoang 35 MW. Khi do, hé thong
truyén tai khong con phai cip cong suat tic dung cho khu vyc nay, ma ngugc lai, nhan
vé 25,3 MW — 12 phan cong suat du sau khi Phong Pién PV da cip cho hai phu tai Dién
Loc va Phong Dién. Dong thoi, cong suat phan khang lay tir hé thong dién ting dang ké,
tor 70,2 MV Ar [én 78,1 MV Ar, tuwong trng muc tang 7,9 MVAr.

- Trong diéu kién binh thuong, cdc nha may dién mat tro1 thuong van hanh vaoi hé
s6 cong suat bang 1, ttrc 1 khong phat cong suat phan khang. Diéu nay dong nghia cac
thiét bi trong nha may, dic biét 1a may bién ap, s& phai hut cong suat phan khang tir ludi
dién xung quanh dé duy tri hoat dong. Vi vay, khi Phong Pién PV van hanh, nha may
s& tiéu thy mot luong 16n cong suat phan khang — 1én dén 8,02 MVAr.

LOAD FLOW REPORT

Bus Voltage Generation Load Load Flow XFMR
o W SMa A MW M MW M i MW My Amp NPE T

*AUN B1 110,000 100.000 27 46.000 16.717 0,000 0000 DONG LAM 46.000 16717 2569 540
*ALIN B2 110,000 100000 12 20.000 4303 0.000 0000 DONG LAM 20,000 4303 w74 08
* BINH DIEN 110,000 100.000 1.5 44.000 12158 0.000 0000 VAN XA 0.641 1.488 85 9.6
HUE 44641 13.643 2450 95.6

CAU HAL 110000 97.3%9 26 0.000 0.000 18.674 2898 LA SON -18.674 -2.898 1018 988
CHAN MAY 110000 97.653 23 0000 0.000 12,778 2857 LANG CO 4928 1237 213 9.0
KON PHU BAI 2 -17.706 4.093 917 974

DIEN LOC 110000 99.620 0.5 0.000 0.000 19.473 3842 KON Phong Dien 15307 11.863 020 <790
TGMT22 -34.780 8.021 188.1 974

DONG LAM 110,000 99.498 (LX) 0.000 0.000 39.639 11.883 HUE2 40612 4181 2154 s
TBA Phong Dwen 11.528 31884 1788 34.0

AlIN B1 45.053 17.226 2544 934

ALIN B2 19.835 3202 el 987

Rao Trang 3 12.946 2,050 69.1 988

Rao Trang 4 13.945 -2.649 749 982

* HUE 110,000 100.000 00 192.621 62.654 0.000 0000 BINH DIEN 44281 13379 2434 95.5
HUE4 33617 4425 1780 %91

PHU BAl 77.388 13.543 4123 985

HUE2 70309 19311 3827 964

KON PHU BAL 2 55.591 11.5% 2081 979

HUE 2 110.000  97.68 -1.8 0.000 0.000 §9.749 17.386 HUE 69.267 17.538 3839 %69
HUE3 19.530 3.654 106.% 983

DONG LAM 40.012 3.502 2158 W6

HUE3 10000 97265 22 0.000 0.000 19.467 4016 HUE2 19.467 4.016 1073 979
HUE4 110000 99322 0.6 0000 0.000 33433 4599 HUE -33.433 -4.5%9 1783 9.1
* HUONG DIEN 110.000  100.000 26 K1.000 -9.866 0.000 0.000 VAN XA §1.000 9.866 4283 9.3
KON Phong Dien 110.000 99.839 0.1 0.000 0000 10.413 6453 DIEN LOC 15.253 11.640 10y 795
TBA Phong Dwxen +4.840 18.003 985 -25.8

KON PHU BAL2 110000 98938 -1.4 0.000 0.000 33618 2241 CHAN MAY 17.882 2763 960 988
LA SON 40,712 6262 2185 988

TA TRACH 12,028 7369 48 853
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CLDA VA DE XUAT GIAI PHAP HAN CHE

Bus Voltage Generation Load Load Flow XFMR
D L %Mag  Ang MW Mvar MW Mvar D MW Muyar Amp *%GPF WTap

Vinh Thanh 15.451 9048 95.1 86.2

TATRACH -8.8%9 6782 594 TS

PHU BAI 31473 4414 1686 990

HUE -55.262  -10.626 2985 982

LASON 110000 98.464 1.7 0000 0.000 1.718 4469 KON PHU BAI 2 -40.558 6252 2188 988
CAU HAI 18.840 1783 009 996

LANG CO 110.000 975 23 0.000 0.000 4926 1478 CHAN MAY -4.926 ~1.478 277 958
PHU BAl 110.000 98.963 12 0.000 0.000 45356 16.752 HUE ~76.850 -12338 4128 987
KON PHU BAlL 2 3L4% 4414 168.7 9.0

* Rao Trang 3 110,000 100000 07 13.000 L3 0.00) 0000 DONG LAM 13.000 L3 68.5 .6
*Rao Trung 4 110,000 100,000 06 14.000 1844 0.000 0000 DONG LAM 14.004) 1544 741 w1
TATRACH 110.000 99.520 <11 21.000 13.015 0.000 0000 KON PHU BAI 2 12.073 6714 729 R4
KON PHU BAL 2 8927 6301 576 81.7

* TBA Phang Dsen 110,000 100.000 00 -25.306 78164 m 4344 DONG LAM ~11.446 31759 1772 339
KCN Phong Dien -4.821 17951 916 <259

VAN XA 46810 24110 2764 889

TGMT1 1000 97.569 135 34,958 0.000 0.000 0000 TGMT22 34.958 0000 206861  100.0
TGMT22 2000 97962 69 0.000 0.000 0,000 0.000 DIEN LOC 34.869 .01 903 93
TGMT1 -34.869 4.01 9403 9.3

VAN XA 110000 99718 1.6 0.000 0.0 32.5% 16.464  BINH DIEN 0.646 -3.647 195 174
HUONG DIEN -R0.599 10805 4280 491

I'BA Phong Daxen 47.363 -23.623 2786 -R9.5

Vinh Thanh 110.000 98362 1.6 0.000 0.000 15,395 9541 KON PHU BAI2 -15.395 9541 96.6 RS0

Hinh 3.10. Két qua mé phong trao luu cong suat khi phu tai 100% khi két ndi véi
NMDBMT Phong Dién

Hué3 Ciu Chin Dién Bdng Hué?2 Huéd KCN KCN
Phong Phu
Dién Bai2

Hinh 3.11. Do thi dién 4p khi phu tai 100% khi két ndi véi NMDMT Phong Dién
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Vinh

- Trong truong hop khi phu tai 100% dién ap tai cic niit vAn nam trong gidi han
cho phép -5% va +10%.
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- Tathay dién 4p tai cac nat gan ngudn 6n dinh hon so v&i xa ngudn.
3.2.2.2. Truong hop tai 50%.
‘ +¢ Sau khi ta m6 phong béi,toén trao luu cong suat khi co su két ndi cia PMT Phong
bién ¢ cac mic tai 100%, ta tién hanh mo6 phong trudng hgp khi phu tai 50%.

Hinh 3.11. Trao luu cong suét tai 50% khi két ndi nha may DPMT Phong Pién
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- O muc phu tai 50% khi nha may dién mat troi Phong Pién PV hoa ludi,. Dit liéu
tir hinh 3.11 cho thay, khi nha may di vao hoat dong luéi dién 110kV thanh phd Hué
phat 1én hé théng truyén tai 105,8MW do mot phan cong suét tac dung cap cho ludi dién

dja phuong s& duoc chia sé bai Phong Pién PV, véi cong suat phat c6 thé dat khoang

35 MW. Dong thoi cong suat phan khang lay tir hé théng ciing thay doi dang ké ting

8,3MVAr (74,8MVar so voi 66,5Mvar).

LOAD FLOW REPORT

Bus Voltage Generation Load Load Flow XFMR
13] KV MMap o Apg MW Mvar MW Mvar D MW Mvar Amp  %PF *lap
*AlN B 110000 100,000 31 46000 19387 0.000 0,000 DONG LAM 46000 19387 619 922
*ALIN 82 110000 100,000 17 20000 6978 0.000 (.000  DONG LAM 20000 697 12 44
* BINH DIEN 110000 100.000 16 44000 12797 0.000 0.000 VAN XA A0 1813 236 91S
HUE 8110 14610 2639 957
CAUHAL 10000 98858 <12 0.000 0000 9619 1493 LASON 9619 1493 SLT 988
CHAN MAY 1000 98.995 -1.1 0.000 .00 6.566 1468 LANG CO 2533 0.500 13.7 980
KON PHU BAIL2 00% 1977 94 07
DIEN LOC 110000 99.964 08 0.000 0.000 0.804 193 KON Phong Dien U978 995 4Ll 930
TGMT22 34782 1961 1873 075
DONG LAM 0000 9707 L6 (0.000 D00 19.903 5967 HUE2 25.848 A).853 136.1 9
TBA Phong Daen 45952 L3369 0l K07
AlIN B1 45016 19938 291 914
ALIN B2 19824 5981 1090 957
Rao Trang 3 -12.946 1384 685 94
Rao Trang 4 -13.946 1276 N He
* HUE 110000 100000 00 $6731 35941 0.000 0,000 BINH DIEN 47692 14934 623 954
HUE4 16878 1871 891 w4
PHU BAl 334 4617 1775 %W
HUE2 30877 10710 1700 %44
KON PHU BAL 2 23469 3809 1248 987
HUE 2 10000 98851 08 0.000 D00 45952 8901 HUE 30370 11092 17 939
HUE3 10027 15% $319 08y
DONG LAM 25,608 (.591 1360 1000
HUE 3 110000 98642 09 0.000 0000 10.011 2065 HUE2 0011 2065 sS4 979
HUE 4 10000 %0668 03 0.000 D000 16832 2315 HUE 16832 2315 805 %l
* HUONG DIEN 10000 100.000 300 BLO0D 19220 0.000 0.000 VAN XA $L000 19220 4369 973
KON Phong Dien 10000 9970 0.2 0.000 0.000 $.220 3238 DIENLOC 24872 9800 1404 930
TBA Phong Daen 19652 -13.03 1238 K33
KON PHU BAL2 10000 WS 06 0.000 0000 17030 1135 CHAN MAY 9143 0387 81 W
LA SON 2075 2160 oo %S
TATRACH 1867 <3673 655 955
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Bus Voltage Generation Load Load Flow XFMR
D KV % Mag  Ang MW Mvar MW Mvar D MW Myar Amp PE aTap

