PAI HQC PA NANG
TRUONG PAI HOC BACH KHOA
KHOA PIEN

"‘(,H KHo,
04
v

Hon wr®*

PO AN TOT NGHIEP
NGANH: KY THUAT PIEN
CHUYEN NGANH: HE THONG PIEN
PE TAI:

Tim hiéu va mé rong hé thong tw dong hoa lwéi
dién phan phoi dé xuat ing dung lwéi dién trung ap
khu Cong nghé cao thudc Thanh phé Pa Ning

(3

Giang vién huéng dan: GS.TS LE KIM HUNG
Canbo huéng din  : KS. HOANG PANG NAM
Sinh vién thuc hién : PHAM PUC DUY

MSSV : 105190052

Lép : 199DCLC2

DPa Ning 2/2025




DAI HOC bA NANG

TRUONG PAI HQC BACH KHOA CONG HOA XA HOQI CHU NGHIA VIET NAM
KHOA DIEN Doc 1ap — Tu do — Hanh phuc

NHIEM VU PO AN TOT NGHIEP

1T Ho va tén sinh vién Sb thé sinh vién Lép Nganh
1 Pham Ditc Duy 105190052 19pcLc2 | K¥ Thuat Dién, chuyén
: nganh: H¢ thong dién
1. Tén dé tai:

Tim hiéu va mé rong hé thong ty dong hoa lu6i dién phan phdi dé xuét tmg dung ludi dién
trung ap khu Cong Nghé Cao thudc Thanh pho Ba Nang
2. Dé tai thudc dién: O C6 ky két théa thudn sé hitu tri tué doi véi két qua thuce hién
3. Cac 56 liéu va dir liéu ban dau:
e Ludi dién Thanh ph6 Pa Ning
e Bao c4o van hanh ngay Cong ty Dién luc Da Néng
e D¢ tin cdy dau vao cia cdc xudt tuyén khu CNC trude dy an ciia Cong ty Pién
lwc Da Nang
4. Noi dung cac phan thuyét minh va tinh todn:
° Téng quan vé ludi dién phan phéi va hé théng giam sat diéu khién luéi dién thude
Cong ty Pién lyc Pa Nang
e D¢ xuit phuong an mé rong Hé théng ty dong hoa ludi dién phan phdi (DAS)
trén dia ban khu vuc khu CNC
e Tinh toan, danh gia do tin cay cung cép dién cau ludi dién khu CNC sau khi thyc
hién ty dong hoa
5. Cdc ban vé, do thi (ghi 6 cac logi va kich thudc ban vé):
6. Ho tén nguweoi hieong dan: GS. TS. Lé Kim Hing
KS. Hoang Dang Nam
7. Ngay giao nhiém vu d6 an: 16/02/2025
Ngay hoan thanh d6 an: 8/06/2025 N
] Da Nang, ngay thang  nam 2025
Truéng bé6 mon Pién hé thong Nguoi huwédng dan



LOI CAM ON

Trong thoi gian thyc hién do 4n tdt nghiép tai Cong ty Dién luc Da Ning, em da
nhan duoc rat nhiéu sy quan tim giup d&, dong goép ¥ kién chi bao cia cac thay/co, can
bd bén cong ty Pién Luc.

Em xin guri 161 cam on chan thanh dén GS. TS Lé Kim Hung giang vién b mon
hé théng dién, khoa Pién- Truong Pai hoc Bach Khoa, Pai hoc Da Nﬁng va KS. Hoang
DPing Nam- Truéng Phong diéu do- Dién luc Da Ning di tan tinh huéng dan em trong
sudt qua trinh thyuc hién d6 an t6t nghiép

Tran trong cam on! Pa Ning, ngay thang niam 2025

Sinh vién thuc hién



CAM DOAN
Em xin cam doan day la cong trinh tim hiéu hoc hoi cua riéng em. Cac sb lidu, két
qua dugc trinh bay trong d6 4n tot nghiép 14 trung thyc chua timg cong bd trong bat ky
giao trinh khac.
Em xin cam doan réng moi sy giap do cho viéc thuc hién dd 4n da dugc cam on va
cac thong tin trich dan trong d6 4n dd dugc chi rd ngudn gde rd rang va dugce phép cong

bd, khong vi pham liém chinh hoc thuat.

Da ning, ngdy thang nim 2025
Sinh vién thuc hién



MUC LUC

LOI CAM ON
CAM POAN
DANH MUC BANG BIEU
DANH MUC HINH ANH
DANH SACH CAC CHU VIET TAT
MO DAU.uoueecreecicrenesessessssssesessesssessessssssssssssssssesssssssssssessssesssssssessssessesssssssssssesesse 1
1. LY DO CHON DE TAT oot 1
2. DOI TUONG VA PHAM VI TIM HIEU ..o 1
3. MUC TIEU VA NHIEM VU ...oitiiiieeeeeeeeeeeeeee oot e eee e tese e e eeeeeeas 2
4. PHUONG PHAP PHAN TICH TIM HIEU .....cocooimiiiiieeeeeeeeeeeeeeeeeee e, 2
5. BO CUC DE TAL .ottt ettt s et e et s e eeeeeae 2
CHUONG 1: TONG QUAN LUOI PIEN PHAN PHOI VA HE THONG GIAM
SAT PIEU KHIEN LUOI PIEN THUQC CONG TY PIEN LUC PA NANG....... 3
1.1 Tong quan veé luéi dién phan phoi DA NANG.....ceeeeeereererrerensesessesesessesesessesnss 3
1.1.1 Ngudn va luéi dién Thanh phd DA NENG..........ovooveveeeeeeeeeeeeeeeeeee e 3
1.2 Gi6i thiéu vé Trung tim diéu khién Thanh pho Pa NAng .........ceeeereeeererrenene 8
1.2.1 Tong quan vé TTDK HTD DANENE .....ovvveeeeeeeeceeeeee et 8
1.2.2 Gi6i thidu phan cing TTDK ........coovioeeeeieeeeeeeeeeeeeeeeeeeeeee e, 10
1.2.3 Gi6i thiéu phan mEM TTDK ........ovivieeeieeeeeeeeeeeeeeeeeeeee e, 11
1.3.2 Phéi hop gifra thiét b tu dong lai (recloser) véi dao cit ¢6 tai 1am nhiém vu
thit DI PRAN QOAN.........eeoeeeeeeeeeeeeeeeeee e, 22

1.4 Hién trang h¢ théng tw dong héa lwéi dién trung ap cia thanh phd Pa Ning.... Ldi!
Thé danh d4u khong duoc xac dinh.

1.5 Tong quan vé Iwrgi din KNt CNC ...eeeecececrcrenncsesesesessessssessesssessesessesssseses 26
1.5.1 Khai quét vé ludi dién hién hitu tai khu viee CNC ..., 26

1.6 K&t TUAN CHUONE 1 auucvereeeerrecrnrcrnenensesessessesessesessessesessesssessesessesssessssssessssesseses 28
CHUONG II: PE XUAT UNG DUNG MO RONG HE THONG TU PONG HOA
LUOI PIEN PHAN PHOI (DAS) TREN PIA BAN KHU VUC CNC.......cooevunneee 29
2.1 Quy md khdi lwgng tong thé Iwdi dién Khu vire CNC ..u.vueeececrecveneererensesensens 29
2.1.1 DEC GIEM KIU VC 11t e oo s s s s s s s s s eeeeeeeseeeaenns 29
2.1.2 D& xuit ing dung trang bi DAS ........ovooueeeeeeeeeeeeeee et 29

2.2 Nhan xét danh gia lwdi dién hién hitu trong khu CNC ........cccovvevicnvneiccsnnrenens 37
2.2.1 Xét cac tuyén lién lac du phong trong khu CNC ..., 37

2.3.2 Khéo sat danh gia hi¢n truong ludi dién khu vuc CNC ........coooeveveirieenneen. 38



2.3 PRUONIE AN KEt TG cuvererrrrirnerercresenesenscsesessesessessesessessssessesessessssessesessessssessesens 38

R T U\ 1 (o5 11 E SRR 38
2.4.1 Xay dung co s& dit liéu dién trén phan mém SCADA Explorer trén cac xuét
tuyén 471HLI, 473HLI, 480HLI, 48 THLL. ....c..ooovevieeeeeeeeeeeeeeeeeeeeee e 40
2.4.2 Xay dung ludi dién trén phan mém SmartVU........c.oooeeevveeeeeeeeeeeeeeeeeeen. 46
2.4.3. Két qua md phong tr dong héa chuong trinh mé phong trén STC Explorer......... 62

2.5 Kiém tra cac Kich ban sw ¢6 trén tirng XUt tuyen c....ceceeeececvercseeserecsensesennens 66
2.6 K&t TUAD CHITOMIZ 2 ou.eeveveeerecrenncssseseesensessesessesessessesessessssessessssesssssssesssessssessasens 68
CHUONG III: TINH TOAN, PANH GIA PQ TIN CAY CUNG CAP PIEN CUA
LUOGI PIEN KHU CNC SAU KHI THUC HIEN TU PONG HOA.........oevveenee. 69
3.1 Tong quan vé dd tin cAy cung CAP Tifl ccueecreererereerereerensereesesesessesssessesesseseese 69

3 1.1 DOt CAY cvveeieeeiee ettt ettt et ettt ettt st 69
3.1.2 D0 tin CAY CUNE CAP GIEN ... 69

3.1.3 Nhitng yéu t6 anh huong dén do tin cdy cung cap dién ........cocoveveeeeeeeenne. 70
3.1.4 Cac chi t1€U dQ tIN CAY ..evvvvieeeiiieeiie ettt e 70
3.1.5 Thiét hai cung CAP GHBN.......c.veoveeeeeeeeee e 71
3.1.6 Mot sd bién phap ning cao d6 tin cdy cung cAp dibn. .......o.oveveveeveeeeeennnn. 72

3.2 Mot s6 phuwong phap dAnh gid d) tin CAY...ceererrereererrererereesersesensessesessesesseseese 72
3.3 Chi tiéu dd tin cly ciia Iw6i dién phan Phoi. ......ceeceerercreerereereneseesessesesseseene 73

3.3.1 Cac chi s6 v& d6 tin cdy cung cip dién cua ludi dién phan phdi bao gdm:.. 73

3.3.2 Céc chi sb vé do tin cay cua ludi dién phan phéi duoc tinh toan nhu sau: .. 73

3.4 Chi tiéu do tin cQy clla Khu CNC .....ccoveivrreinsnncssnncssarsssarossesssssssssssssassssassssasssses 74
3.4.1 Tinh toan do tin cAy trudC AU AN......coovcviiiiiiieeiieeeee e 74
3.4.2 So Sanh cdac chi tiéu dg tin cay gia tri gidm so voi trude du an .................. 76

3.4 K&t TUAN CHIPONE 3 cucvneerererecrcrernesnsesnesensesssessesessessssessesessessssessesessessssessessssessese 77

KET LUAN ..oocteeeceeereeesessesssessesessessssessesssssssssessessssssssssssesssssssssessessssessesssessssessesessoses 78

TAT LIEU THAM KHAO.......ueeeeereeerensesessesssessesessessesessesssssssessssessessssesssssssesessesesse 79