Vish Thanh 1.859 4328 473 876
TATRACH 9.077 3.857 520 920
PHU BAl -10.436 3570 S8.1 H46
HUE -23.411 4021 1252 986

LASON 110.000 99363 A8 0.000 0.000 11.058 21275 KCNPHUBAI2 20719 2378 1102 9.
CAU HAI 9.661 0.102 510 100.0
LANG CO 110.000 98.966 -1 (L0000 0.000 2533 0760 CHAN MAY -2.533 AL 760 140 958
PHU BAI 110.000 99576 A.5 0000 0.000 22960 8480 HUE -333% -4.830 1779 9%9.0
KON PHU BAlL 2 10438 -3.650 583 ]
* Rao Trang 3 110.000  100.000 11 13.000 2323 0.000 0000 DONG LAM 13.000 2323 693 984
*RaoTrang 4 110000 100.000 11 14.000 -2.083 0.000 0000 DONG LAM 14.000 -2.083 743 989
*TATRACH 110000 100.000 0.3 21.000 6.343 0.000 0000 KON PHU BAI 2 11901 2.9% 644 970
KON PHU BAL 2 9.099 3383 509 LAR }
* THA Phong Dsen 110,000 100.000 00 105757 74.756 18.886 2172 DONG LAM -45.750 33949 2990 8O3
KCN Phong Dien -19.623 12914 1233 83
VAN XA -59.270 25721 339.1 91.7
TGMT1 1.000 97.940 137 34958 0.000 0.000 0000 TGMT22 34958 0.000 20607.7 1000
TGMT22 22.000 98.327 72 11L000 0.000 0.000 0000 DIEN LOC 34870 ~3.980 9367 494
TGMT1 34870 3980 936.7 94
VAN XA 110.000 99.904 20 Q.000 0.000 16.356 8263 BINH DIEN 4127 -3.953 300 2
HUONG DIEN -80.583 20211 4365 970
I'BA Phong Deen 60.101 ~24.521 a0 926
Vinh Thanh 10000 %9301 0.7 (1L.000 0.000 7.845 4862 KON PHU BALZ <7845 -4.862 488 85.0

Hinh 3.12. Két qua mé phong trao luu cong suat khi phu tai 50% khi két ndi voi
NMBMT Phong Dién

100,5
100
99,5
99
98,5
) |
Hué 3 Cau Chén Dién Dong Hué 2Hué 4 KCN KCN La Lang Phong Pha Van Vinh
Hai May Léc Lam Phong Phi Son C6 Dién Bai X& Thanh

Dién Bai2
Hinh 3.13. Do thi dién ap khi phu tai 50% khi két néi véi NMDMT Phong Dién
e Nhan xét:
- Trong trudng hop khi phu tai 50% dién 4p tai cac nit van nam trong gii han cho
phép +5%.
- Ta thiy dién ap tai cac nat gan ngudn on dinh hon so voi xa ngudn.
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% Cong suat ludi 110kV nhén tir hé thong va dién ap tai cac nat khi c6 két nbi
nha may PMT Phong Pién dugc thé hién qua Bang 3.3 va Bang 3.4.

Bang 3.3: Cong suét ludi 110kV nhan tir hé théng nat khi ¢ két ndi

nha may DPMT Phong Pién
Mitric mang tai 100% 75% 50% 25%
Hg¢ thong 1 -25,3+j78,1 -65,4+j76,3 -105,8+j74,8 -146,2+j73,3

3.2.2.3. Nhan xet.

= Ta thiy khi két ndi nha may dién mit trdi Phong Dién PV, ludi dién hoan toan
du kha nang dap tmg nhu cau phu tai dia phuong va cung cap cho hé thdng dién truyén
tai Qudc gia mot lugng cong suat nhat dinh do mot phan cong suat tic dung cap cho ludi
dién dia phuong s& duoc chia sé bai Phong Dién PV, véi cong suat phat co thé dat
khoang 35 MW. Tuy nhién luong cong suat phan khang 1ay tir hé théng dién Qudc gia
cling tang 1én dang ké do nha mdy dién mat troi khong phat ra cong suat phan khang.
Céc thiét bj cia nha méy hit cong suat phan khang tir luéi dé hoat dong do vay can tiéu
thu mot lugng cong suat phan khang.

Béng 3.4: Dién ap tai cac nit khi co két ndi nha may PMT Phong Dién

Tén nut Udm bién &p thuc & cac muc tai
(kV) PT 100% | PT 75% PT 50% PT 25%
Hué 3 110 97,27 97,95 98,64 99,33
Cau Hai 110 97,4 98,19 98,86 99,48
Chan May 110 97,65 98,39 98,99 99,56
Pién Loc 110 99,62 99,79 99,96 100,1
Pong Lam 110 99,5 99,6 99,71 99,81
Hué 2 110 97.69 98,27 98,85 99,43
Hué 4 110 99,32 99,49 99,67 99,84
KCN Phong 110 99,84 99,9 99,97 100
Dién
KCN Phu Bai 2 110 98,94 99,33 99,59 99,8
La Son 110 98,46 98,98 99,36 99,7
Ling Co 110 97,59 98,34 98,97 99,55
Phong Dién 110 100 100 100 100
Phu Bai 110 98,96 99,32 99,58 99,8
Vin X4 110 99,72 99,81 99,9 100
Vinh Thanh 110 98,36 98,9 99,3 99,66

- Qua s6 liéu ¢ bang 3.4 ta nhan thay, khi két n6i nha may dién mat troi Phong Dién

PV vao ludi, nhin chung dién ap tai cac niit hiu nhu khong thay d6i hodc thay d6i khong
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dang ké giita cac muc tai. Pién ap cao nhét dat 100%Udm tai nit Phong Pién va thip
nhat 97,27%Udm tai nat Hué 3.
3.2.3. So sdanh va nhit xét két qui mé phong trao lieu cong sudt trong 2 trwong hop

Trong 2 truong hop md phong, & mirc tai 100% khi khong c6 su két ndi nha may
DMT Phong Dién, ludi 110kV nhédn dién tir hé thong truyén tai qudc gia . O tit ca cac
truong hop con lai, ludi dién 110kV déu phat cong suit tic dung 1én hé thong. Piéu nay
chtng to khi két ndi nha méy dién mit troi Phong Pién PV thi luéi dién 110kV hoan
toan du kha niang cung cip nhu cau phu tai khu vuc va cung cap cho hé théng dién qubc
gia mot luong cong suat nhat dinh.

Trong 2 trudng hop mo phong dién ap cac nut gan nhu khong thay doi

Béng 3.5: Dién ap nat 1an can nha may PMT Phong Dién trong

2 trudong hop mo phong
Tén nat TH1 TH2
Mang tai 100%
Pién Loc 99,31% 99,62%
KCN Phong Dién 99,74% 99,84%
Mang tai 75%
Pién 1oc 99,49% 99,79%
KCN Phong Dién 99,8% 99,9%
Mang tai 50%
Pién Loc 99,66% 99,96%
KCN Phong Dién 99,87% 99,97%
Mang tai 25%
Pién Loc 99,84% 100,1%
KCN Phong DPién 99,94%, 100%

Thong qua két qua mo phong duoc 1iét ké & bang 4.5, ¢6 thé nhan thay rang dién
ap tai cac nat hau nhu khong thay doi truée va sau khi két nbi nha may dién mit troi
Phong Dién. Tuy nhién, sau khi d4u ndi nha may DMT Phong Dién, dién ap tai nit 1an
can nhu Dién Loc, KCN Phong Dién ¢6 xu hudng ting nhe. Nguyén nhan 1a do cong
suit phat ciia nha may DMT Phong Dién so vé6i tong cong suit cia ludi dién 110kV khu

vuc Hué 1a tuong d61 nho, nén tac dong dén dién ap tai cac vi tri xa khu vuc nha may
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khong dang ké. Viéc két ndi chu yéu anh hudng dén cac nit gan khu vyc nha may, dic
biét 1a nat Pién Loc — diém két ndi tryc tiép v6i nha may PMT Phong Dién — cho thay
su thay d6i dién 4p rd rang nhat trudce va sau khi két ndi.

Trong Chuong 3, md phong dong cong suat cua ludi dién 110kV tai Hué trong
céc tinh hudng trudc va sau khi két ndi véi nha may PMT Phong Dién, véi cac mirc tai
thay doi twong tng 25%, 50%, 75% va 100% so v&i dinh muc ciia cac TBA 110kV. Két
qua phan tich cho thdy cong suét tir nha may PMT Phong Pién kha nho so véi tong
cong suat cia ludi 110kV hién tai, vi vay, n6 chi déng gép mot phan nho trong viéce cai
thién dién 4p tai cac nat gan do.

3.3. Ché @9 van hanh su co.

- Bén canh ché d6 van hanh binh thuong, kha nang van hanh cua ludi dién khi xay
ra sy ¢ ciing nhu kha ning phuc hdi sau su ¢d 13 nhitng van dé quan trong can duoc
quan tam. Trong nghién ctru nay, hai sy cd nghiém trong da duoc xdy dung nham mé
phong va danh gia kha nang lam viéc cua ludi dién trong diéu kién van hanh su ¢é, duoc
trinh bay cu thé nhu sau:

« Truong hop 1: Khi Xay ra sy ¢6 ngin mach 3 pha thoang qua trén duong day
110kV Pién Loc — KCN Phong Pién, duoc xem xét trong ca hai tinh hudng: khi luéi
dién c6 két ndi va khi khong két ndi véi nha may PMT Phong Dién . Pay 1a loai sy ¢b
xay ra gan diém dau nbi gitra Phong Pién PV va ludi dién, c6 anh huéng 16n dén 6n
dinh van hanh khu vuec.

« Truong hop 2: Su cd mét cong suat phat tai Nha may dién mat troi Phong Dién

- Pbi vé6i cac nha may dién mat troi, hién tugng may che phu hoan toan la mot
trong nhitng diéu kién thoi tiét bat 1oi c¢6 thé gdy suy giam nghiém trong hoic lam gian
doan hoan toan cong suat phat di¢n. Trong sb cac tinh huéng su ¢b, kich ban nghiém
trong nhat duoc xem xét 1a trudng hop nha méay dién mat troi Phong Pién bi mat toan
bd cong suat phat. Kich ban nay dugc xay dung nham danh gia mirc d6 anh huong va
kha nang tng pho cua hé¢ théng dién khi xay ra su cd dot ngdt do diéu kién tu nhién, va
s& dugc mo ta chi tiét trong bang sau.

Béng 3.6 : Kich ban su ¢ khi mét toan bo cong suat phat NMPMT Phong Dién

Thoi diém (s) Kich ban
0+6 Nha may hoat dong binh thuong véi cong suat phat dinh muc
6 Nha may mét toan bo cong suat
6+20 Thoi gian qua d6 khi nha may mat toan by cong suat phat
20 Nha may khoi phuc cong suat phat
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3.3.2. Trwong hop 1: Sw cé trén dwong day két néi

- Gia dinh xay ra sy c6 thoang qua trén duong day 110kV Dién Loc — KCN Phong
Dién vao thoi diém gidy thir 6 trong qué trinh mé phong. Su ¢b dugc giai trir sau khoang
thoi gian 150 ms, nham danh gia kha ning dap tmg va phuc hoi cta luéi dién trude cac
tinh huéng mét 6n dinh ngén han

- Khi chua c6 sy tham gia cia nha may DPMT Phong Pién.

"Vt

Hinh 3.14. Pap g dién 4p tai thanh cai Pién Loc khi khong ¢ tham gia cia
NMBMT Phong Dién

Thong qua két qua m6 phong hinh 3.14, khoang thoi gian tu Os den 6s, dién ap tai
thanh cai Pién Loc 6n dinh. Vao thoi diém 6s tuong ing voi luc sy cd xay ra, dién ap
dot ngdt gidm hoan toan vé muc 0%. Sau t=150ms su ¢ duoc loai trir dién 4 ap dan duoc
hdi phuc tir 72% dén 95% trong khoang thoi gian 0.12s rdi ting gan bang so voi lac
chua su ¢d.

3.3.3. Khi c6 swtham gia ciia nha mdy PMT Phong Dién

Hinh 3.15. Péap mg dién ap tai thanh cai Pién Loc khi c6 su tham gia ctia
NMBMT Phong Dién
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Truong hop khi két nbi nha may dién mat troi Phong Dién thong qua két qua mo
phong hinh 3.15. Trong khoang thoi gian tir Os dén 6s, dién 4p tai thanh cai Dién Loc 6n
dinh. Vao thoi diém 6s twong tng vai lac su ¢b xay ra, dién ap dot ngdt giam sau nhung
van con gilt duge & muc 1,4%. %. Sau t=150ms sy ¢ duogc loai trir dién ap dan dugc
hdi phuc tir 75% dén 95% trong khoang thoi gian 0.8s roi ting gan bang so voi luc chua
su ¢d.

Két luin trudong hop 1:

- O ca hai truong hop, dién 4p tai thanh cai Dién Loc déu giam manh dot ngot. Tuy
nhién, khi hé théng c6 két ndi voi nha may Phong Dién PV, dién ap van giit duoc & mirc
1,4%, trong khi & truong hop khong c6 két ndi, dién ap sut hoan toan vé 0%. Sau khi su
¢ duoc xtr 1y, ludi dién c6 két ndi véi Phong Pién PV cho thy kha ning phuc hoi tot
hon, véi dién ap khoi phuc nhanh chong va dat gia tri gan bang muc ban dau véi thoi
gian hdi phuc ngin hon. Piéu ndy cho thiy vai trd tich cuc ctia nha may PMT Phong
Dién trong viéc hd tro duy tri 6n dinh dién 4p va ning cao kha ning phuc hdi cua hé
théng khi xay ra su c6.

3.3.4. Trwong hop 2: Sw c6 mit cong sudt phdt tai Nha mdy dién mdt troi Phong
Dién.

- Pbi v6i cac nha may dién mat troi, hién tugng may che phu hoan toan la mot
trong nhitng diéu kién thoi tiét bat 1oi c6 thé gdy suy giam nghiém trong hodc lam gian
doan hoan toan cong sudt phat dién. Trong sb cac tinh hudng su b, kich ban nghiém
trong nhat duoc xem xét 1a trudng hop nha méay dién mat troi Phong Pién bi mat toan
bd cong suat phat. Kich ban nay dugc xay dung nham danh gia mirc d6 anh huong va
kha nang tng pho cua h¢ théng dién khi xay ra su cb dot ngdt do diéu kién ty nhién, va
s& dugc mo ta chi tiét trong bang sau.

Bang 3.7: Kich ban sy ¢b khi mat toan b cong suat phat NMDMT Phong Dién

Thoi diém (s) Kich ban
0+6 Nha may hoat dong binh thuong véi cong suat phat dinh mirc
6 Nha may mat toan bd cong suit
6+20 Thoi gian qua d6 khi nha may mat toan by cong suat phat
20 Nha may khéi phuc cong sudt phat
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Hinh 3.16. Dao dong dién 4p tai thanh cai Dién Loc khi mét cong suat
NMBDMT Phong Dién

Tir két qua md phong hinh 3.16, ta nhan thay rang khi nha may PMT Phong Dién
dot ngot mét cong suét thi dién ap tai thanh cai Pién Loc bj sut giam, tuy nhién gia tri
sut giam khong nhiéu nam trong pham vi cho phép. Bén canh d6 sau 20s khi khoi phuc
cong suat nha may DPMT Phong Dién thi dién 4p tang vot 1én nhung van nam trong gidi
han cho phép.

Pé kiém tra thém, céc thanh cai & khu vuc 1an can ( Déng Lam, Hué) va cac khu

vuc cach xa nha may (KCN Phu bai 2, Lang C6) dugc khao sat.

Hinh 3.17. Dao dong dién ap tai cac nit 1an can khi mét cong suét
NMDBMT Phong Dién
Qua hinh 3.17 , ta thdy khi nha may DMT Phong dién mat két ndi thi dién ap cac
nat 1an can van bi sut gidm va tang vot Ién khi c6 su két ndi lai ciia nha may nhung van

dam bao di¢n ap nam trong gidi han cho phép. Nhu vay doi vdoi sy c6 mat cong suat dot
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ngdt nha may DPMT Phong bién, su dao dong dién ap tai thanh cai Pién Loc va cac khu
vuc 1an can dao dong trong pham vi cho phép. Do d6 su ¢6 mat cong suat dot ngdt nha
may DMT Phong Dién hoan toan khong anh huéng téi van hanh ludi dién 110kV Thanh
phd Hué.

3.4. Két luan chwong 3

Trong Chuong 3, ching em da tién hanh phan tich tac dong ciia Nha méy dién mat
troi Phong Pién dbi vai ludi dién 110kV thanh phd Hué trong diéu kién van hanh binh
thudng va sy ¢b bang phan mém ETAP.

O ché d6 van hanh binh thuong, chiing t6i da thyuc hién mé phong trao luu cong suat
ludi dién 110kV tinh thanh phd Hué, xét trong cac truong hop trude va sau khi tich hop
Nha méy dién mat trdi Phong Dién. Céc tinh hudng duoc danh gia twong tmg véi mire
phu tai bang 25%, 50%, 75% va 100% cong suat dinh mirc ctia cac tram bién ap 110kV
trong khu vuc. Két qua mo phong cho thiy, nhin chung, lugi dién 110kV tai thanh ph
Hué van phy thudc vao hé théng dién qudc gia vao luc cao diém nhung khi c6 su tham
gia ciia nha may dién mat trdi Phong Dién hoan toan dii kha ning dap Gng cho phu tai
ndi bo va cung cap lugng cong suat du cho hé thong dién quoc gia . Cong suét phat tir
nha may dién mat troi Phong Pién chiém ty trong nho so vai tong cong suét toan ludi,
do d6 chi gop phﬁn cai thién & mirc d6 nhat dinh dién ap tai mot s6 nut 1an can.

O ché d6 van hanh sy ¢, khi xay ra tinh huéng mat cong suat tir Nha may dién mat
tro1i Phong Dién, cac thong s6 van hanh nhu dién &p tai cac nut van nam trong gioi han
cho phép, cho thay anh hudng dén ludi 1a khong dang ké.

Nhu vay viéc dua nha may dién mat troi Phong Dién vao van hanh phan nao giai
quyét duoc viée thiéu hut cong suat cua ludi dién 110kV thanh phd Hué khi phat trién

nang luong tai tao la xu thé hién nay.
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Chuwong 4: PHAN TiCH ANH HUONG CUA CUM NHA MAY PIEN GIO
HUONG LINH 1-2 PEN LUOI 110KV TiNH QUANG TRI

4.1. Mé dau
- Viéc noi ludi ndng luong tai tao s€ gdy mot s6 anh hudng dén ché do van hanh

ctia ludi dién. Ngoai cac van dé thay doi trao luu cong suit, cac qua trinh qua do, song
hai...ciing tac dong anh hudng dén ludi dién dia phuong.

- Ché @6 van hanh binh thuong:

+ Truong hop 1: Trao luu cong suat khi khong c6 su két ndi cua cum PG Hudng
Linh 1-2 & cac muc tai 100%, 75%, 50%, 25%

+ Truong hop 2: Trao luu cong suét khi cé sy két ndi cia cum PG Hudng Linh 1-
2 & cac muc tai 100%, 75%, 50%, 25%

+ Ché d6 van hanh su cb

+ Truong hop 1: Sy ¢ ngan mach thanh cai 22kV cum PG Huéng Linh 1-2

+ Truong hop 2: Sy ¢ ngan mach duong day 110kV Lao Bao — Huéng Linh 1,2

+ Trudong hop 3: Xét truong hop ngung dot ngdt toan bd cum nha may dién gid
Hudng Linh 1,2
4.2. Ché @9 van hanh binh thuwong
4.2.1. Trwong hop I: Trao lwu cong sudt khi khong cé sw két néi ciia cum PG Huéng
Linh 1-2 6 cac mirc tai 100%, 75%, 50%, 25%
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Hinh 4.1. M6 hinh héa ludi dién 110kV tinh Quang Trj khi khong c6 sy két ndi nha
may dién gi6 Huong Linh 1-2
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DE TAI:TIM HIEU VA PANH GIA ANH HUONG CUA NGUON NLTT HUONG LINH, PHONG DIEN DEN
CLDA VA DE XUAT GIAI PHAP HAN CHE

- Tirso dd mo phong trén, ta tién hanh chay mé phong trao luu cong suat khi khong
c6 su két ndi cua cum nha may dién gié Huéng Linh 1-2 ¢ cac murc tai 100%, 75%,
50%, 25% trong trudng bon trudng hop nay. O ddy ching em xin dua ra 2 trudng hop
dién hinh 1a khi phu tai 100% va khi phu tai 50%, hai truong hop con lai xin xem & phan
phu luc 5 va 6.
4.2.1.1. Truong hop muec tai 100%.
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Hinh 4.3. Trao luu cong suat & tai 100% khi chwa két néi cum NMDG Huéng Linh 1-2
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DE TAI:TIM HIEU VA PANH GIA ANH HUONG CUA NGUON NLTT HUONG LINH, PHONG DIEN DEN
CLDA VA DE XUAT GIAI PHAP HAN CHE

O muc phu tai 100% khi cum nha may dién gi6 Hudng Linh 1-2, dit li€u tur hinh
4.3, 4.4 va 4.5 cho thay, khi khéng c6 nha may dién gi6 Hudng Linh 1-2 hoat dong luéi
dién 110kV tinh Quang Tri nhan tir hé thong truyén tai 106,8MW vao lic cao diém.
Trong thot gian phu tai dat dinh, ludi dién 110kV tinh Quang Tri dugc cép dién tur hé
thdng dién qubc gia thong qua tram bién ap 220kV Lao Bao va Pong Ha voi mire cong
suat dat 106,8MW va 91,6MVAr. Diéu ndy cho thiy cic ngudn phat noi bo tai Quang
Tri hién chua du kha ning dap tng nhu cau tiéu thu dién ning trong khu vyuc. Do do,
lu6i 110kV Quang Tri van phai phy thude vao ngudn cap tir ludi dién quéc gia dé duy
tri kha nang van hanh 6n dinh va lién tuc.