DANH MUC BANG BIEU

Bang 1.1 ThONg S8 VAN DANN c....o..ovieeieeeeeeeeeeeee et 7
Béang 1.2 Tinh hinh thyc hién bd chi s6 tin cady cung cfip QIEN v 7
Bang 1.3 SO LU VAN ANN ... 8
Bang 1.4 SO 1iéu bao A0 NEAY 24/2/2025 ... 27
Bang 2.1 Tinh hinh mang tai tuyén 22kV thudc khu CNC (s6 liéu béo céo van hanh
217272025) ettt b bbbt ettt et et e satesaee s 37
Bang 2.2 md ta thanh Editor Window Toolbar nam doc theo gbc trén bén trai cua cira s6
EIEOT. oottt e et e e et e e et e e et e e e ebae e e abeeeenneeas 48
Béang 2.3 Thanh Edit Parts TOOIDAr ...........ccccocvuiiiiiiiiiiiieececeee e 50
Béang 2.4 Thanh Draw [tem Toolbar............ccoociieiiiiiiiiiieeeeee e 51
Bang 2.5 Kiém tra cac kich ban sy ¢6 trén cac xgét tuyén cép dién cho khu CNC sau khi
trang bi hé thong tu dong hoa ludi dién phan phoi DAS ..., 66
Bang 3.1 SO liéu dau vao cua cac xuat tuyén thudc khu CNC.........ooovvveeeeieen. 74
Bang 3.2 D6 tin cay cia timg xuét tuyén thudc khut CNC .....o.vovveieeeeeeeeeee 75
Bang 3.3 cac s6 liéu sau du 4n cua cac xuat tuyén thuoc khu CNC.......cooeeeeiiin 76
Béang 3.4 Chi s6 do tin cay cac Xuat tuyén thuoc khu CNC saudu an.............cocuveeeen. 76

Bén,g 3.5 So sanh dog tin cay cung cép dién trude va sau dy an trang bi DAS cho cac XUt
tuy€n thudc Khtl CINC. ..ottt e e 77



DANH MUC HINH ANH

Hinh 1.1 Ludi di€n TTOKV .c..ooiiiiiiieieeceee ettt s 5
Hinh 1.2 Ludi Gi€n 22KV ...ouiiieieeeeeeeeee ettt 6
Hinh 1.3: Trung tAm G180 KRIN .......o.oveeeeeeeeeeeeeeeee e 9
Hinh 1.4: M6 hinh t& chtrc Gi8U d0........vvvrverneioeriieeeieeeieeieeee e 9
Hinh 1.5 Man hinh hién thi trang thai thiét bi, su c¢d theo thoi gian thyc ..........e......... 10
Hinh 1.6 GIAm Sat tram Bien AP tF Xa........o.veeveeeeeeeeeeeeeeeeeeeeeeee e eeeee e 11
Hinh 1.7 So dd cau trac tyr dong hoa Twdi i8N, .....c.oveeveeeeeeeeeeeeeeeeeeeeeeeee e 15
Hinh 1.8 M6 hinh DAS €0 GEN ....vourveriereirriiereieeieeeeeess st sseseees 16
Hinh 1.9 m6 hinh DAS phan tan ...........cooooiiiiiiiii e 17
Hinh 1.10 mO6 hinh DAS tap trung........ceveiiiiieiieeeieeeee et 19
Hinh 1.11 Kién tric tong thé phan mém hé thong DAS ........cccovvveveeeeeereeeeeeeennn, 20
Hinh 1.12 So dd 2 ngudn cung cap TDH Mach VONE .........covvveeeeeeeeeeeeeeeeeeereeeenea. 20
Hinh1.13: Su ¢ giita recloser FR1 va recloser Mral ctia TBAI .........ccccocovvvevveevennnee. 21
Hinh 1.14: Sy c6 giira recloser TR va Mra2 ctia nguon TBA2 .........coccoovuvvvvveerennnnn. 22
Hinh 1.15: Nguyén tic phéi hop phan doan sy ¢ giita recloser va dao cat c6 tai khi ludi
HEN DI S €O SAU LBS3 .ooviioeeieeieieiiceieeiseesie ettt 23
Hinh 1.16: Nguyén tac phéi hop phan doan su ¢ khi luéi dién bi su ¢b gifra phan doan
LBS1 va LBS2 khi c6 hé thong DAS-SCADA ........ccoovvimeeieeeceeeeeeeeeeersesee e, 24
Hinh 1.17 Hé théng tu dong ludi dién trung ap cta thanh phd Pa Nang ..........c........... 25
Hinh 1.18 Khu Cong Nghé Cao DA NANZ .......cccoiviviiieiieeeeeeeeeeeeeeeeeeeeee e 26
Hinh 1.19 Céac Xuét tuyén trung ap cung cip dién cho Khu CNC trén hé thong luéi dién
BEUNE ThE ..ottt n e 27
Hinh 2.1 So dd nguyén li dudng day trung ap tram 110kV Hoa Lién ..........cccoeveenn..... 31
Hinh 2.2 So d0 nguyén 1i xudt tuyén 47THLI ........coouevieeeeeeeeeeeeeeeeeeeee e 32
Hinh 2.3 So d0 nguyén 1i xudt tuyén 473HLI ........ccoouovieeeeeeeeeeeeeeeeeeeeee e 33
Hinh 2.4 So d6 nguyén i xudt tuyén 48THLI ........c.ooovovueeeeeeeeeeeeeeeeeeeeeeee e 34
Hinh 2.5 So d6 nguyén li xuat tuyén 480HLI ............cocoveviemieeeeeeeeeeeeeeeeeeeee e, 35
Hinh 2.6 So d6 nguyén li xuat tuyén 480HLI ............coccovvvivmieeeeeeeeeeeeeeeeeeeeee e, 36
Hinh 2.6 So d6 nguyén li ludi dién du 4n DAS trude dy an (van chua cé cac xuat tuyén
cung cAp din cho KU CNC) ... 40
Hinh 2.8 Tao cira s6 new Station trén STC EXPIOTer..........covueveueveeeeeeeeeeeeeereeeseneeae 41
Hinh 2.9 Tao Station chira cac bién trang thai 40 (VD: RMU 11 Khu CNC)................ 42
Hinh 2.10 Tao bién trang thai a0 dudng truyén thong (VD: RMU 11 Khu CNC) ........ 42

Hinh 2.11 Tao Communication Line trén STC Explorer (VD RMU 11 Khu CNC) ..... 43



Hinh 2.12 Tao m&i RTU (VD: RMU 11 Khu CNC)....oooieiiiiiiiieeieeeeeeee e 43

Hinh 2.14 Tao Status point trong muc RTU .........cccoooiiiiiiiiiiieeeeee e 44
Hinh 2.15 Tao Status point trong muc Communication Lines..........cccccceeeeeveeenveeennnenn. 45
Hinh 2.16 Tao Status Point trong STC EXplOrer.........ccceevciiieeiiiieiiiecieeciee e 45
Hinh 2.17 Tao Analog Point trong STC EXplorer........c.ccoocvvieeiiiiiiiiieciieciee e 46
Hinh 2.18 Tao mau Cyclic trong thu vién HMI Smart VU..........cccociviiiiiiiiiieiieee. 52
Hinh 2.19 Tao font trong thu vién Smart VU .......cccccoooiiiiiiiiiiiiiieeeeeeee e 53
Hinh 2.20 Thu vién Font trong HMI Smart VU .......ccccciiiiiiiiiiiieeeeee e, 53
Hinh 2.21 Thu vién Pmacro trong HMI Smart VU .......ccoooiiiiiiiiiieeeeeeee, 54
Hinh 2.22 V& so d6 mot soi cac xuat tuyén 471HLI, 473HLI 480HLI 481HLI trong HMI
SINATT VU Lottt st e st e st e s e s eaneeeeas 55
Hinh 2.23 Tao Station Transformer trong Line Section...........cccceevvvevriieeeiieeencieeeenen. 56
Hinh 2.24 Tao Bus trong Line Section (VD thanh cai C42 TBA 110kV Hoa Lién)..... 57
Hinh 2.25 Tao Switch trong Line Section (VD LBS 473/18 Demo) ....c..cccceeeeueenncnnne 57
Hinh 2.26 Tao Conductor trong Line Section (VD day tir thiét ni LBS 473/40 Demo dén
MC 473-473/R54 QUONG SO 4 CNC) ..o, 58

Hinh 2.27 Tao Breaker trong Line Section (VD MC 471-473/R54 dudng s6 4 CNC) . 58
Hinh 2.28 Tao Substation Transformer trong Line Section (VD MBA T1 TBA 110kV

HOA LICN) it e e et e e e et e e e e ab e e e e e aanaeeaas 59
Hinh 2.29 Tao Feeder trong Line SECtion ..........ccocvviieiiiiiiiiieiiiieciieeeeee e 59
Hinh 2.30 Cai dat cac dai lugng do trong DMS .......coooiiiiiiiiiieeeeeeee e 60
Hinh 2.31 Cai dit DMS cho may bién 4p (VD MBA T2 TBA 110kV Hoa Lién)......... 61
Hinh 2.32 Cai dit DMS cho May cit (VD MC 480 dau tuyén 480HLI)....................... 61
Hinh 3.33 Cai dat DMS cho Feeder ......cccuvvvviiiiiiiieeeee e 62
Hinh 2.34 Viét chuong trinh gia 1ap sy c¢d tai MC 471 thudc xuat tuyén 471HLI thudc
tram 110KV HOQ LICN......cooiuiiiiiieiiie e e 62
Hinh 2.35 So d6 ludi dién 1am viée binh thUONE ........o.cveveeeeeeeeeeeeeeeeeeee e 63
Hinh 2.36 Su ¢6 tai XT 471 (MC 471 t4C QONE CAL) cv.vvveeeeeeeeeeeeeeeeeeeee e 63

Hinh 2.37 LBS 471HLI/18 ¢t d& €O IAP SW €O oo 64



TTbK
TBA
MBA
SCADA
FLISR
DAS
DCL
LBS
MC
RMU
IED

DANH SACH CAC CHU VIET TAT
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: Hé thong giam sat diéu khién va thu thap dir liéu.
- Pinh vi su ¢, cach ly va khoi phuc ludi dién.
: Hé thong t dong hoa luéi dién phan phdi.

: Dao céach ly.

: Dao cit ¢o tai.

: May cit.

: T hop b trung thé.

- Thiét bi dién tu thong minh
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MO DAU
1.LY DO CHON DE TAI

Hién nay, ludi dién cua thanh phé Pa Ning dang van hanh & ché d6 mach kin van
hanh hé nén khi ¢6 sy ¢d trén luéi dién, phat mat mot khoang thoi gian dé nhan vién
van hanh thao tac c¢6 1ap diém su cd, thay d6i két ludi tai cap dién trd lai cho khach hang.

Viéc nay s& din dén c6 mot sé lwong khach hang sé bi giai doan cung cip dién trong
thoi gian thao tac khic phuc. Vé phia Cong Ty Dién luc, cic thiét hai c6 thé ude tinh
bao gdm: mat loi nhudn twong Gng v6i phan dién nang bi mat khong ban duoc vi khach
hang bi ngimg cap dién; giam d6 tin cdy cung cip dién cho khach hang; anh hudng bat
loi dén kinh doanh trong twong lai va nguy co phan tng cua khach hang va du luan xa
hoi s€ gay sut gidm di uy tin cia Cong ty.

Ngay nay, voi su phat trién khong ngimg vé cong nghé thong tin cling nhu cong
nghé chét tao thiét bi, viéc 4p dung cong nghé ty dong hoa dang mot phd bién va hiéu
qua. Ky thuat tu d6 hoa ludi dién phan phdi (Distribution Automation System- DAS)
bang cach ty dong phat hién va co lap nho nhét phan su ¢ ciia hé thong, nham nang cao
do tin cay luoi dién va st dung dién hiéu qua.