LOAD FLOW REPORT

Bus Voltage Generation Load Load Flow XFMR
D kv *Mag  Ang MW Mvar MW Mvar D MW Muvar Amp %PF %Tap

* Busd9 22000 100.000 6.6 30.000 0420 0.000 0.000 Huong Hicp 30.000 0.420 7874 1000
Cam Lo 110.000  99.802 02 0.000 0.000 19525 3955 Dong HaHT 6685 -1.019 356 989
Dong Ha HT -6.685 -1.019 356 989

Lao BaoHT -3.077 A.958 16.9 95.5

Lso BaoHT -3.078 -0.958 17.0 95.5

Dien Sanh 110.000  97.963 -1l 0.000 0.000 31665 15311 Dong HaHT -31.665 -15311 188.4 90.0
Dong Ha 110000 99.603 03 0.000 0.000 67.068 12457 Quan Ngang 56337 23992 3227 920
Dong Ha HT 61703 -18225 3390 959

Dong Ha HT 61703 -18225 3390 959

* Dong Ha HT 110.000  100.000 00 145278 61519 0.000 0000 CamLo 6.695 0473 352 998
Cam Lo 6.695 0473 352 998

Dong Ha 61.844 18.547 3389 958

Dong Ha 61.844 18547 3389 958

TD DAKRONG2 -11.913 3.966 659 949

TH DAKRONG2 -11.913 3.966 659 949

Dien Sanh 32.025 15.547 186.8 90.0

Huong Hicp 110.000  100.100 13 0.000 0.000 0.000 0.000 Huong Linh 12 29.938 -239 1575 997
Bus49 -29.938 239 1575 -997

Huong Linh 12 110,000 100.074 12 0.000 0.000 0.000 0.000 TH DAKRONG2 3.007 0.140 158 99.9
TH DAKRONG2 3.007 0.140 158 99.9

Huong Hiep -29.927 2389 1575 997

Lao Bao 23912 2669 1262 994

Khe Sanh 110.000  99.6M 0.2 0.000 0.000 173% 3489 TDDAKRONG 4 8225 2997 46.1 940
Lao Bao -6.387 5355 439 766

Lao BaoHT -19.233 -5.846 1058 957

Lso Bao 110,000 99507 0.0 0.000 0.000 17327 3485 Huong Linh 12 -23.725 2340 1257 -995
Khe Sanh 6.397 -5.825 456 -739

*Lao BaoHT 110.000  100.000 00 -38535 30.056 0.000 0.000 T Quang Tri 31984 12443 1801 -932
Cam Lo 3082 027 162 -996

Khe Sanh 19269 5716 1055 959

TD Ouane Tri -31.984 12443 180.1 932
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DE TAI:TIM HIEU VA PANH GIA ANH HUONG CUA NGUON NLTT HUONG LINH, PHONG DIEN DEN
CLDA VA DE XUAT GIAI PHAP HAN CHE

Bus Voltage Generation Load Load Flow XFMR
1D kv e Mag Ang. MW Mvar MW Mvar D MW Myar Amp *oPF Tsp

Cam Lo 3.083 0273 162 .6

Quan Ngang 110.000 97928 -3 0.000 0.000 28.963 18701 Dong Ha -55.799 -22.954 3234 925
Vinh Linh 13418 217 728 988

Vinh Link 13418 217 728 988

Ta Rut 110.000 97.8%4 1.6 0.000 0.000 35841 14384 TD DAKRONG 4 -35.841 ~14.384 207.1 928
TD DAKRONG 4 110.000 99.676 4.5 28.000 17.353 0.000 0000 Khe Sanh =8.212 2,600 454 953
Ta Rut 36.212 14.753 2059 926

* T Quang Tn 110000 100.000 0.1 £4.000 24872 0.000 0.000 Lao BasoHT 32000 -12.436 1802 932
Lao BaoHT 32.000 -12.436 1802 432

THO DAKRONG2 10000 100014 12 18.000 11158 0.000 0.000 Huoag Linh 12 -3.006 4.429 159 9.0
Huong Linh 12 -3.006 4.429 159 %0

Dong Ha HT 12.006 -5.149 686 H19

Dong Ha HT 12.006 -5.149 68.6 419

Vinh Linh 110000 97348 19 0.000 0.000 26,724 5345 Quan Ngang -13.362 2672 735 981
Quan Ngang -13.362 2672 735 98l

Hinh 4.4. Két qua mé phong trao luu céng suét khi phu tai 100% khi chua két ndi voi
cum nha may dién gié6 Huéng Linh 1-2

100

99,5
99
98,5
98
g7,
97
96,
95

CamL§ Dién Sanh ©déngHa KheSanh Lao Bao Cuan Ta rut Vinh Linh
Mgang

o

o

Hinh 4.5. D6 thi dién ap khi phu tai 100% khi chua két ndi voi cum nha may dién gid
Hudng Linh 1-2
e Nhan xét:
- Trong truong hop khi phu tai 100% dién 4p tai cic niit van nam trong gidi han
cho phép -5% va +10%.
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DE TAI:TIM HIEU VA PANH GIA ANH HUONG CUA NGUON NLTT HUONG LINH, PHONG DIEN DEN
CLDA VA DE XUAT GIAI PHAP HAN CHE

- Ta thiy dién 4p tai cac nut gan ngudn on dinh hon so v&i xa ngudn. Vinh Linh xa
ngudn nhat nén co6 dién ap thap nhit 97,35%Udm.
4.2.1.2. Truong hop tai 50%.

% Sau khi ta m6 phong bai toan trao luu cong suét khi cl}ua c6 su két ndi ciia cum
nha may dién gi6 Hudéng Linh 1-2 ¢ cdc muc tai 100%, ta tién hanh mo6 phong truong
hop khi phu tai 50%.
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Hinh 4.6. Trao luu cong suat & tai 50% khi khong c6 két nbi
cum NMDG Huéng Linh 1-2
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DE TAI:TIM HIEU VA PANH GIA ANH HUONG CUA NGUON NLTT HUONG LINH, PHONG DIEN DEN
CLDA VA DE XUAT GIAI PHAP HAN CHE

Sau khi ta mo phong bai toan trao luu cong suat khi khong c6 sy két nbi cia DPMT Phong
Dién ¢ cac muirc tai 50% ta c6 két qua ¢ hinh 4.6, 4.7 va 4.8 ta c6 thé thay. Trong truong
hop phu tai 50% hé thong dién qubc gia nhan tir ludi dién 110kV tinh Quang Tri mot
luong cong suat 15,1MW. Piéu nay cho thiy khi phu tai 50% cac ngudn phat tai tinh
Quang Tri nbi ludi dién 110kV khong chi dap ung du cho phu tai dia phuong ma con
cung cip mdt luong cong suat nhat dinh cho hé théng dién qubc gia.

LOAD FLOW REPORT

Bus Voltage Generation Load Load Flow XFMR
D Ky NoMag Apg MW Myar MW Mvar (] MW Mvar Amp  WPF %Tap

* Busd¥ 22000 100,000 69 30.000 0112 0.000 0.000  Huong Hiep 30.000 A2 7873 10
Cam Lo 110000 99.920 .1 0.000 0.000 9.785 1982 Dong Ha HT -3.35%0 L343 177 WS
Dong Ha HT 3350 0343 17 WS

Lao BaoHT 1542 A).648 88 922

Lao BaoHT A543 0648 88 022

Dien Sanh 10000 98988 06 0000 0000 16165 7817 DongHaH1 A6.165 2817 952 w0
Dang Ha 10000 9807 02 0000 0000 33671 6254 Quan Ngang W2 10988 1616 934
Dong Ha HT SLI8T 8606 101 964

Dong Ha HT ALIET K66 1700 964

* Dong Ha H1 110000 100.000 00 56.630 31370 0.000) 0000 Cam Lo 3353 4224 176 W%
CamLo 1385 0 16 w8

Deng Ha i 8.612 1700 %64

Dong Ha im £612 1700 %4

1D DAKRONG2 JEAE 4120 86 961

TH DAKRONG2 JAIRE 4120 86 961

Dien Sanh 16287 138 936 9L

Huong Hiep 110000 100266 IS 0000 0000 0000 0000 HuongLinh 12 29938 294 1575 %05
Busdy 20038 294 1575 %5

Huong Linh 12 110,000 100.242 IS 0000 0000 0000 0000 TDDAKRONG2 5525 0088 B9 1000
TH PAKRONG2 S525 0088 891000

Huong Hiep 29927 2920 1574 WS

Lao Bao I8.878 3095 1002 487

Khe Sanh 10000 %9926 02 G000 0000 8.738 1753 TD DAKRONG 4 9.520 1854 S09  4R2
Lav Bao 10,017 k87 S64 932

Lao BaoHT 1079 7494 600 822

Lo Bso 10000 99867 05 0000 000 8726 1755 Huong Link 12 ART60 2563 95 W1
Khe Sanh 1004 438 §15 918

*Lao BaoHT 10000 100000 00 70665 31007 0000 0000 TDQuangTr 198 12443 0.1 932
Cam Lo 1543 0.5M 87 933

Kbe Sanh J0784 7300 684 K28

D Quang Tr 198 12483 1800 932
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DE TAI:TIM HIEU VA PANH GIA ANH HUONG CUA NGUON NLTT HUONG LINH, PHONG DIEN DEN
CLDA VA DE XUAT GIAI PHAP HAN CHE

Bus Voltage Generation Load Load Flow XFMR

D kv %Mag Ang MW Mvar MW Mvar D MW Mvar Amp “uPF *Tap
Cam Lo 1.544 40.594 87 033
Quan Ngang 110000 98.994 07 0.000 0.000 14,798 9.555 Dong Ha 28,567 -10.962 1622 934
Vinh Linh 6.884 0.703 367 %S
Vinh Linh 6.8%4 0703 367 WS
Ta Rut 10000 99.111 .1 0.000 0.000 18.369 7372 TD DAKRONG 4 -18.369 13n g 90238
* TD DAKRONG 4 10000 100,000 04 28,000 4.776 0.000 0.000 Khe Sanh 9536 2246 St4 473
Ta Rut 18464 7.021 1037 935
*TD Quang Tn 110.000 100,000 0.1 64000 24872 0.000 0000 Lao BaoHT 32000 12436 1802 932
Lao BaoHT 32000 12436 1802 932
TH DAKRONG2 110000 100.140 14 18000 -11.158 0.000 0,000 Huong Linh 12 5,519 4370 200 %8
Huang Linh 12 5519 30 290 w8
Dong Ha HT 14.519 -5.207 808 %4l
Dong Ha HT 14519 5207 808 941
Vinh Linh 110000 98715 10 0.000 0.000 13.740 2748 Quan Ngang 6870 <1374 373 981
Quan Ngang 4870 <1374 373 681

Hinh 4.7. Két qua mé phong trao luu cong suat khi phu tai 50% khi chwa két nbi véi
cum nha may dién gi6 Hudng Linh 1-2
100,2

100

99.8
99,6
99,4
99,2

09
ga.8
84,6
3.4
93,2

93

CamLd Dién Sanh Bdng HA Khe Sanh Lao Bao Cuan Tarut  Vinh Linh
Ngang

Hinh 4.8. D6 thi dién ap khi phu tai 50% khi chua két néi véi
cum nha may dién gié Hudng Linh 1-2
e Nhan xét:

- Trong trudng hop khi phu tai 50% dién 4p tai cac nit vin nam trong gii han cho
phép -5% va +10%.
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CLDA VA DE XUAT GIAI PHAP HAN CHE

- Ta thiy dién 4p tai cac nut gan ngudn on dinh hon so v&i xa ngudn. Vinh Linh xa
ngudn nhat nén co6 dién ap thap nhat 98,71%Udm.
4.2.1.3. Nhdn xét truong hop 1.
% Cong suat ludi 110kV nhan tir hé thong va dién ap tai cac nat khi chua c6 két ndi
ctia cum nha may PG Hudng Linh 1-2 duoc thé hién qua bang 4.3 va bang 4.4:
Bang 4.3: Cong suét ludi 110kV nhan tir hé thong khi chua c6 két ndi ctia cum nha
may PG Huéng Linh 1,2

Mirc mang tai 100% 75% 50% 25%
Héthéng 1 | -38,5+j30,1 | -54,9+282 71,7+i31 _88,4+i34
Héthdng2 | 1453+61,5 | 101,2+j46,6 | 56,6+j32,4 11,6+j18,3

Tong 106,8+j91,6 | 46,3+74,8 | -15,1+j63,4 -76,8+i52,3

= Qua s6 liéu ¢ bang 4.3 ta c6 thé nhan thdy, trong trudng hop van hanh binh thudng
khi 1u6i 110kV tinh Quang Tri chua két ndi v6i cum nha may dién gié Hudng Linh 1-
2. Théng qua tram bién ap 220kV Lao Bao va Pong Ha hé thong dién qudc gia phai
cung cap cho ludi 110kV tinh Quang Tri mét luong cong suat 16n vao lac cao diém..
Diéu nay cho thiy cac ngudn phat dja phuong ndi véi ludi 110kV van chua cung cép du
luong cong suit ma phu tai can thiét vao lic cao diém. Do vy ludi dién nay chua du
kha nang dap tng nhu cu phu tai dia phuong lac cao diém ma con nhén sy hd tro tir

ludi dién Quoc gia.

Bang 4.4: Dién ap tai cac nat khi chua c6 két ndi cia cum NMPG Hudng Linh 1-2

Tén nut Udm bién &p thuc & cac muc tai
kV) PT100% | PT75% | PT50% | PT25%
Cam Lo 110 99,8% 99,86% 99,92% 99,98%
Dién Sanh 110 97,96% 98,47% 98,99% 99,51%
bong Ha 110 99,6% 99,7% 99,81% 99,91%
Khe Sanh 110 99,69% 99,86% 99,93% 99,99%
Lao Bao 110 99,51% 99,73% 99,87% 100%
Quan Ngang 110 97,93% 98,46% 98,99% 99,53%
Ta rut 110 97,89% 98,66% 99,11% 99,56%
Vinh Linh 110 97,35% 98,03% 98,71% 99,4%
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DE TAI:TIM HIEU VA PANH GIA ANH HUONG CUA NGUON NLTT HUONG LINH, PHONG DIEN DEN
CLDA VA DE XUAT GIAI PHAP HAN CHE

= Qua bang s6 liéu & bang 4.4 ta c6 thé nhan thay, trong truong hop van hanh binh
thuong khi ludi 110kV tinh Quang Tri chua két ndi v6i cum nha méy dién gié Huéng
Linh 1,2 dién ap tai cac nat déu nam trong mic cho phép -5% va +10%. Dién ap cao
nhat dat 100% tai nut Lao Bao & mirc phu tai 25% va thap nhat 97,35% tai thanh cai
Vinh Linh ¢ mtrc phu tai 100%. Nhin chung dién ap tai cdc nut gan ngudn 6n dinh hon
s0 véi xa ngudn.
4.2.2. Trwong hop 2: Trao lwu cong sudt lwgi dién 110kV tinh Quéng Tri khi cé sw
két ciia cum nha mdy PG Hwéng Linh 1-2

- Cum nha méy dién gi6 Huéng Linh 1-2 két ndi vao ludi 110kV.

- Cac nha may dién khac két nbi vao ludi 110kV tinh Quang Tri dang van hanh
v6i cong suat dinh mirc.

- Céc phu tai tai cac tram 110kV léy cac muc phu tai 100%, 75%, 50%, 25%.

- Dudéi day 1a md hinh hoa ludi dién 110kV tinh Quang Tri khi c6 sy tham gia ctia

cum nha may dién gi6 Hudéng Linh 1-2.

—

T..

e

Hinh 4.9. M6 hinh héa ludi dién 110kV tinh Quang Trj khi c6 su két ndi
NMDG Hudng Linh 1-2
- Tir so d6 mo phong trén, ta tién hanh chay mo phong trao luu cong suat khi khong

c6 su két ndi cua cum nha may dién gié Huéng Linh 1-2 ¢ cac mure tai 100%, 75%,
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CLDA VA DE XUAT GIAI PHAP HAN CHE

50%, 25% trong trudong bdn trudng hop nay. O ddy ching em xin dua ra 2 trudng hop
dién hinh 1a khi phu tai 100% va khi phu tai 50%, hai trudng hop con lai xin xem & phan
phu luc 7 va 8.

4.2.2.1. Truong hop tai 100%.

% Trao luu cong suat & tai 100% khi c6 két néi cum nha may PG Hudng Linh 1-2

H
o

Hinh 4.10. Trio Iuu cong suat & tai 100% khi c6 két néi cum NMDG Huéng Linh 1-2
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DE TAIL: TIM HIEU VA DPANH GIA ANH HUONG CUA NGUON NLTT HUONG LINH, PHONG DIEN BDEN

CLDA VA DE XUAT GIAI PHAP HAN CHE

- Khi cym nha mdy dién gi6 Huéng Linh 1-2 hoa ludi, dong trao ddi cong sut
trong khu vuc c6 su thay ddi 16 rét. Dit liéu tir hinh 4.10, 4.11 va 4.12 cho théy, khi nha

may di vao hoat dong, mot phan cong suat tac dung cp cho ludi dién dia phuong sé

duogc chia sé bai cum nha may dién gié Hudng Linh 1-2, véi cong sudt phat c6 thé dat
khoang 60 MW. Luc d6 luéi dién 110kV tinh Quang Tri s& giam nhu cau phu thudc
cong suét 1én hé thdng dién qubc gia khi d6 ludi chi cin nhin vé 49MW thay vi

106,8MW Itic chua dua vao van hanh . Ddng thoi, cong suat phan khang lay tir hé théng
dién tang dang ké, tir 91,6 MVAr [én 100,9MVAr, tuong rng murc tang 9,3 MVAr.

Bus Voltage Generation Load Load Flow XFMR
13} kv %o Mag Ang MW Mvar MW Mvar 1D MW Myar Amp SPF Yulsp

Cam Lo 10000 %9502 A2 0.000 0.000 19.525 3955 Dong Ha HT -6.685 -1.019 iS6 W89
Dong Ha HT -6.685 1019 56 989
Lao Haol1 3,077 958 169 955
Lao HaolT 3.078 0.958 170 955
Dsen Sanh 10000 97963 1.1 0000 0.0 31.665 15311 Doag Ha HT -31.665 -15.311 1884 W0
Dong Ha 110000 99.603 {03 0.000 0.000 67.068 12457 Quan Ngang 56337 399 227 9240
Dong Ha HT 61703 18228 1390 459
Dong Ha HT 61703 -18225 3390 059
* Dong Ha HT 10000 100,000 00 108.708 68.290 0.0} 0000 Cam Lo 6.695 0473 352 WR
Cam Lo 6.695 0473 382 W
Deng Ha 61.844 18547 39 usK
Dong Ha 61.844 18547 1389 958
TD DAKRONG2 -30.108 7352 163l 972
I'D DAKRONG2 30.198 7352 163.1 9712
Dien Sanh 32025 15547 1868 %40
Huong Hiep 10000 1985 32 0000 0.0x)0 0.00%) 0.000 Huong Linh 12 29.937 -5.250 IS80 AR5
Busd9 -29.937 5250 1580 985
Huong Linh 12 110000 100969 32 0,000 0.000 0.000 (000 TD DAKRONG2 21834 -1.924 139 Rl
I'D DAKRONG2 21834 -1924 119 A6
Huong Hiep 29927 5.246 1579 %S
Lao Bso 45.93% -3.612 2395 w7
Huoag Linh12 110 -59.678 2215 e S99
Huong Linh12 110 110,000 100969 j2 0.000 0.000 0.000 0000 Huoag Linh 1 -29.839 L 1552 99
Huoag Linh 2 -29.839 1107 1552 499
Huoag Linh 12 §9.678 2215 104 S99
Khe Sanh 110000 %9824 0.1 (.000 0.000 17.440 3498 TD DAKRONG 4 8317 -2.960 464 a2
Lao Bao -27.698 7951 1515 961
Lao BaoHT 1.941 -S.4RY 458 223
Lao Bao 110000 99829 09 0.000 0.000 17.440 3508 Huong Linh 12 AS.260 4533 2392 5
Khe Sanh 27820 8041 1523 6.1
* Lao HaoHT 110,000 100.000 0.0 89738 31622 0.0040 0000 T Quang Tn -31.954 12443 1801 932
Cam Lo 3,082 273 162 .6
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CLDA VA DE XUAT GIAI PHAP HAN CHE