Cong ty Pién luc Pa ning di va dang thyuc hién dau tu cac giai phap vé cong nghé
mo&i, cic giai phap cong nghé ty dong ngdy cang duoc chi trong nham muc dich nang
cao hon nita kha ning cung cép dién, nang chat luong dién cung cap cho khach hang,
g6p phan 1am ting san luong dién thwong pham cho Céng ty. Tuy nhién hé thong tu
dong (DAS) van chua bao quat hoan toan tit ca cta ludi dién thanh phd vi wu tién cac
trong diém quan trong trong thanh phd va loi nhuén ban dién.

Nhan thiy su thiét yéu quan trong trong viéc nang cao chat luong cung cép dién
cho khu cong nghé cao (CNC) toa lac tai xa Hoa Lién va xa Hoa Ninh, huyén Hoa Vang,
Thanh phd Pa Ning. Phuong 4n cung cip dién cho KCNC 14 tram 110/22kV Hoa Lién,
12 mot trong ba khu CNC da chtrc ning cap quéc gia ctia Viét Nam 13 CNC duy nhit tai
mién Trung wu tién thu hat 62 céng nghé cao va 130 san pham cong nghé cao theo quy
dinh cua thu tuéng Chinh phu.

Xuat phat tir nhu cau thuc té, viéc tim hiéu mo rong cong nghé hé thdng ty dong
hoa luéi dién phan phdi (DAS) trén dia ban khu CNC dé nang cao chét lugng cung cap
dién tai dy 13 vo cung can thiét
2. POI TUQNG VA PHAM VI TiM HIEU

- Céc thiét bi tu dong hoa str dung trén ludi dién trén dia ban thanh phé ba Nrfmg

1 GVHD: GS.TS Lé Kim Hung
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- Hé thdng phan mém giam sat va diéu khién lu6i dién phan phdi.

3.MUC TIEU VA NHIEM VU

- Tim hiéu vé hé théng ty dong hoa ludi dién (DAS), phan mém chirc niang FLIR

- Tim hiéu trién khai DAS tai thanh ph Da Ning, vu nhuoc diém khi trién khai

- Xem xét dé xuat phurong an mo rong hé théng DAS trén dia ban thanh phd Pa Néng
4. PHUONG PHAP PHAN TiCH TiM HIEU

- Nghién ciru thu thap tai liéu, cac phadn mém hd tro va thu thip xay dung dit liéu tir
Cong ty Pién lyc Pa Ning

- Ap dung cac 1y thuyét va dir liéu thu thap duoc, trién khai xdy dung dit liéu thiét ké
thuc té cho ludi dién tai dia ban Khu Cong Nghé Cao Pa Ning, md phong danh gia hé
thong giam sat va diéu khién cac thiét bi dong cat trén ludi bang phin mém.

5.BO CUC PE TAI

MO PAU

CHUONG 1 — TONG QUAN VE LUOI PIEN PHAN PHOI VA HE THONG
GIAM SAT PIEU KHIEN LUOI BIEN THUOC CONG TY BIEN LUC PA NANG

CHUONG 2 — PE XUAT PHUONG AN MO RONG HE THONG TU PONG
HOA LUOI BIEN PHAN PHOI (DAS) TREN PIA BAN KHU VUC CNC

CHUONG 3 — TINH TOAN, DANH GIA PO TIN CAY CUNG CAP PIEN CUA
LUOGI PIEN KHU CNC SAU KHI THUC HIEN TU PONG HOA

KET LUAN

2 GVHD: GS.TS Lé Kim Hung
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CHUONG 1: TONG QUAN LUOI PIEN PHAN PHOI VA HE THONG GIAM
SAT PIEU KHIEN LUOI PIEN THUQC CONG TY PIEN LUC PA NANG

1.1 Tong quan vé lwéi dién phan phdi Pa Ning

1.1.1 Nguén va luéi dign Thanh phé Da Néing

a) Nguon dién: Thanh phd Pa Ning nhan dién tir luéi dién qudc gia qua cac TBA
500kV (500 Pa Ning), 220/110kV Hoa Khanh (2x63MVA), 220/110kV Ngii Hanh Son
(2x63MVA), TBA 110kV Lién Chiéu ( 1x40MVA), Hoa Lién (2x40MVA), Hoa Khanh
2 (2x63MVA), Xuan Ha 2x63MVA), Cau D6 (2x63MVA), Lién Tri (2x63MVA), Hoa
Xuan (2x40MVA), Thuan Phude (1x40MVA), Ngit Hanh Son 110kV (2x63MVA), Ngii
Hanh Son 220 (2x63MVA), An Dén (2x63MVA), Tién Sa (1x40MVA), Hoa Phong
(1Xx63MVA) véi tong cong suat dit 1.560MVA.

- Cac Hoa Khanh (E9), 110kV Hoa Khanh 2 va 110kV Lién Chiéu (Elc) Cap dién
cho khu vuic Lién Chiéu, huyén Hoa Vang, cac khu cong nghiép Hoa Khanh, Hoa Khanh
mo rong, Lién Chiéu, cac khu du lich Ba Na, Xuan thiéu,. ..

- TBA 110kV Xuéan Ha (E10) va Lién Tri (E11): c4p dién khu vyc trung tdm thanh
phé quan Hai Chau, Thanh Khé, cac bénh vién 16n nhu Bénh vién Da Nﬁng, bénh vién
C, C17, Hoan My, c4ac Trung Tam hanh chinh, sy nghiép, s& ban nganh ctia Thanh phé. ..

- TBA 110kV Cau D6 (E12): cap dién khu vuc huyén Hoa Vang, quan Cam L¢, khu
Cong nghiép Hoa Cam, cac nha may nude Cau Do, San bay, bom phong min An Trach..

- TBA 110kV Ngii Hanh Son va 220kV Ngii Hanh Son (E13), 110kV An Pén (e14)
dang cung cép dién cho toan khu vuc quén Ngii Hanh Son, Son Tra, cac khu du lich doc
duong Hoang Sa — Truong Sa, ban ddo Son Tra, cang Tién Sa, cac khu cong nghiép An
Pédn va dich vu thity san Tho Quang.

- TBA 110kV Hoa Lién: cap dién cho Khu Céng Nghé Cao.

- TBA Hoa Xuan: cép dién cho khu vuc Hoa Xuan.

b) Luoi dién:

Ludi dién 110kV Hinh 1,1 — Thanh phé Da Ning c6 30 duong day, 128 xuat tuyén,
169,41 km dudng day trén khong, khach hang 5,25 km; dudng day cap ngdm 23,59 km
trong do:

- Cac duodng day lién tinh (Pa Ning — Quang Nam va Da ning-Hué)

1. 171/Hoa Phong — 171/Pai Loc (VT 48)

2. 179/Pa Nang 500 — 174 Pai Loc (VT48)
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3. 173/Da Nang 500 — 172/ Bién Ban (VT33)
4. 176/Pa Nang 500 — 173/Pién Nam Pién Ngoc (VT 36)
5. 177/Da Nang 500 — 172/Pién Nam Dién Ngoc(VT36)
6. 171/Hoa Khanh 2 — 172/ 171/Lang C6 (VT 362)

- T220 Ngii Hanh Son

8. 174/Ngii Hanh Son 220 — 172/An Pén

9. 173/Ngii Hanh Son 220 — 173/An Pén

10. 171/Ngii Hanh Son 220 — 171/Lién Tri

11. 172/Ngii Hanh Son 220 — 171/Hoda Xuén

12. 176/Ngii Hanh Son 220 — 172/Ngii Hanh Son 110
- T500 Pa Néng

13. 171/Pa Nang 500 — 171/Cau Do

14. 172/Da Nang 500 — 171/Xuan Ha

15. 174/Pa Ning 500 — 172/Hoa Xuan

16. 175/Da Nang 500 — 172/Lién Tri

17. 178/Pa Nang 500 — 172/Hoa Phong

- T220 Hoa Khanh

18. 171/Hoa Khanh 220 — 172/Cau D6

19. 172/Hoa Khanh 220 — 172/Xuan Ha

20. 172/Hoa Khanh 220 — 171/Hoa Lién

21. 174/Hoa Khanh 220 — 172/Lién Chiéu

22. 175/Hoa Khanh 220 — 174/Hoa Khanh 2

23. 176/Hoa Khanh 220 — 173/Hoa Khanh 2

- T220 Hai Chau

24. 173/Hai Chau — 173/Xuan Ha

25. 173/Hai Chau — 171/Chi Liang

26. 171/Hai Chau — MBA T1/Thuén Phudc

- T110 Lién Chiéu

27.171/Lién Chiéu — 171/Ham Hai Van

- T110 Hoa Lién
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28. 172/Hoda Lién — 172/Ham Hai Van

- T110 Cang Tién Sa
29. 171/An Pon — 171/Cang Tién Sa
- T110 Chi lang

30. 174/Xuéan Ha — 172/Chi Lang
Luéi dién 22kV hinh 2.2 — Thanh phd Da ning c6 128 duong day 22kV, 56 Ngian MCXT
du phong chua ddu ndi; 8 xuit tuyén mang tai 250A; 2 xuat tuyén mang tai 300A; 1 xuat

tuyén mang tai 350A; 1 xut tuyén mang tai tir 400A

Bang 1.1 Thong sb van hanh

STT Noi dung Néam Cung ky | Tang/giam
2025 nam so vOi tg
2024 cung ky
1 | Cong suit cyc dai ngay (thanh cai — MW) 488.4 431,2 13,3%
2 | San lugng ngay (thanh cai — Triéu kWh) 8,86 8,65 9,22%
3 | San luong lily ké Nam (thanh céi — triéu 198,2 171,3 15,7%
kWh)
4 | San luong lily ké nam (thanh cai — triéu 437,2 418.8 4,4%
kWh)
Bang 1.2 Tinh hinh thuc hién b6 chi sé tin cay cung cap dién
TT Chi s6 d6 tin cay MAIFI SAIDI SAIFI
(lan/KH) | (phut/KH) | (1an/KH)
I | DTC tong hop
1 | Chi sé tin cdy tong hop trudc mién trir 0,080 29.2 0,335
2 | Chi sé tin cay do anh hudng thién tai + Tiét - - -
giam thiéu ngudn + mién trir khac ...
3 | Chi s d9 tin cdy thuc hién dén ngay bao 0,080 29.2 0,335
cao
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4 | Chi s6 @6 tin cay ké hoach (theo KH - 300 2,40
DNPC)
5 | Ty 18 TH/KH % 0,0% 9,7% 14,0%

II | DTC phan phdi

1 | Chi sd d6 tin cay thuc hién dén ngay bao - 7,2 0,052
céo (TH)

2 | Chi s d6 tin cay ké hoach (theo KH 0,90 95 0,90
DNPC)

3 | Ty 16 TH/KH% 0,0% 7,6% 5,7%

Bang 1.3 S6 liéu van hanh

STT Pon vi Khéi luong MBA phan phbi
S6 lugng MBA Dung luong (KVA)
Nganh dién | Khach hang | Nganh Khach hang
dién
1 | BL Hai Chau 520 256 235.770 177.310
2 | DL Lién Chiéu 484 514 206.770 584.795
3 | BL SonTra 866 632 312.320 408.335
4 |PLCamLg 471 194 176.810 122.490
5 | BL Thanh Khé 387 127 151.860 79.915
6 | bL Hoa Vang 341 257 85.475 174.423
PC Da Néng 3.069 1.980 1.169.005 1.547.268