Bus Voltage Generation Load Load Flow XFMR
1D kv “aMag Ang MW Mvar MW Myar D MW Myar Amp “PF *%Tap
Khe Sanh -1.934 8282 446
TD Quang Tri 31984 12443 1801 932
Cam Lo 3083 0273 162 996
Quan Ngang 110000 97.928 13 0.000 0.000 28963 18701 Dong Ha -$5.799 22954 3234 925
Vinh Linh 13418 2177 728 98%
Vinh Linh 13.418 217 728 988
Ta Rut 110.000 98,018 <13 0.000 0.000 35932 14421 TD DAKRONG 4 -35.932 -l4.421 2073 wus
TD DAKRONG 4 110000 99.803 02 28.000 17383 0.000 0000  Khe Sanh 8304 2562 457 956
Ta Rut 36304 14791 w62 926
*TD Quang Tnn 110,000 100,000 01 64.000 24872 0.000 0000 Lao BaoHT 32.000 -12.436 180.2 932
Lao BaoHT 32000 12436 1802 932
TH DAKRONG2 110000 100.656 28 18000 -1L155 0.000 0000 Huong Linh 12 21753 m 13K 997
Huoag Linh 12 21753 1m 138 997
Dong Ha HT 30.753 7355 1649 973
Deong Ha HT 30753 138 1649 973
Viah Linh 110.000 97348 -19 01000 0.000 26.724 $345 Quan Ngang ~13.362 -2.672 735 951
Quan Ngang 13362 2672 735 981

Hinh 4.11. Két qua mo phong trao luu cong suat khi phu tai 100% khi két nbi véi cum
nha may dién gié Huéng Linh 1-2
100,5

100

99,5
99
98,3
98
97,
g
96,
96

CamLd Dién Sanh Béng Ha Khe Sanh Lao Bao Quan Tamt  Vinh Linh
Ngang

&n

|

on

Hinh 4.12. Do thi dién ap khi phy tai 100% khi két ndi véi
cum nha may dién gié Hudng Linh 1-2
e Nhan xét:
- Trong truong hop khi phu tai 100% dién 4p tai cic niit van nam trong gii han
cho phép -5% va +10%.
- Tathay dién 4p tai cac nut gan ngudn on dinh hon so véi xa ngudn. Vinh Linh xa
ngudn nhat nén co6 dién ap thap nhat 97,35%Udm.
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4.2.2.2. Truong hop tai 50%.

% Sau khi ta m6 phong bai toan trao luu cong suat khi co su két ndi ctia cum nha
may dién gié Hudng Linh 1-2 & cac mirc tai 100%, ta tién hanh mo phong truong hop
khi phu tai 50%.

xasre
11 0w Beorne

AN RSO W

13 a0 By D0 14

T ONOENYO Al
[ 1

Hinh 4.13: Trao luu cong suit & tai 50% khi c6 két néi cum NMBDG Huéng Linh 1-2
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O muc phu tai 50%, khi cum nha may dién gié Hudng Linh 1-2 hoa luéi,. Dir ligu
tir hinh 4.13, 4.14 va 4.15 cho théy, khi nha may di vao hoat dong ludi dién 110kV tinh
Quang Tri phét 1én hé thong truyén tai 72,8MW do mét phan cong suat tac dung con lai
sau khi cum nha méy dién gié Hudéng Linh 1-2 cung cap cho cic phu tai dia phuong,
v6i cong suit phat toi da co thé dat 60MW. Pong thoi cong suat phan khang 1y tir hé
thdng ciing thay d6i ddng ké ting 12,1MVAr (63,4MVar so v6i 75,5Mvar).

Bus Voltage (ieneration Load Load Flow XFMR
17} W NeMa Ay MW Mvar MW Mvar 13} MW Mvar Amp  WPF lwp

CamLo 110000 99920 01 0000 0000 9.785 1982 Dong Ha HT 3350 343 11 ;
Dong Ha 1T A0 030 111 WS

Lao BaoHT A542 0648 88 92

Lao BaoHT 1543 A).648 88 02

Dien Sunk 10000 98988 06 0000 0000 16165 7817 Dong HaHT A6165 <1817 952 %00
Dong Ha 10000 %807 02 0000 0000 33671 6254 Quan Ngang W02 10958 1616 934
Dong Ha HT LIS 8606 101 %4

Dong Ha HT SLIST 8606 101 %4

* Dong Ha H1 10000 100000 00 20434 30818 000 0000 Camlo 1383 A 176 94
Cam Lo 3,353 4224 176 W38

Dong Ha 3 3612 1700 %4

Dong Ha m s 1700 %4

B DAKRONG2 32636 18M 1162 912

B DAKRONG2 32636 184 1762 912

Dien Sanh 16287 1383 a6 el

Huong Hiep 10000 101105 35 0000 0000 0000 0000 Huony Linh 12 293 560 1581 983
Busd9 29037 Sedl IS8 983

Huong Linh 12 110,000 101091 540 0000 0000 0000 0000 THDAKRONG2 24384 247 2.1 %6
15 DAKRONG2 UM 24 1211 W6

Huonyg Hiep 29917 5637 IS8 483

Lo Bao 0838 A6 231 WS

Huong Linh12 110 SO679 2812 302 WY

Huong Link12 110 110000 101.091 34 0000 0000 0000 0000 HuongLish | 2083 1406 1551 %99
Huong Link 2 2283 1406 1551 %9

Huong Linh 12 $9679 2812 3102 99

Khe Sanh 10000 100011 05 0000 0000 8783 1.7% TD DAKRONG 4 9518 3182 537 430
Lao Bao -31.376 6478 1681 479

Lao BaoHT 31 11986 1800 937

Lao Bso 110000 10046 14 0000 0000 8775 1765 Huong Link 12 40302 470 2127 493
Khe Sunh 386 6478 1687 980

*Luo BaoHT 10000 100000 00 92918 38T 0000 0000 THQuangTn 198 12443 01 952
Cam Lo 1543 05M 87 933
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Bus Voltage Generation Load Load Flow XFMR
1D Y %Mag.  Ang MW Myar MW Mvar D MW Mvar Amp SuPE *%uTap

Khe Sanh -32.036 12.033 1796 936

TD Quang Tnn -31.984 12443 180.1 932

Cam Lo 1.544 4594 87 933

Quan Ngang 110.000 98,99 .7 0.000 0.000 14.798 9555 Dong Ha -28.567 «10.962 1622 934
Vinh Linh 6.884 0.703 367 9IS

Vinh Linh 6,884 0.703 367 WS

Ta Rut 10000 99.111 02 0.000 0.000 18.369 7372 TD DAKRONG 4 -18.369 1312 48 928
*TD DAKRONG 4 110000 100.000 08 28.000 2882 0.000 0.000  Khe Sunh 9.536 4139 S46 917
Ta Rut 18.464 7.021 103.7 93s

*TH Quang Tni 110,000 100.000 0.1 64000 24872 0.000 0000 Lso BaoHT 32000 -12.436 1502 932
Lao BaoHT 32.000 -12.436 1802 932

TH BAKRONG2 110,000 100742 30 18.000 -11.158 0.000 0,000 Huong Linh 12 -24.283 2.035 1270 %97
Huong Linh 12 24283 2035 127.0 07

Dong Ha HT 33.283 -7.613 1779 915

Dong Ha HT 33283 -7.613 1779 975

Vinh Linh 110000 98715 -1.0 0.000 0.000 13.740 2748 Quan Ngang 6870 1374 373 981
Quan Ngsng 6870 <1374 373 U8

Hinh 4.14. Két qua mo phong trao luu cong suat khi phu tai 50% khi két ndi voi cum
NMDG Huéng Linh 1-2

100,5
100
99,5
99
93.5 I I I
98
CamlLé DiénSanh DéngHa KheSanh LaoBao Quan Ta rut Vinh Linh

Ngang
Hinh 4.15. Do thi dién 4p khi phu tai 50% khi két n6i véi cum
NMDG Hudng Linh 1-2

e Nhan xét:

- Trong truong hop khi phu tai 100% dién ap tai cic niit vAn nam trong gidi han
cho phép -5% va +10%.

- Tathiy dién 4p tai cac nut gdn ngudn on dinh hon so véi xa ngudn. Vinh Linh xa
ngudn nhit nén co6 dién ap thap nhat 98,71%Udm.
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+ Cong suét lugi 110kV nhan tir hé théng va dién ap tai cac nlt cod két ndi ctia cum
nha may DG Hudng Linh 1,2 dugc thé hién qua bang 4.3 va bang 4.4:
Bang 4.3: Cong suét ludi 110kV nhan tir hé thong khi ¢ két ndi cia cum nha may PG
Hudng Linh 1,2

Mirc mang tai 100% 75% 50% 25%
Héthdng 1 | -59,7+i32,6 | -76,2+32,7 | -92,9+35,7 | -109,7+j38,9
Hé théng 2 | 108,7+j68,3 | 64,7+j53,8 20,1+j39,8 -24,8+26

Tong 49+j100,9 | -11,5+i86,5 | -72,8+j75,5 | -134,5+j64.9

4.2.2.3. Nhdn xét truong hop 2.

= Qua s6 lidu & bang 4.3 ta nhan thay rang khi két ndi nha cum nha may dién gid
Hudng Linh 1-2, & muc tai 100% luéi dién 110kV Quang Tri van nhan dién tir hé théng
dién qudc gia nhung véi luong cong suat nho hon so véi lic nha may chua hoat dong
diéu nay giup ludi dién 110kV giam sy phy thudc cong suat vao ludi dién qudc gia. Tuy
nhién luong cong suat phan khang lay tir hé thong dién Qudc gia ciing tang 1én. O muc
tai 75%, 50%, 25% ludi dién 110kV Quang Tri khong nhan dién tir hé théng nira ma
phat 1én hé théng mot cong suat nhét dinh.