1.2 Gi6i thiéu vé Trung tAm diéu khién Thanh pho Pa Ning
1.2.1 Téng quan vé TTPK HTD Pa Ning
Trung tdm diéu khién ctia Cong ty Dién luc Pa Ning chinh thirc dua vao van hanh

tir thing 9 nam 2016, hién trung tim dang sir dung phan mém hé thong SCADA
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(Supervisory Control And Data Acquisition) cta hing Survalent (Canada) dé giam sat,
diéu khién va thu thap dit liéu tir xa
- Sir dung phin mém SACADA cua hing Suvalent so véi SCADA cua ABB,
SACADA cua Survalent ¢6 mot sd wu diém nhu di duoc viét hoa nhiéu giup
nhan vién van hanh thao tac dé dang hon, c6 thé luu trit di liéu 16n hon va van
hanh 6n dinh hon
Mo Hinh t6 chitrc diéu d6 nhu trinh bay & hinh 1.4

Hinh 1.3: Trung tam diéu khién

TP DIEU DO- TRUONG TTOK | (1

PTP DIEU DO 1
POV &TKIP TTOK 12
KIEM NﬁlEM i1 KIEM NHIEM ‘ KIEM ﬁngM
RELAY P.THUC SCADA

3 2 3

Hinh 1.4: M6 hinh t6 chtrc diéu do

9 GVHD: GS.TS Lé Kim Hung



Ngudi huéng dan: KS. Hoang Diang Nam

SV. Pham Buc Duy 19DCLC2

1.2.2 Gidi thigu phin cirng TTPK

Hé thdng thiét bi cong nghé tai phong diéu khién trung tim bao gdm:
- Thiét bi truyén thong: PCM, SDH.

- Server chinh ctia hé théng bao gdm 02 Server (Master/Standby) chay & ché do

Redundant.

- Server luu trir dit 1iéu qué khir (History Infomation Server): HIS lam nhiém vy luu

trit toan bo dit liéu trong qua khir va hé thdng dong bo thoi gian theo thoi gian thye GPS

Clock.
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Hinh 1.5 Man hinh hién thi tr thai thiét bi, sy c¢6 theo thoi gian thuc

- May tinh k¥ su: Engineer ding dé bao tri, ciu hinh hé thdng in an.

- May tinh cho nhén vién van hanh: Operator 1, Operator 2.

- Thiét bi dong b thoi gian (GPS clock): GPS.

- Hé thdng may chu Camera, may tram Camera.

- H¢ théng Video Wall, man hinh TV, Camera.

- Hé théng mang LAN (Local Area Network), hé thong ciing két ndi véi cac camera
giam sat ¢ cac tram bién ap dé van hanh tir xa (theo giao thire IEC 101 va IEC 104, voi
cac khoi thiét bi dau cudi tir xa (Remote Terminal Units (RTU) hay cac Gateway) Hinh

1.6

10
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RTU va Gateway dung dé téng hop cac dit li€u tai cac tram ty dong, hé théng sau
khoang thoi gian duoc cai dat s& gui thong sé vé TTPK thong qua RTU hoic Gateway
bang duong truyén cap quang.

==
A SANG HOM NAY
MIEL QUA NOAY MAI

OoQEDODDDODNDDES - «
. ® @ X S

A&l P
Hinh 1.6 Giam st tram bién 4p tir xa

1.2.3 Gi6i thiéu phan mém TTPK

1.2.3.1 Phan mém Survalent la phian mém SCADA cé ban quyén thuéc sé hivu
cua hang Survalent Technology (Canada)

- Phan mém bao gdm cac phan mém con: ADMS Manager (Thu thap dit liéu), STC
Explorer (Cau hinh co so dit liéu), SmartVU (Xay dung hién thi giao dién)

+ ADMS Manger la trung tim quan 1y chinh cta hé thong Survalent ADMS, cung
cip cac cong cu cbt 181 vé giam sat, diéu khién t6i uvu héa ludi dién c6 chirc ning quan
ly giam sat hé thong dién hién thi trang thai thiét bi, phan tich dit lidu thoi gian thyc tir
SCADA ttr xa, tich hop hé théng DMS va OMS phan tich luéi dién tdi vu hoa dién nang,
quan Iy mét dién (Outage Managemnet System — OMS)

+ STC Explorer (Survalen Technology Center Explorer) 13 cong cu cau hinh va quan
Iy h¢ théng Survalent SCADA gitp thiét lap, kiém tra va cau hinh dit liéu hé thong co
chtrc ning ciu hinh dy liéu, quan 1y dir liéu SCADA tir cac thiét bi hién truong, cau hinh
giao tiép thiét bi gitta hé théng SCADA vé&i RTULIED. .., thiét lap so d6 diéu khién va
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giam st hién thi giao dién hién thi, 1ap trinh ty dong héa, quan 1y chinh stra co s& dir
liéu hé théng, kiém thir hé thong kiém tra két ndi, dam bao hé théng 6n dinh trude van
hanh thyc té

+ SmartVu (Smart Visual User) 1a giao dién truc quan cua hé théng Survalent, gitp
giam sat diéu khién va phan tich dir liéu van hanh luéi dién theo thoi gian thuc c6 chire
nang hién thi so d6 mang dién GIS, cung cip thong tin thoi gian thuc hién thi dién ap,
dong di¢n, trang thai thiét bi, canh bao su cd. Trén giao di¢n dd hoa, cho phép thao tac
diéu khién dong cit thiét bi diéu chinh théng sb van hanh truc tiép tir xa, tich hop
SCADA, DMS, OMS cung cip cai nhin tong thé vé hé thdng dién giup nang cao hiéu
qua van hanh, 1ap bao cdo van hanh cho phép xuét dit liéu lich str, xuét bao cao van
hanh, hd tro cong tac bao tri va nang cao hiéu suat ludi dién.

- Mi tram bién ap duogc gén mét dia chi IP dé két ndi mang SCADA.

- Hé théng nay sir dung duong truyén chinh 1a cap quang, v4i 2 Server tong thuc
hién chirc ning thu thap va xt 1y thong tin tir cac IEDs (BCU- B diéu khién mirc ngan,
role bao vé...) dong thoi thyc hién két ndi voi trung tdm Diéu do hé théng dién Mién
Trung dua trén giao thuc IEC 101 va IEC 104:

Dé dam bao cho viéc két ndi, hé thong SCADA sir dung 2 duong truyén van hanh
song song doc 1ap vdi nhau.

- Cac chtric ndng cua Survelent

+ Gidm st & Diéu khién SCADA:

Thu thap dir li¢u tram bién ap, RMU, Recloser, CB, Cam bién..., hién thi trang
thai thiét bi theo thoi gian thuc, didu khién dong cit CB, Recloser thay doi ché do van
hanh tir xa, canh bao su c.

+ Hé théng quan 1y niang luong (DMS- Distriution Management System). Ty dong
tinh toan va t6i wu hoa van hanh luéi dién, du bao tai tiéu thy, dé xuét kich ban van
hanh, quan 1y mét dién (OMS- Outage Management System) phat hién diém sy ¢6, diéu
chinh dién 4p va bu cong suat ting hiéu suat ludi.

+ Tu dong hoa ludi dién thong minh (FLISR- Fault Location, Isolation, and Service
Restoration) Xac dinh vi tri ¢6 1ap va tu dong chuyén ngudn dy phong, giup ludi dién
nhanh chéng phuc hoi, giam thoi gian mat dién, ting do tin cdy cung cap dién

+ Giao dién gidm sat va bao cdo. Giao dién GIS (Geographic Information System)
hién thi luéi dién truc quan, bao céo thoi gian thuc vé tinh trang dién &p, cong suit, dong

dién
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1.2.3.2 Phéin mém FLISR (DAS)
Fault Location Isolation & Supply Restoration (FLISR) 1a giai phap tu phuc hdi cho

ludi dién trung thé - tu dong héa mach vong — dua trén nguyén ly FLISR: dinh vi su cd
(Faurlt Location), c6 1ap ving su c¢b (Isolation) va tai thiét 1ap cung cép dién cho ving
khong bi su c6 (Restoration)

a) Khai niém

Hé thong phan phdi ty dong hoa ludi dién DAS 1a viét tit cua Distribution
Automation System 12 bao gdm tat ca cac hé théng véi nhitng cach thire hoat dong khac
nhau gép phan vao kha ning tu dong tir xa cta ludi dién phan phdi. Viéc tw dong hoa
chuyén mach tir xa, van hanh kiém soat dya trén céc phép do duoc thuc hién bén trong
ludi dién nham thuc hién kiém soat tai, do tir xa, téi wu hoa dong dién, kha ning thich
g bao vé va tu phuc hoi cung cap dién.

Hién nay dé rat ngan thoi gian phuc hdi ting kha ning cung cip dién va giam chi
phi bao tri di dan dugc bd sung thém vao cac thiét bi dién tr thong minh (IED) nhu céc
role, diéu khién tu dong dong cit, diéu chinh va diéu khién tu bu ludi dién phan phdi
dap umg nhu ciu ngay cang ting do tin cdy. Ngoai ra cic phan mém hd tro dinh vi sy
cd, ¢ 1ap su cd, khoi phuc cung cép dién tiéu biéu 1a phén mém FLISR 1a thuét toan
nang cao cua FDIR

Bén canh tng dung FLISR, hé thong phan phdi tu dong héa con co kha ning cau
hinh lai lu6i dién, mang ludi tu dong cau hinh lai 1a cac ludi c6 cau trac lién két co thé
duoc cau hinh lai qua céc hoat dong chuyén doi tu dong. Nhirng cAu hinh lai s& dugc ap
dung dé tdi wu hoa dong dién, gidam thiéu thiét hai chéng cac mach di¢n qua tai. biéu
nay sé& gitp ning cao hiéu qua hoat dong ctia mang ludi phan phdi ning luc va tudi tho
ctia cac thiét bi truyén tai.

Phén cing can thiét cho hé thong phan phdi ty dong c6 kha nang ngat mach va dinh
vi 18i, vé co ban bao gdm nhimg phan bd sung nhu ngit dong co, cac lién két truyén
thong, thiét bi do ludng va pin cho cac ing dung ty khoi phuc.

Loi ich cua viéc trién khai tu dong hoa phan phéi c6 thé ¢6 duge phan loai thanh ba
nhém chinh:

- Lot ich hoat dong va bao tri:

+ Giam thoi gian mét dién bang chuong trinh phuc héi ty dong

+ Cai thién diéu khién dién ap bang phuong phép diéu khién VAR

+ Lap ké hoach chinh x4c va hitu ich dya trén thong tin dir 1i€u van hanh

13 GVHD: GS.TS Lé Kim Hung



Nguoi huéng dan: KS. Hoang Ding Nam SV. Pham Btic Duy 19DCLC2

+ Giam thoti gian strc luc con nguoi

+ Phat hién 16i nhanh

- Loi ich tai chinh:

+ Tang doanh thu phuc do phuc héi nhanh chéng

+ Tang cuong st dung dién nang, ban dién hi¢u qua hon

+ Tao dg tin cdy cao voi khach hang

b) Céch thirc hoat dong ciia hé thong DAS

- Ludi dién trung ap 12 mot mang ludi két ndi cac thiét bi dién (may cit, Recoloser,
LBS, dao céach li, FI, RMU ....) Puoc két ndi véi nhau bang cac dudng day theo so d6
hinh tia hay mach vong. Trong ché d6 van hanh binh thuong ludi dién van hanh ho. Khi
c6 su ¢6 xay ra chirc ning DAS s& thu thap dit liéu vé tinh trang ludi, cac thong so thiét
bi dé xac dinh ving su ¢6 FZ (fault Zone). Tir d6 tinh toan va c6 1ap ving FZ va dua ra
trinh tu thao tac dong cat ¢ 1ap FZ va khoi phuc cung cip dién cho ving khong bi sy
cd HZ (Healthy Zone). Két qua s& duoc DAS giri 1énh vé diéu khién dé thuc hién thao
tac ty dong trén thiét bi hodc dicu khién bang tay thong qua ngudi van hanh.

¢) Cau tric DAS

So d6 céu tric tu dong hoéa ludi dién dugc trinh bay & hinh 1.7
Trong do:

- FCI (Fault Circuit Indicator: chi bao 16i mach): xac dinh su cd (ngén mach,
cham dat) trén ludi trung thé va ghi lai chinh xac tai tai bat ky diém nao doc theo mang
lu6i dién phan phdi. FCI sir dung ludi RF ning luong thap dé giao tiép vdi bo suu tip
dir liéu théng minh. FCI duoc trang bi chi thi truc quan thap dé giao tiép vdi bo suu tip
dir 1iéu thong tin. FCI dugc trang bi chi thi tryc quan dé hd tro theo doi thi giac va kiém
toan lai hién truong trong khi giri dir liéu quan trong, su kién va bao dong toi hé thong
trung tim thong qua mang RF, dugc lap trén day din hodc cap ngdm sir dung cam bién
dong di¢én va dién ap dé phat hién su cd.

- FTU: (Feeder Terminal Unit: B diéu khién dau nhanh) Thiét bi dau cubi bo nap
(FTU) dugc thiét ké cho bd cap ngudn MV (10kV, 13kV, 20kV, 25kV, 35kV). FTU co
thé két ndi voi bo phan ngat mach ngoai troi va thiét bi diéu khién dé thu thap dir liéu tir
xa, diéu khién giam sat trang thai bao vé, dong cat (LBS, Recloser,..), diéu khién tir xa,
diéu khién cuc bg, van hanh bang tay va chuyén doi trang thai. N6 hd trg nhiéu giao tiép

dé tao diéu kién cho viéc tai cdu hinh hé thong phan phdi ty dong.
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- Smart DMS (Smart Distribution Managerment System: Hé thong quan 1y luéi
dién thong minh): Hé théng trung tAm Smart DMS 1a giai phap hoan chinh dé giam sat,
diéu khién va quan 1y Mang lu6i phan phdi bao gdm mdy phat, tram phan phdi va tram
bién 4p cao, h¢ thong giam sat thoi gian thyc va kiém soat thong minh (gidm sat cac
thong s quan trong ctia mang ludi phan phéi, Smart DMS 1a hé thng dya trén GIS va
than thién v6i nguoi dung dé theo doi va kiém soat mang ludi phan phdi dién Smart
DMS nhéan thong tin ca canh bao tir [ED tir mang ludi dién thyc hién qué trinh va phan
tich dir liéu di nhan va tao bao céo lién quan cho cong ty tién ich va guri cac kiém soat
thong minh c6 lién quan dén IED. Smart DMS cung cdp giao dién chudn cho cac hé
thdng OMS, IVS va EMS.

FO/RF/DSL/
3G/GPRS

-, D) - [

il

o1V
o
' Breaker A T
} (LAl ':1
netati Y
e Substation
RMU

Hinh 1.7 So d6 cau trac ty dong hoa ludi dién.
d) Phén loai Hé thong DAS c6 ba xu hwéng dang dwoc ing dung:
1) Das c6 dién (Classic loop Automation), trinh bay é hinh 1.8.
Chii thich hinh 1.18: + SubStation Circuit Breker Source: May cit dau tuyén ngudn

+ Sectionalizing Recloser: Recloser phan doan
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+ Mid point Recloser: Recloser gitta doan
+ Tie point Recloser: Recloser lién lac
B Thuong dong
| Thuong mo
. M6 hinh ty dong hoa luéi dién dau tién, co dién.
. Khong yéu ciu truyén thong giao tiép gitra cac thiét bi

. Van hanh ty dong khong can nhan vién van hanh can thiép

Sectionalizing Midpoint
Recloser Recloser

Substation

Circuit 52
Breaker . Reciosen
Source 1 \ \ l )
N l Y -
Recloser | Recloser % T 3VT's
VT Control VT Control “
Tie Point  [FS) .
Recloser
Recloser xcione Contro!
. . . 3N
Sectionalizing Midpoint ﬁ L 3VTs
Recloser Recloser ~
Substation
Circuit
Breaker 52
Source 2 ) . . : ' 4
| N
&R + ormally Closed
| Recloser| .

. Normally Open

Hinh 1.8 m6 hinh DAS ¢6 dién
. Phéi hop dua trén thoi gian
. Pong vao diém sy ¢b 1 1an sau khi dong Tie
Ludi dién mach vong st dung cac Recloser phan doan dugc quy dinh nhu sau:
- Feeder Recloser (FR) dau tién tir MC cac TBA ngudn
- Tie Recloser (TR), duoc sir dung nhu thiét bi phan doan (thuong & trang thai mo)

- Middle Recloser (MR) nam giita Feeder Recloser va Tie Closer (sb luong khong
han ché)

2) Hé thong DAS phin tan (Intelligent Loop Automation), trinh bay ¢ hinh 1.9,
Chii thich hinh 1.9: + SubStation Circuit Breker Source: May cat dau tuyén ngudn
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+ Sectionalizing Recloser: Recloser phan doan

+ Mid point Recloser: Recloser gitta doan

+ Tie point Recloser: Recloser lién lac

+ Wireless modern: Modern khong day (truyén tin hiéu vo
tuyén)

+ Recloser control : Thiét bi diéu khién Recloser

B Thuong dong

B Thuong mé

Tu dong céach ly phﬁn tt bi su b, sir dung Recloser trong LDPP van hanh doc lap

v6i hé thong tin cho phép co 1ap tu dong va cai thién do tin cay trong ca trudng hop su
cd tam thoi hay vinh ctru. Muc dich cta thong tin tu dong phén tén 1a cung cap tri s6 do
ludng hé théng can thiét va thu thap dit liéu trén co so thoi gian thuc dé co duge toi uu
hoa hé thé)ng luédi dién trong ca ché @6 1am viéc binh thuong hay su cd. Thiét bi van

hanh doc 1ap du mat két noi dieu khién tir xa. Dé tang do tin cay cua ludi dién

Sectionalizing Midpoint
Recloser Recloser
Substation
Circuit
Breaker
Source 1
e nwx')’s‘ess «»| Recloser Wireless Recloser
em <
rFEaDer k—> | Wireless Control modem Control
modem
Wireless %
(radio, cellular..) -
3VT's g :
Tie Point
Recloser

<—> Recloser -
modem Control
Breaker
i [ [r]
NOcem
Sectionalizing Midpoint

Recloser Recloser

Substation 3VTs
Circuit
Breaker
Source 2
. Normally Closed
Wireless Recloser Recloser
Control modem Control

. Normally Open

Hinh 1.9 m6 hinh DAS phéan tan

17 GVHD: GS.TS Lé Kim Hung



Nguoi huéng dan: KS. Hoang Ding Nam SV. Pham Btic Duy 19DCLC2

. Yéu cau co truyén thong, giao tiép gitta cac thiét bi trong mach vong.
. Van hanh ty dong khong caAn nhan vién van hanh can thiép
. Khong yéu ciu c6 VT tai cac vi tri thiét bj phan doan
. Phéi hop dua trén truyén thong giira cac thiét bi
. Khéng dong vao diém sy cb
3) Hé théng DAS tap trung, Trinh bay & hinh 1.10.
Chu thich hinh 1.10: + Sectionalizing Recloser: Recloser phan doan
+ Midpoint Recloser: Recloser gitta doan
+ Tie point Recloser: Recloser lién lac
+ Wireless modern: Modern khong day (truyén tin hiéu vo
tuyén)
+ Recloser control: Thiét bj diéu khién Recloser
+ HMI, Gateway, FDIR: thanh phan cta trung tdm diéu khién
(giao dién ngudi may, cong truyén thong, kha ning phat hién cach ly c6 1ap su cd)
+ FDR IEDs: thiét bi dién tir ghi nhan phan tich c6 1ap sy cb
+XFMR IED: Transformer Intelligent Electronic Device,
hay thiét bi dién tir thong minh dung cho may bién ap (transformer).
+ Ethernet Switch: Thiét bi nhan va chuyén tiép dit liéu lén
SCADA
B Thuong dong
B Thuong mé
Hé thong van hanh thong minh, toan b qua trinh thu thap dir liéu, phan tich, dua ra
quyét dinh va diéu khién duoc thyc hién tap trung tai mot trung tdm diéu khién
(SCADA/DMS). M6 hinh nay doi hoi thong tin manh, tin cdy lam co s& cho viéc thu
nhan, xu Iy thong va diéu khién LDPP dya trén thiét bi tai tram
- Yéu cau két ndi lién tuc, 6n dinh, d6 tré thip truyén dit liéu lién tyc tir IED vé
SCADA/DMS.
. Yéu cau c6 truyén thong, giao tiép giita cac thiét bi trong mach vong.
. biéu khién tap trung thong qua phan mém tai Trung tdm diéu khién
- Hb trg giao nhiéu giao thirc DNP3, IEC 60870-5-104, IEC 61850

. Khong yéu cau ¢6 VT tai cac vi tri thiét bi phan doan.
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B34V

S G S T T T T T B R T e e T T T T TR T T T T T A R .
I To DMS/SCADA
| & , |
I HMI, Gatenay,
| FOIR (Feuk Déteaim. l
| 630‘:‘3:\/ g‘k W w Isolation and Restoration) I
| YY) |
| - IFES | Ethernet Switch | |
I . DNP3.0 {sorial or rcm)i \\3 l
| IECS1860:801 B e [@ I
| L . |
| ] |
| e ) |
DNP.0 (sestal or TCF)
I 1EC 608705104 l
L A S D S . — S A A G S R S R S — W S S AR A . —l
[
Wirehiss Vireaas Sectionalz

(radio, cellular...)

e

Reclose o Redeser s
e ' B [|_na) o i
‘ ‘ @ Normaly Open

TeFoint MidFoint
redoser recloser

@

Hinh 1.10 m6 hinh DAS tap trung

e) M6 hinh xay dung hé thong DAS

- Chirc nang chinh ctia DAS chi yéu 1a FLISR va ty dong chuyén nguon ty dong

- Hé théng DAS xay dung md hinh diéu khién kiéu tap trung vé hé thong trung tim
tai TTPDK va toan b qua trinh ty dong hoa s€ dugc thuc hién bodi trung tam

- H¢ thong DAS c6 chiric nang gia 1ap kich ban su cd, méd phong va hoan thién hi¢u
chinh, cai dat truéc khi van hanh thyc té.