Bang 4.4: Dién ap tai cac nit khi co két ndi ciia cum nha may PG Hudng Linh 1-2

Tén nut Udm bién ap thuc & cac muc tai
kV) PT 100% PT 75% PT 50% PT 25%
Cam L§ 110 99,8% 99,86% 99,92% 99,98%
Dién Sanh 110 97,96% 98.,47% 98,99% 99,51%
bong Ha 110 99,6% 99,7% 99,81% 99,91%
Khe Sanh 110 99,82% 99,95% 100% 100,1%
Lao Béao 110 99,83% 100% 100,1% 100,3%
Quén Ngang 110 97,93% 98,46% 98,99% 99,53%
Ta rut 110 98,02% 98,66% 99,11% 99,56%
Vinh Linh 110 97,35% 98,03% 98,71% 99,4%

= Qua sb liéu & bang 4.4 ta nhan théy, khi két ndi cum nha may dén gi6 Hudng
Linh 1-2 vao ludi, nhin chung dién 4p tai cic ntt hau nhu khong thay doi hodc thay ddi
khong dang ké gilta cac muc tai. Pién ap cao nhét dat 100,3%Udm tai ntt Lao Bao va

thép nhét 97,57%Udm tai nit Vinh Linh.
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4.2.3. So sdanh va nhdn xét két quia mé phéng giira 2 trwong hop

Trong 2 trudng hop mo phong & muc tai 100% , va muc tai 75% khi chua c6 két nbi
cum nha may PG Hudng Linh 1,2; ludi 110kV nhéan dién tir hé théng. O tat ca cac
truong hop con lai, ludi dién 110kV phat cong suat tac dung 1én hé théng. Tuy nhién
khi ¢6 su két ndi cia cum nha may DG Hudng Linh 1,2 s€ tao ra su thay ddi trao luu
cong sut. Khi dwa nha may vao van hanh ganh ning vé cong suat can cung cap cho ludi
dia phuong dugc san sé. Hé thong lac d6 chi can cung cap luong cong suit nhod hon.

Trong 2 trwong hop md phong dién ap cac nat gan nhu khong thay doi.

Béang 4.5: Dién ap nut 1an can nha mady DG Hudng Linh 1-2

trong 2 truong hop mo phong
Tén nut TH1 TH2
Mang tai 100%
Khe Sanh 99,69% 99,82%
Lao Bao 99,51% 99,83%
Ta Rut 97,89% 98,02%
Mang tai 75%
Khe Sanh 99,86% 99,95%
Lao Bao 99,73% 100%
Ta Rut 98,66% 98,66%
Mang tai 50%
Khe Sanh 99,93% 100%
Lao Bao 99,87% 100,1%
Ta Rut 99,11% 99,11%
Mang tai 25%
Khe Sanh 99,99% 100,1%
Lao Béo 100% 100,3%
Ta Rut 99,56% 99,56%

= Thong qua két qua mo phong, cé thé nhan thay rang dién 4p tai cac niit hau nhu
khong thay d6i trudc va sau khi két ndi cum nha may PG Huéng Linh 1,2. Tuy nhién,
sau khi ddu ndi nbi cum nha may PG Hudng Linh 1,2, di¢n ap tai nut 1an can nhu Khe
Sanh, Lao Bao, Ta Rut c6 xu huéng ting nhe. Nguyén nhén 13 do cong suét phat ciia cum
nha may PG Hudng Linh 1,2 so véi tong cong sudt ciia ludi dién 110kV tinh Quang Tri
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la tuong ddi nho, nén tac dong dén dién ap tai cac vi tri xa khu vuc nha may khong dang
ké. Két qua phan tich cho thay cong suét tir cum nha may PG Huéng Linh 1,2 kha nho
s0 VGi tong cong suat cia ludi 110kV hién tai, vi vay, nd chi dong goép mot phan nho
trong viéc cai thién dién ap tai cac nit gan do.

4.3. Ché @6 van hanh su co

- Bén canh ché d6 van hanh binh thuong, kha nang van hanh cua ludi dién khi xay
ra sy ¢ ciing nhu kha ning phuc hdi sau su ¢d 1a nhitng van dé quan trong can duoc
quan tdm. Trong nghién ctru nay, hai sy cd nghiém trong di duoc x4y dung nhim mo
phong va danh gia kha nang lam viéc cua ludi dién trong diéu kién van hanh sy cd, duoc
trinh bay cy thé nhu sau:

- Truong hop 1: Xét trudng hop su c¢b ngin mach tai thanh cai 22kV NMPG
Huéng Linh 1 khi két ndi lu6i dién. Day 1a loai sy ¢b xay ra gan diém dau nbi gitta DG
Hudng Linh va luéi dién.

- Truong hop 2: Xét truong hop sy cd ngan mach dudng day 110kV khi két ndi
cum NMDG Hudng Linh 1-2 véi luédi dién.

- Truong hop 3: Xét truong hop ngirng dot ngdt toan bo cum nha may dién gio
Hudng Linh 1-2.

4.3.1. Trwong hop 1: Xét trwong hop sw co ngin mach tai thanh cdi 22kV NMPG
Huwéng Linh 1 khi két néi lwéi dién.

- Trong truong hop nay, su ¢6 ngin mach duoc gia lap tai thanh cai 22kV cia Nha
may dién gi6 Hudng Linh 1, v6i thoi gian xdy ra sy ¢6 kéo dai 300ms. Két qua md
phong da phan anh rd qua trinh van hanh hé thdng qua ba giai doan: trudc khi xay ra su
cd, trong subt thoi gian ton tai su cd, va sau khi su cb duoc xir 1y. Dua trén cac két qua
thu dugc, ta s& tién hanh phén tich va danh gia sy thay doi cua cac thong sd quan trong
trong timng giai doan nham hiéu rd anh huong ciia su cd dén hé thong dién.

- Kich ban duoc xay dung cho trudong hop nay dugc mo ta nhu bang sau day:

Bang 4.6: Kich ban su ¢d ngin mach 22kV NMPG Huéng Linh

Thoi diém (s) Kich ban
0+1 Nha may hoat dong binh thuong
1 Ngén mach
1+1,3 Sy ¢ duy tri
1,3 Su ¢b duoc giai trir

¢ Biéu do dién ap:
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..................................................

Hinh 4.15: Biéu d6 dién ap truong hop ngén mach 22kV NMDBG Huoéng Linh

= Khi mé phéng su ¢6 ngan mach kéo dai 300ms tai thanh cai 22kV ctia Nha may
dién gi6 Hudng Linh 1, dién ap tai ddu cuc may phat PG1 suy giam manh, tir muc
100,637% so voi dién ap dinh muc xudng con 5,09% trong sudt thoi gian ton tai su cb.
Ngay sau khi su ¢ duoc loai bo, dién ap phuc hoi nhanh chong va tam thoi tang vuot
muc ban dau, dat gia tri 109,25% Udm. Sau khoang 200ms ké tir thoi diém su ¢b duoc
gidi trur, dién ap 6n dinh tro lai quanh muc 100,32% Udm va hé théng tiép tuc van hanh
binh thuong.

e

............................................

Hinh 4.16: Dién 4p tai cac nat trudng hop ngan mach 22kV NMDG Huéng Linh
= Trong khoang thoi gian tir 0 dén 1 gidy, trudc khi xay ra su cd, dién ap tai tat
ca cac thanh cai trong hé théng déu duy tri 6n dinh trong gidi han cho phép, dao dong
trong khoang +5% so v&i dién ap dinh murc. Tuy nhién, tai thoi diém t = 1 gidy — thoi
diém xay ra sy cd ngén mach — dién ap tai cac nut bi sut gidm dot ngdt. Muc do suy

giam dién ap thé hién rd rét hon tai cac vi tri gan khu vuc su co, cu thé: dién &p tai thanh
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cai 110kV Lao Bao giam xuéng con 72,9% Udm; tai Cam Lo con 77,34% Udm; Vinh
Linh giam con 73,77% Udm; trong khi tai Dién Sanh va Quan Ngang déu giam xudng
khoang 74,2% Udm. Sau thot diémt= 1,3 gidy (tuc 300ms sau khi su cd xay ra), khi sy
¢d duoc loai bo, dién ap tai cac nut bat dau co xu huéng phuc hdi. Cac niit gan Nha may
dién gio Hudng Linh ghi nhan sy ting dién ap nhe nho sy hoi phuc cua dién ap dau cuc
may phat. Nguoc lai, tai cac nit xa hon, dién ap cd xu hudng gidm nhe trd lai. Sau
khoang thoi gian ngan, hé thong nhanh chéng on dinh va dién ap tai cac nit quay veé
trang thai binh thuong.

4.3.2. Trwong hop 2: Xét trwong hop sw co ngin mach dwong day 110kV khi két néi
cum NMDG Hwong Linh 1-2 voi lwoi dién.

- Mo phong sy ¢b ngan mach trén dudng day 110kV ndi Nha may dién gid
Huéng Linh voi tram bién 4p 110kV Lao Bao duoc thuc hién trong khoang thoi gian
300ms. Qua trinh mo6 phong thé hién rd ba giai doan: trudc khi xay ra sy cd, trong thoi
gian su ¢ duy tri va sau khi sy ¢ duoc xir 1y, giup danh gia chinh xac tac dong va kha

nang dap Gmg cua hé thong dién trong tinh huéng nay.

Bang 4.7: Kich ban sy cd ngén mach duong day 110kV két ndi
NMDG Huédng Linh 1-2

Thoi diém (s) Su kién
0+1 Nha may hoat dong binh thuong
1 Ngin mach
1+-1,3 Su ¢ duy tri
1,3 Su ¢ duge giai tru

s Bicudo dién ap

.-~ — -

Hinh 4.17: Biéu d6 dién 4p tai DG1 trudng hop ngan mach duong day 110kV két nbi
NMDG Huéng Linh 1-2
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= Trong thoi gian sy ¢b ngdn mach kéo dai 300ms trén duong day két ndi giira
tram bién 4p Nha mdy dién gi6 Huéng Linh va tram 110kV Lao Bao, dién 4p tai dau
cuc may phat BGI1 giam tu 100,62%Udm xuéng con 33,35%Udm. Sau khi sy ¢b dugc
xu 1y, dién &p phuc hdi nhanh chong va dat mire 103,7%Udm — cao hon gia tri trude khi
xay ra sy cd. Tiép theo d6 khoang 200ms, dién 4p 6n dinh & muc 99,6%Udm va hé thong

tiép tuc van hanh binh thudng.