- Ban quyén dinh vi ¢6 1ap su c6 va khdi phuc cung cip dién c6 thé mo rong trong
tuong lai

- Tong thé phan mém hé thong DAS tai Trung tdm diéu khién: (Hinh 1.11)
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B

1- umwm

| Existing SCADADMS

Sysem Data Acquisifion . ;j:f ‘ HIS Database

1

E REC/LBS ‘
Controller DasConcmia i

~.cy 1

Hinh 1.11 Kién trac tong thé phan mém hé théng DAS

f) Cac nguyén tic phdi hop phan doan trong tw dong hoa lwéi dién phan phdi
Phoi hop giira cac thiét bi tw déng lai phin doan
Xét 2 LDPP gom 2 xuit tuyén nhin ngudn tir 2 phia TBA 1 va 2

—_ —

CB1 FRi MR1 MR2 FR2 CB2

TBA 1L i TBA1

Hinh 1.12 So dd 2 ngudn cung cap TPH mach vong
Trong d6

- Recloser dau ngudn duoc goi 1a Feeder recloser (FR) & ché do binh thuong &

trang thai dong
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- Recloser lién lac giita hai ngudn goi 1a (Tie Recloser) thudng o trang thai mo

- Céac Recloser phan doan ¢ gitta Feeder recloser va Tie recloser dugc goi la
Middle recloser (MR)

- Nguyén ly hoat djng cua recloser trong TDH mach vong:

- DPbi véi cac ludi dién mach vong hodc dugc cép dién tir nhiéu nguf)n viéc su
dung cac recloser phan doan co thé thuc hién tu dong hoa mach vong, co lap
phan doan su ¢ va tai cdu trac mang dién theo cac nguyén tic sau:

- Nguyén tic 1: Recloser s& khoa sau s6 1an dong lip lai khong thanh cong.

- Nguyén tic 2: FR s& cit khi bi mat ngudn.

- Nguyén tic 3: MR sé tu dong chuyén nhom béo vé va ché do dong cit lai mot 1an

trong khoang thoi gian ngan sau khi bi mat ngudn.

- Nguyén tic 4: TR sé& ty dong chuyén nhom bao vé va déng lai mot 1an trong
khoéang thoi gian ngin khi mot phia mat ngudn va mot phia ¢ ngudn.

- Nguyén tic 5: FR s& dong lai khi n6 nhan thiy ngudn dugc cung cap tré lai sau
khi n6 cat ra hodc khi n6 nhan thdy c6 nguon tir ca hai phia.

- Nguyén tic 6: MR s& dong hodc khoi phuc lai nhom bao vé ban dau khi nhan
thdy c6 ngudn tir hai phia.

- Nguyén tic 7: TR sé cit ra khi né nhan thay cong suit giam khoang 50% hoic
hudng cong suit qua n6 déi chiéu.

¢) Cac gia thiét vé trinh tu xir Iy tu dong héa mach vong:

Giai doan 1: Khi chua c6 hé théng DAS va SCADA - Trudng hop su ¢d trén phan
doan giira recloser phan doan MRal va recloser FR1 cta nguén TBA1. Puoc trinh bay
0 hinh Hinh 1.13

Céc thiét bi hoat dong doc lap hodc ban ty dong khong c6 dicu khién tir xa, khi xay
ra sy ¢6 can nhan vién k¥ thuat dén hién truong kiém tra vi tri nguyén nhan déng cat

bang tay hodc theo quy trinh c6 san mat thoi gian lau dé khoi phuc dién

_—’ ‘_..
CB1 FR1 -‘?- MRat 1 MRa2 FR2 CB2
|
L

TBA 1 TBA2

Hinh1.13: Su ¢ giita recloser FR1 va recloser Mral ciia TBAI
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Giai doan 2: Khi c6 hé théng DAS va SCADA mini. Khi ¢6 su ¢b trén phan doan
giita recloser TR va MRa2 cua nguén TBA2. (hinh 1.14)

Van hanh cung hé thong thiét bi nhung tit ca duoc giam sat diéu khién boi SCADA
mini nhan tin hiéu su ¢b 1ap tirc tr MR, FR tu dong cac ly diém sy cd. Cat MR gz‘in vung
su ¢cd mo TR cép dién lai tir nguén dbi dién, khong can nhan luc dién hién trudong gidm

thoi gian mat dién sy 0.

SR [ M
0 O ) I ()
- | {_, |
CBYf~——{ FR1 |} [mm " | CBs
TBAI TBA2
\\o( .v'\'l)o.'\o
Chooost Dewaber Fowibey Mochoorr. Mk Berhorny T b S echnr, Fooden Pochoon Chonst Honwbie
Cywn o Oy o O
o Dwww Chese Crvan
ye . oty o Vi + Y o M
R v s P & L) o (e 4 U
Lo AR o A ) (LU 0 Ml e L A
o Lo A DN Ioe Sty A o |'w b TR Y o LAl
fuyAn L A OO g Al
LR AT o Lo Ain L AOs

Hinh 1.14: Su c0 giira recloser TR va Mra2 ciia nguén TBA2

Tom lai: Viée st dung recloser lam thiét bi tu dong dong lai phan doan, khi su )
trén phan doan nao, recloser phan doan lién quan s€ tu dong dong hoac cat theo mot chu
trinh dinh san dé co 1ap phan doan bi su c6. O giai doan 2 khi c6 hé théng SCADA khi
c6 sy ¢d trén phan doan ndo, thi cac recloser cua phan doan d6 sé tac dong theo mot chu
trinh dinh sin dé ¢ 1ap phan doan bi su c¢b. Cac phan doan khong bi su ¢6 s& duoc cp
dién tir cac phan doan khac (néu céc phan doan cip dién tir nhiéu nguon). Sau d6 céac
recloser phan doan s& gui tin hiéu trang thai vé trung tim diéu hanh, cin ctr vao tin hiéu
trang thai cua cac recloser, nhan vién diéu hanh sé thong bao cho don vi quan 1y van hanh
lu6i dién cir nhan vién dén kiém tra, stra chita nhanh chong khoi phuc lai phuong thirc
cap dién binh thudng ciia hé thong.

1.3.2 Phoi hop giira thiét bi tw dong lai (recloser) vdi dao cit cé tdi lam nhiém vu
thiét bi phin doan
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Trong thyc té van hanh ddi véi cac xuat tuyén co chiéu dai 16n ngudi ta thudng sir
dung dao cach ly hodc dao cit co tai lam thiét bi phan doan.

Giai doan 1: Khi chua c6 hé théng SCADA.

Vi¢c xac dinh vung sy ¢ va cach ly su ¢ can can thi¢p thu cong hoat dong dua
vao logic dong cat cta thiét bi Ar va quy trinh thi cong khoanh ving, ¢6 1ap su c6.

Gia str sy ¢b ngan mach giita LBS3 va AR (Auto Recloser), thiét bi Ar s& phat hién
su ¢b va tu dong cit mach, Ar sé thuc hién dong lap lai lan dau, su cb van ton tai gitra
LBS3 va Ar, Ar lai cit 1an 2. LBS 3 cit va khéa ¢ 14p su ¢6 LBS3 va Ar TBA2. Sau
khi ¢6 1ap su cd Ar s@ dong lap lai 14n 2 su ¢b da duoc co 1ap Ar dong thanh cong, ludi

di€n hoat dong binh thudng trir phan doan su ¢ duoc co 1ap.

TBA 1 » +«—1BA2
1- Tinh r B= @
A L ca1 AR L8s1 m c82
binh thuong
N
2- Cit lan dau - CB1 LBS3 /'4 AR cB2 b
3-Bong lip | =) P S
cPong Pl L 1egy AR LBS1 LBS2 Lassa/ﬂ— AR cB2 M
lan dau
- E=) N
4- Ciit lan 2 L cB1 AR LBS2 LBS3 é AR cB2 M
: N
5« LBS3 cdt va m %
khéa { cB1 AR | LBS1 L83 |- - { A B2 b
6- Dong lai lan 2 I-cm AR LBS1 LBS2 AR caz-l

Hinh 1.15: Nguyén tac phéi hgp phan doan sy c6 giita recloser va dao cit c6 tai khi
ludi dién bi su co sau LBS3
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Giai doan 2: Khi c6 hé théng DAS va SCADA mini: ( Hinh 1.16)

Luc d6 SCADA di duogc két ndi vai tat ca thiét bi Ar, LBS1, LBS2, LBS3 cho phép giam st

diéu khién tir xa theo thoi gian thuc ty dong xac dinh vi tri sy cd, ra 1énh mé LBS céach

ly su cd va tu dong dong Ar cép lai dién

e «—TBA2
l'-‘l"“l ; Il-\llﬂsl Il.\lu.ml E].i.l
cB1 AR LBS1 .;:. LBS2beeces LBS3 ARy CB2 -|

Feeder Recloser LBS 1 LBS2 LBS 3 Misl Recloset,
Opms
oo ¢ Clise
o Clise o Opan ¢ Dgon o Opon Protn, ‘s
Loop A Of Clowe Clipan Close * Pram, V'
g Ay « Lop A OH + Loap AOR. « Loog A O Mid St
o Tin Swinh
« Number CIO Loop AOn Loop A On Loop A On
Loop A Off
Loop A On.
« Number CIO

Hinh 1.16: Nguyén tac phéi hop phan doan su cé khi lugi dién bi su ¢d gitra phan doan
LBS1 va LBS2 khi ¢6 h¢ thong DAS-SCADA

Nhan xét, két luin:

Hé théng phan doan bang recloser phdi hop voi dao cach ly (hodc dao cét c6 tai tu
dong) trong giai doan 1 va ¢ giai doan 2. 12 ¢4 hé théng SCADA, khi ¢6 su ¢ trén phan
doan nao, thi cac recloser va cac dao cach ly hoac dao cit ¢6 tai s& phéi hop theo chuong
trinh dinh san va co 1ap phan doan bi sy cd d6, sau d6 céc thiét bi (recloser, dao céach ly,
dao cit co tai) phan doan s& giri tin hiéu trang thai vé trung tdm diéu hanh.

1.4 Hién trang hé théng tw dong héa lwéi dién trung ap ciia thanh phé Pa Ning

Hi¢n trang hé théng tu dong hoa ludi dién trung ap cia thanh phé ba Nﬁng trinh bay
6 hinh 1.17

Hién nay thanh phd Pa Nang d trang bi tw dong hoa ludi dién phan phdi cho 84/128

Xuat tuyén trung 4p, do nhu cau dép tmg cho nhimng trong diém va thuan loi cho viéc
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FAULT LOCATION - ISOLATION & SERVICE RESTORATION
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Hinh 1.17 Hé théng tu dong ludi dién trung ap ciia thanh phd Pa Ning

mua ban dién nén hé théng van chua bao quat toan bo luéi dién thanh phé, qua tim hiéu
xem xét nhitng xuat tuyén khu vuc chua dugc trang bi h¢ théng DAS nhéan théy Khu
vurc CNC Da Ning 1a mot trong tru cot nén kinh té ctia thanh phé, la mét trong ba khu
cong nghé qudc gia da chirc ning cua ca nude xay dung nham muc dich thic day doi
moi cong nghé, wom tao cong nghé, hinh thanh phat trién nganh cong nghiép cong nghé
cao nang cao hiéu qua kinh té. Véi sy thu hit cac doanh nghiép ngay mot ting thi viéc
tang do tin cdy cling nhu hd tro diéu khién thao tac tir xa nhanh chong & day 1a vo cung
quan trong. Nén trong dd an nay s& dé xuit mé rong hé théng DAS trén ludi dién khu
vuc CNC
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1.5 Tong quan vé lwéi dién khu CNC

1.5.1 Khai quat vé lwéi dién hién hiru tai khu viee CNC

Khu CNC Pa ning thanh 1ap vao thang 10/2010 véi dién tich 1.129,76 ha tai xa Hoa
lién va Hoa Ninh v6i 7 phan khu, 1a khu céng nghé cao qubc gia thtr 3 clia ca nudc sau
khu CNC cua Ha Ngi va khu CNC HCM nham phat trién thi truong Khoa hoc & mién
Trung.

L KHU CONG NGHE CAO DA NANG

TONG MAT BANG QUY HOACH CHI TIET 1/500

Hinh 1.18 Khu Coéng Nghé Cao Da Nang
a. Nguon dién: TBA 110/22kV Hoa lién cong suat (40MVA) két ndi truc tiép voi
ludi dién qudc gia qua duong day 110k/22kV dam bdo cung cap dién 6n dinh cho toan
khu
b. Luéi dién:
- Luéi dién 22kV gbém 4 Xuit tuyén cung cip dién chinh cho khu CNC: 471HLI,
473HLI, 481HLI, 480HLI
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Hinh 1.19 Céac Xuat tuyén trung 4p cung cap dién cho Khu CNC trén hé thong ludi

dién trung thé

B Xuat tuyén 471 Hoa Lién

@ Xuat tuyén 473 Hoa Lién

B Xuat tuyén 480 Hoa Lién

Xuat tuyén 481 Hoa Lién

¢) Mot s6 s6 lidu cta cac xuat tuyén cung cép dién cho khu CNC

Bang 1.4 S6 liéu bao cao ngay 24/2/2025

Xuat truyén | S6 khach Day dan Dong dién | Dong mang | % mang tai
hang chinh cho phép | tdimax (A) | cho phép
Icp (A)
471EHL 102 M(1x300) 510 77 15%
473EHL 10 M(1x300) 510 52 10%
48 1HLI 1 M(1x300) 510 71 14%
480HLI 18 M(1x240) 450 22 5%

27 GVHD: GS.TS Lé Kim Hung



Nguoi huéng dan: KS. Hoang Ding Nam SV. Pham Btic Duy 19DCLC2

1.6 Két luan chwong 1

- Hién nay ludi dién phan phéi thanh phd Da Ning di phat trién dinh huéng hién
dai hoa str dung cac thiét bi théng minh (IEDs) phuc vu cho viéc diéu khién dong/cit,
thu thap dir liéu tr xa cho cac thiét bi RMU, LBS, Recloser. Tuy nhién vi¢c ty dong
hoa van chua bao quat ludi dién thanh phd vi cac trong diém wu tién va viéc budn ban
dién, qua phén tich nhan thiy su cip bach cua viéc bd sung trang bi ty dong héa ludi
dién cho khu CNC Pa Nang.

- Chuong 2 cua dd an s& phan tich luéi dién hién trang khu vuc CNC va thyuc hién
mo rong hé théng tu dong ludi dién (DAS) xay dung co s& dir liéu cho cac Xuét tuyén

va mod phong sy ¢b trén phan mém SmartVU thudc dia ban khu CNC.
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CHUONG II: PE XUAT UNG DUNG MO RONG HE THONG TU PONG HOA
LUOI PIEN PHAN PHOI (DAS) TREN PIA BAN KHU VU'C CNC

2.1 Quy mé khdi lwgng tong thé lwéi dién khu vuee CNC

2.1.1 Pic diém khu vue

Ung dung trién khai trén cac tuyén 22kV thudc tram bién ap 110kV Hoa Lién cung
cfip dién cho khu céng nghé cao cu thé xuit tuyén 471HLI, 473HLI, 481HLI, 480HLI
(Hinh 2.1 So' d6 nguyén li dwdng diy tram 110kV Hoa Lién)

Ludi dién phan phdi khu viee CNC hién c6 hon 4 Diém c6 thé thuc hién thao tac
khép vong ludi dién 22kV. Nhung nhiing vi tri ndy nhan vién van hanh van phai thuc
hién kiém tra tuyén duong day sau su cd, thao tac tai TTPK hodc tai hién truong dé co
1ap va chuyén tai khi sy ¢b xuat hién, khién mét nhiéu thoi gian loai trir su cd.

Trong nhitng nam gan khu CNC Hoa Lién ngay mot thu hat nhiéu nha may doanh
nghiép hon céac phu tai & ddy lién tyc tang cao, tinh dén 12/2024. Yéu cau do tin cay
cung cap dién d6i v6i phy tai khu vuc can duogc dap tng ngiy cang cao. Do vy viéc
trang bi DAS cho CNC Hoa Lién nham nang cao do tin cdy khu vuc 14 vo ciing can thiét

2.1.2 Pé xuit ing dung trang bi DAS

Qua khao sat trén cac xuat tuyén 22kV thudc tram bién ap 110kV Hoa Lién (EHL)
cung cap dién cho khu CNC

Cu thé: Xuit tuyén 471HLI, 473HLI, 479HLI, 481HLI

-XT471 HLI c6 nhiém vu cung cip dién chi yéu cho cac khu cong nghiép CNC,
c6 tong chiéu dai 2,657 km cac phuy tai 1én nhu nha may, xi nghiép, tram bom xu 1y
nuée thai va mot s6 khach hang quan trong.

-Hién nay cung cép dién cho 102 khach hang

+ Cac RMU trong khu CNC (RMU 1, RMU3, RMUS5, RMU7, RMU9, RMU11,
RMU12,RMU2, RMU4, RMU6, RMU 10)

+ Céc Kios BQL khu CNC (1250kA), Kios tram bom GDP 3 (250kVA), Kios Trung
tam vom tao (630kVA)

+ Cong ty CP Cong nghé QCM (260kVA), Cong ty Fujikin Pa ning (c6 RMU
riéng), Cong ty NIWA (c6 RMU riéng)

+ Cac tram bom xu Iy nudc thai RMU XLNT, (XLNR CNC), Tram bom XLNT $6
5CNC
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+ Cac phu tai TDC CNC (100kVA), Mdc Hoa (400kVA), Cong Ong (1000kVA)
va cac phu tai trong khu vye duong s6 3 KCN CNC, BQL CNC (1250KVA).

-XT471 HLI (Hinh 2.2)c6 nhiém vu cung cip dién chii yéu cho cac khu cong
nghiép CNC, c6 tong chiéu dai 2,657 km céc phu tai 16n nhu nha may, xi nghiép, tram
bom xtr 1y nuée thai va mot sé khach hang quan trong.

-Hién nay cung cép dién cho 102 khach hang

+ Cac RMU trong khu CNC (RMU 1, RMU3, RMUS5, RMU7, RMU9, RMU11,
RMU12,RMU2, RMU4, RMU6, RMU 10)

+ Cac Kios BQL khu CNC (1250kA), Kios tram bom G 3 (250kVA), Kios Trung
tam wom tao (630kVA)

+ Cong ty CP Cong nghé QCM (260kVA), Cong ty Fujikin Da ning (c6 RMU
riéng), Cong ty NIWA (c6 RMU riéng)

+ Céc tram bom xtr Iy nudc thaii RMU XLNT, (XLNR CNC), Tram bom XLNT s6
5CNC

+ Cac phu tai TDC CNC (100kVA), Moc Hoa (400kVA), Cong Ong (1000kVA)
va cac phu tai trong khu vuc duong s6 3 KCN CNC, BQL CNC (1250KVA).

XT473HLI (Hinh 2.3) c6 nhiém vu cung cép dién khu vuc cong nghiép 16n, cac
nha may c6 cong sut 16n va cac tram bom xtr Iy nude thai trong khu CNC, ¢6 tong
chiéu dai 4,51 km, hién nay cung cip dién cho 10 khach hang

- Cac RMU cong nghi¢p CNC ( RMU8 ATS khuCNC)

- Céac nha may, doanh nghi¢p: nha may KP AEROSPACE (2500kVA) (c6 RMU
riéng), nha may ZENGWEI (c6 RMU riéng) (2500kVA), Cong ty cong nghé ATOMA
(320kVA), cong ty PVC Trung Nam may AMER (180kVA), Cong ty sai gon Tel (co
RMU riéng), cong ty TNHH Dugc Danapha (250kVA), Tokio keiki

- Céc tram CS CNC: CS CNCT3 (1000kVA), CS CNC T4 (1000kVA), CS CNC
T5 (1000kVA)

XT 481HLI (Hinh 2.4) chi c6 nhiém vu cung cp dién cho riéng Nha may UAC
(khach hang quan trong), ¢ chiéu dai day 11,315 km.

- Cac RMU 1, 3, 4, 5 nha may UAC

XT480HLI (Hinh 2.5, 2.6) c6 nhiém vu cung cép dién cho phia hd Hoa Trung va
1a xuét tuyén du phong cho cac XT khu CNC, C6 téng chiéu dai 11,315 km, hién nay
cung cép dién cho 18 khach hang.
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- Khu chuyén gia CNC, ICT VINA
-CST2CNC,CS T3 CN,CST6 CNC, CS T7 CNC, CS T8 CNC

- Céc tram bom, tram bom ho chia nuéc Hoa Trung (250kVA), tram bom XLNT
T2 (100kVA), Tram bom nudc thé 160(kVA), Kiois NMN H6 Hoa Trung GD53

2.1.3 Quy mé cdc xudt tuyén hign hivu trong khu CNC
Khu CNC hién dugc cap dién boi 4 xuat tuyén hién hitu 471HLI, 473HLI,480HLI,
481HLI hién trang mang tai dugc trinh bay ¢ bang 2.1
Bang 2.1 Tinh hinh mang tai tuyén 22kV thudc khu CNC (s liéu bao cdo van hanh

21/2/2025)
XT Lién quan DAy dén Dong cho phép Dong tai max (A) | % mang tai
Icp(A)
471 HLI M(1x300) 510 77 15%
473 HLI M(1x300) 510 52 10%
481 HLI M(1x300) 510 71 14%
480 HLI M(1x240) 450 22 5%

Cac duong day 22kV gdm cac xuat tuyén 471HLI, 473HLI, 481HLI, 480HLI

O day xuét tuyén 480HLI sir dung loai day M(1x240) khic véi cac xuat 471HLI
M(1x300) nén kha niang chiu tai s& thdp hon va s& qua tai néu dong vuot qua 450A

Tuy nhién ¢ day 2 xuat tuyén nay co tai twong d6i non tai 471 (15%) va 480 (10%) nén
hoan toan co thé lién lac v6i nhau hoan toan dam bao sang du tai khi can ma khong can
thay thé loai day din XT 480, trong twong lai néu phu tai vuot qua dong cho phép 450A
ctia xudt tuyén 480 c6 thé dé xuét thay ddi loai ddy dan néu can thiét.