Ve

..................................................

Hinh 4.18: Dao dong dién ap tai thanh cai Lao Bao khi bi sy ¢6 duong ddy LB-HL12
=>» Trong khoang thoi gian tir 0 dén 1 gidy, trudc khi xay ra sy cd, dién ap tai thanh
cai tram 110kV Lao Bao duy tri 6n dinh. Tai thoi diém t = 1 gidy, khi su ¢d ngan mach
xuat hién, dién ap sut giam dot ngdt xudng chi con 16,7% so véi dién ap dinh muc.
Khoang 200ms sau khi su ¢ duoc loai b, dién ap bt dau phuc hoi va dan tro lai trang
thai 6n dinh.

[p—

g

Hinh 4.19: Dao dong dién ap cac thanh cai trong trudng hop ngan mach
duong day 110kV LB-HL12
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= Tu thoi diém 0 dén 1 gidy, trude khi xay ra sy cb, dién ap tai tat ca cac nit déu
duy tri 6n dinh, nam trong bién d6 £5% so véi gia tri dinh murc. Khi téi gidy thir nhat

(t =1s), su ¢ ngan mach xuat hién khién dién 4p giam manh, véi mirc suy giam
sau nhét & cac nat gén khu vuc su ¢b. Cu thé, tai thanh cai 110 kV Khe Sanh, dién ap
chi con 40,02%Udm, trong khi tai cac thanh cai khac gia tri nay dao dong trong khoang
41-44%Udm. Ngay sau khi sy ¢ dugce loai trvr, dién ap tai cac nat bat dau duoc khai
phuc va dan tré vé trang thai 6n dinh.

4.3.3. Truwong hop 3: Xét truong hop ngung dot ngdt toan by cum nha mdy dién

gio Huong Linh 1-2

- Tinh huéng sy cb gia dinh 1 toan bd Nha may dién gi6 Huéng Linh nging hoat
dong dot ngodt khi dang van hanh ¢ mirc cong suat t6i da (100%), nham danh gia muc
do dao dong di¢n ap trong hé théng. Su ¢b duoc dat tai thoi diémt=5 gidy, mo phong
cac tinh hubng c6 thé xdy ra trong thuc té nhu mat gié dot ngot hodc hu hong thiét bi

nhat thi trén tuyén két néi, budc nha may phai tach ra khoi luéi dién khan cép.

v -

Hinh 4.20: Dién ap tai thanh cai 110kV Lao Bao

= Két qua mod phong dao dong dién ap tai thanh cai 110kV Lao Bao cho thay ring,
khi nha may di¢n gié Huong Linh ngung hoat dong dot ngdt, ludi dién xuét hién dao
dong dién 4p voi bién do giam thap hon so v6i trang thai 6n dinh trude su ¢b. Qua trinh
dao dong nay kéo dai khoang 5 gidy, sau d6 dién 4p dan 6n dinh va xéac 1ap tai mot gia
tri ma1 phu hop voi diéu kién van hanh sau sy cé.
4.4. Két luan chwong 4

Trong Chuong 4, chiing em d3 tién hanh phan tich tac dong ctia cum Nha méy dién
gi6 Huéng Linh 1,2 d6i vé6i luéi dién 110kV tinh Quang Tri trong diéu kién van hanh

binh thudng va sy c¢b bang phan mém ETAP.
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O ché d6 van hanh binh thudng, chiing toi di thyuc hién mo phong trao luu cong suat
ludi dién 110kV tinh Quang Tri, xét trong cac trudong hop trude va sau khi tich hgp cum
nha méy dién gié6 Hudng Linh 1,2. Cac tinh hudng duoc danh gia twong tng voi mirc
phu tai béng 25%, 50%, 75% va 100% cong suét dinh mirc cua cac tram bién ap 110kV
trong khu vuc. Két qua mo phong cho thay, nhin chung, ludi dién 110kV tai tinh Quang
Tri van con phu thudc vao hé thong dién qudc gia. Cong suat phat tir cum nha may dién
gi6 Hudng Linh 1,2 chiém ty trong nho so véi tong cong suat toan ludi, do d6 chi gop
phﬁn cai thién & mic do nhat dinh dién ap tai mot s6 nit 1an can.

O ché d6 van hanh sy ¢d, khi xay ra tinh huéng mét cong suét tir cum nha may dién
gi6 Hudng Linh 1,2 cac thong sé van hanh nhu dién ap tai cac nat van nam trong gidi
han cho phép £5%, cho thiy anh huéng dén ludi 1a khong dang ké. Ngoai ra khi co su
tham gia cia nha méy dién gié6 Huéng Linh thoi gian phuc hdi dién ap sau sy ¢d nhanh

hon.
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KET LUAN VA KIEN NGHI

Két luin

Viéc dua nha may DMT Phong Dién, cum nha may PG Huéng Linh 1,2 két
nbi ludi 110kV Thanh Phd Hué va Tinh Quang Tri vao van hanh di dong vai trd quan
trong trong viéc bo sung ngudn cong suat phat cho hé thdng, dic biét trong bdi canh phu
tai khu vuc ngdy cang gia ting manh mé&. Khong chi gitip giam ap luc cung cap dién tir
hé thong dién qudc gia, nha may con gop phan nang cao tinh tu chi vé ngudn dién cho
dia phuong.

Bén canh do, phat trién dién mat troi hién dang 1a xu hudng chu dao trong nganh
ning luong tai tao, nhd vao cac wu diém nhu thoi gian thi cong nhanh, chi phi dau tu
ban dau thip va it anh hudng dén méi trudng. Vai diéu kién birc xa mit troi va ning
luong gid ddi dao, khu vire mién Trung néi chung va Thanh Phé Hué va Tinh Quang
Tri n6i riéng rat phtt hop dé mé rong cac du an ning luong mit troi va ning luong gio
trong thoi gian toi.

Dua trén két qua mo phong va phan tich, c6 thé khang dinh rang lugi dién 110kV
khu vyc tinh Quang Tri va Thanh Phd Hué dén nim 2030 van dam bao van hanh 6n dinh
vé mit dién ap trong cac ché do co ban, ngay ca khi tich hgp thém cac nha may dién gio
theo dung quy hoach phat trién ngudn dién tai dia phuwong. Piéu nay cho thay hé thong
dién khu vuc da c6 su chuan bi va kha nang thich ung tot voi su tham gia ngdy cang
nhiéu cta cac ngudn ning lugng tai tao, gop phan nang cao do tin cay va kha ning cung
ung dién cho phu tai trong tuong lai.

Sau mot thoi gian nghién ctru va lam viéc nghiém tic duoc su giup do nhiét tinh
ctia thay gido GS.TS. Lé Kim Hung dén nay d6 an ctia chiing em d3 hoan thanh dung
thoi han va giai quyét cac nodi dung va két qua ban dau.

Kién nghi va dé xuat giai phap

Qua d6 an, ching em dugc cung ¢6 lai céc kién thirc d3 dugc tich Iy trong thoi
gian ngdi trén ghé nha Trudng va dic biét can thiét cho ching em sau nay cong tic trong
bdi canh phat trién nguén NLTT hién nay. Do thoi gian thyc hién dd an c6 han nén
ching em chi dua ra mot sb kich ban d&é mo phong nham phan tich danh gia anh hudng
cia NMDMT Phong Pién va cum nha may dién gi6 Huéng Linh 12 dén ludi dién 110kV
thanh phd Hué va tinh Quang Tri ma chua thé xét dén luéi 22kV vi nhitng van dé va
hién trang ludi 22kV qua phirc tap nén ching em xin phép khong dé cap dén truong hop

nay.
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Ngoai ra, qua chwong 3 va chuong 4 ta c6 thé thdy dién ap dugc dam bao van
hanh cho hé thdng nhung hé thdng can cung cip luong cong sudt phan khang 16n cho
céac nha may NLTT va dé dam bao chat lwong, do tin cay trong hé thong dién, luéi dién
van hanh hop 1y tranh sy ¢6 thi ta c6 thé st dung cac bién phap sau:

+ Dit cac thiét bi bu tai cac nht co dién ap thép dé nang cao kha nang on
dinh trong lu61 dién dya theo tirng kich ban van hanh, tranh nguy co mat 6n dinh dién
ap khi xay ra céac su cd.

+ Nghién ctru, phat trién va st dung thém cac thiét bj bu thong minh nhu
SVC, TCSC, STATCOM,...d¢ hd tro.

+ Thay thé, phat trién cac bo Smart Inverter dé nang cao chit luong dién
nang cung cép.

+ Phén bd hop 1y ngudn ning luong tai tao tai cac noi c6 nhu cau phu tai
cao va st dung hé thong luu trir ning luong nham linh hoat dap (g nhu ciu cong suat
cuc bo cling nhu co thé sir dung vao nhirng lic cao diém, mat dién.

Nhiing giai phap di dugc dé xuat nhu nang cap ha tang ludi dién, tng dung cong
nghé diéu khién thong minh, trién khai hé théng luu trit ning luong, va hoan thién cac
tiéu chuan k¥ thuat két ndi, 1a nhitng hudng di thiét thuc va cap thiét. Tuy nhién, dé cac
giai phap nay phat huy hiéu qua, can c6 su phdi hop dong bo giita cac bén lién quan tir
co quan quan ly, don vi van hanh luéi, cho dén nha dau tu va nguoi tiéu dung. Trong
bdi canh chuyén dich niang luong dang dién ra manh mé, viéc chu dong thich nghi, dau
tu cong nghé va xay dung chién lugc dai han 1a chia khéa dé dam bao luéi dién van

hanh 6n dinh, an toan va bén viing trong twong lai.
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Phu luc 2: Trio luu cong sudt & tai 25% khi chua két ndi nha may DPMT Phong Dién
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Phu luc 3: Trio luu cong sudt & tai 75% khi két ndi nha may DMT Phong Dién
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Phu luc 4: Trio luu cong suat & tai 25% khi két ndi nha may PMT Phong Dién
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Phu luc 5: Trao luu cong suit & tai 75% khi chua két ndi cum nha may
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Phu luc 6: Trao luu cong suit & tai 25% khi chua két ndi cum nha may
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