2.2 Nhan xét danh gia lwéi dién hién hiru trong khu CNC

2.2.1 Xét cac tuyén lién lac dw phong trong khu CNC

Céc xuat tuyén tai khu vuc CNC d c6 lién lac nguon du phong hién hitu cho tat ca cac
xudt tuyén cung cap dién cho khu vuc

- Xuét tuyén 473 va 471 lién lac qua RMU 8 CNC ATS va MC 473-471 HLI/R54
Puong s6 4 CNC hd tro sang ngudn khi can thiét dam bao cung cip dién cho cac phu tai
trén 2 xudt tuyén

- Xuit tuyén 481 va 471 lién lac qua RMU9 khu CNC UAC ATS dam bao cung cip
ngudn dy phong cho cac phu tai trén xuét tuyén 471 va khach hang quan trong nha may
UAC trén xuat tuyén 481
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- Xuét tuyén 480 va 471 lién lac qua RMU12 khu CNC dam bao cung cap ngudn dur
phong cho céc phy tai trén xuat tuyén giita 471 va 480
2.3.2 Khio sat danh gia hién truong ludi dién khu voee CNC
- Uu diém: Cac xuét tuyén déu da c6 lién lac chuyén ngudn cac thiét bj bao vé trén
timg phan doan va tat ca déu mang tai rat thip thuan lgi cho viéc sang tai cung nhu thém
tai trong tuong lai
- Nhuoc diém chua co tu dong hoa gitra cac XUAt tuyén, cac phan doan phuy tai quan
trong chua dugc t6i wu kha ning cung cap dién
2.3 Phwong an két lwéi
2.3.1 Muc tiéu:
- Tang cudng do tin cdy cung cap dién, giam thiéu thoi gian mat dién khi c6 sy ¢6 cho
khu vuc
- Cai thién kha ning ty dong héa giam thiéu thao tac thii cong khi van hanh luéi.
- Giam ton that dién nang, toi vu hoa viéc phan bd phy tai trén ludi.
- Téan dung tdi da ha téng hién c6, gidm chi phi dau tu méi.
2.3.2 Giai phap ky thuat
Giai phap dau tu trang bi DAS cho Khu CNC Hoa Lién duoc chu trong cac yéu cau
sau:
- Xuat tuyén dugc ap dung mach vong, lién lac tir 2 dén 2 ngudn lan can
- Day dan duong truc trung thé hién tai c6 mirc mang tai 50-70% & ché do van
hanh binh thuong
- Khoang céach bd tri cac thiét bi Reclosed trén duong truc cach nhau tr 2-3km
hodc dau tuyén cac nhanh r€ c6 dong tai 16n hon 100A, cap ngém dai va vi trf lién két mach
vong;
- B6 tri LBS phan doan trén dudng truc c6 khoang cac dén cac thiét bi (Recloser/
May cat/ LBS) khoang 1km hodc dau tuyén cac nhanh r& ¢ dong tai tir 50-100A
- Cai tao day dan truc chinh, nhanh lién lac dé dam bao kha nang truyén tai
a)  Giai phap k¥ thuit phan dién
- Vi cac thiét bi du 4n hién hiru d3 day du thiét b lién lac dam bao van hanh
DAS nén trong dy ndy chua can phai thay thé hay lip dit thém Recloser
1 dao cit c6 tai LBS (Load Break Switch)
- Qua phan tich hién trang lu¢1 dién tai XT 471HLI, dé dam bao trang bi hé théng
DAS va nang cao cung cép dién cho khu vyc céc phu tai RMU XLNT, TBC CNC, Nha
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may Con Ong, TC duong sd 1, Moc Hoa Logistic khi c6 sy ¢6 va hd tro sang tai ngudn
473 du phong, can thiét phai dau tu xay dung LBS phan doan giita phu tai dén TDC CNC
va Nha may Con Ong tai vi tri try 471HLI 18

- Qua phan tich hi¢n trang ludi dien XT 473HLI dé dam bao trang bi h¢ théng
DAS va nang cao d tin cdy cung cip dién cho khu vuc cac phu tai Nha may Tokio Keiki,
Cong nghé ATOMA, CS CNC T4 va nha may KP AEROSPACE khi ¢6 sy ¢6 dam bao
cung cap dién tir ngudn du phong Xuit tuyén 471, can thiét phai dau tu xay dung LBS
phan doan gitra phu tdi KP AEROSPACE va Nha may Tokio Keiki tai vi tri try 473HLI
40

- Qua phan tich hién trang luéi dién XT 480HLI dé dam bao trang bi hé théng DAS
va nang cao dJ tin cay cung cép dién cho khu vuc nha may ICT VINA, Di¢n td SMT va
céc kios tram bom hd Hoa Trung, tram bom GdDD3 va sang ngudn du phong cho phia
RMUI2 ctia XT 471, can thiét phai dau tu xay dyng LBS phéin doan truéc phia nha may
ICT VINA tai vi tri cot 480HLI20/3

a) Thiét bi dau cu6i RTU (Remote Terminal Unit)

- Cac thiét bi hién hitu di dugc trang bi hau hét cac RTU dam bao dép tng ma hoa du
lidu tir cac thiét bj dong cat trén cac phan doan trén cac xuat tuyén vé TTPK

b) Phian cong nghé thong tin

Doi voi phan truyén thong két ndi cac Recloser/LBS/RMU da duoc trang bi cac bd
Switch layer trong ti diéu khién cac thiét bi hién hitu dam bao thu thap tin hiéu vé trung
tam diéu khién

¢) Giai phap SCADA

- Céc thiét bi nhu RMU, REC, LBS da dugc hd trg SCADA va diéu khién thao tac tir
Xa

- Khai bdo, cdu hinh, xay dung co s& dir li¢u tai may chu SCADA tai TTPK PC ba
Ning

- Kiém tra va hiéu chinh Cau hinh két ndi cac thiét bi vé Trung tdm diéu khién qua
gia thitc cau hinh IEC60870-5-104, kiém tra cac ham tiéu chuan IEC

- Kiém tra co ché ciu hinh ha tﬁng mang va bao mat hé¢ théng SCADA tr vi tri thiét
bi ( May cit Recloser, LBS, RMU) vé phong diéu do. Str dung sim 4G thay vi hé thong
kénh dan cap quang vi ¢ day van chua kéo day cap quang 1én dugc khu vuc hién hitu duoc

- C4u hinh chirc nang FLISR trén phan mém Survalent tai may chii phong Diéu do.
Kiém tra, hiéu chinh trén may chu cho 4 xuat tuyén 471HLI, 473HLI, 480HLI, 48 1HLIL.
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2.4 Ung dung DAS phin mém Survalent Ién lwéi khu CNC
Hién trang cac Xuét tuyén dugc trang bi DAS thuoc TBA 110kV Hoa Lién trén phﬁn
mém Survalent van chua c6 cac xuit tuyén trong khu virc CNC (Hinh 2.6)
- Hién nay khu vuc khu CNC van chua duoc trang bi ty dong hoa ludi dién DAS nén
chua c6 cac xuat tuyén lién quan dén khu CNC trén map phan mém Survalent
2.4.1 Xdy dung co sé dir ligu dién trén phan mém SCADA Explorer trén cdc xudt
tuyén 471HLI, 473HLI, 480HLI, 481HLI.

TBA 110kV
LIASN CHia»,U EE A e TBA 220kV
HA’A KHANH

HA’A KHANH 2

TBA 110kV

HA’A LIASN

Hinh 2.6 So dd nguyén li ludi dién dy &n DAS trude du an (V?m chua c6 cac xuat

tuyén cung cap dién cho khu CNC)

40 GVHD: GS.TS Lé Kim Hung



Nguoi huéng dan: KS. Hoang Ding Nam SV. Pham Btic Duy 19DCLC2

Co s¢ dit liéu gdbm cac thanh phan co ban sau:

- Station

- Communiacation Lines

- Status point

- Analog point

O day ta s€ tao cac c& so dir liéu co ban cho tung thiét bi thudc cac xuit tuyén cung
cap dién cho khu CNC dé dwa dia chi tin hiéu vé TTPK

- Station: 1 mot tap hop chira tit ca cac bién (bién that va bién 40) c6 trong hé théng
SCADA, mot STATION c6 thé ¢6 nhiéu hon 1RTU. Station c6 thé dugc dinh nghia la
mot nhom cac point duoc tap hop lai véi nhau. Viéc nhom cac point lai dé tao nén mot
hodc nhiéu Station 1a tiy thudc vao nguoi dung.

Dé tao mot Station database, trudc hét chay chuong trinh STC Explorer.

Trong STC Explorer, chon Station, & khoang tréng twong tng bén phai, click chudt

phai va chon New. Cira s6 New Station s& hién ra nhu hinh trén Nhap cac thong tin can
thiét cho Station (Name, Zone Group, User Type...). Hinh 2.8

v x e o ©
o
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Hinh 2.8 Tao cira s6 new Station trén STC Explorer
- Communication Lines (Commline): 13 mét tap hop cac dudng truyén thong ( va

giao thuc di kém) ctia hé théng SCADA, Commline c¢6 thé c6 nhiéu hon mot RTU.
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Moi Communication Lines 1a mot thanh phén cua database, dai dién cho moi truong
két ndi véi cac RTU.
S& c6 mot Status point trong tmg v6i mbi Communication Line dé chi trang thai cua
n6 (c6 nhan dugc di liéu hay khong). Py ciing dugc coi 1a bién trang thai 4o
Viéc tao Communication Line luc nay can cac budc cu thé sau:

Budc 1: Tao mét Station chira cac bién trang thai ao (Hinh 2.9)

Hinh 2.9 Tao Station chira cac bién trang thai 40 (VD: RMU 11 Khu CNC)
Budc 2 Tao bién trang thai 4o thé hién trang thai ciia duong truyén thong twong ung
(Hinh 2.10)

Hinh 2.10 Tao bién trang thai a0 dudng truyén thong (VD: RMU 11 Khu CNC)
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Budc 3: tao Communication Line luc nay tao twong tu nhu Station Click chudt vao
Communication Line, nhin chudt phai chon new. Vi thyc hién mo phong trén chuong trinh
nén chon giao thirc Protocol 1a SCANX Simulator. O vung Link Status, ta s€ chon Status

point cho Comm Line nay, chinh 1a Status Point da tao & muc Station. (Hinh 2.11)

= —

Hinh 2.11 Tao Communication Line trén STC Explorer (VD RMU 11 Khu CNC)

- RTUs la mot tap hop cac RTU cua h¢ théng SCADA, cac RTU hoac mot vai loai IED
c6 két ndi voi Communication Line. Tuwong (mg voi cac thiét bi thuc té, va chira cac bién
dir liéu 12 bién that. La mot thanh phan ciia database, dai dién cho maéi truong két nbi voi
cac RTU. Mot RTU ¢ day dai dién cho mgt RTU trén thyc té hodc mdt vai loai LED khac
c6 két ndi truc tiép voi Communication Line. Dé xay dung co s dir liéu, SCADA server
cn céc thiét bi chtra dit li¢u nhu RTU.

Ciing gidng nhu Communication Line, RTU ciing gan mot status point chi trang thai.

Tao RTU tuong tu nhu Communication Line. (Hinh 2.12)

- e s Y

Hinh 2.12 Tao méi RTU (VD: RMU 11 Khu CNC)
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- Status point Duoc dung dé chi trang thai cia mot thiét bi. Dé tao mot status point
c¢6 nhiéu cach. Ta c6 thé truy cép theo 3 cach:

Cach 1: Mo rong Station, chon Station can tao Status point, chon Status roi click

phai vao vung bén phai va chon “New”. (Hinh 2.13)

- =
Hinh 2.13 Tao Status point trong muc Stations
Cach 2: Mé rong RTU, chon RTU tuong tng, chon Status rdi click phai vao ving
bén phai va chon “New”. (Hinh 2.14)

R R TR wra

Hinh 2.14 Tao Status point trong muc RTU

Céch 3: M¢ rong Communication Lines, chon Communication Lines twong ung,

chon RTU 1di click phai vao ving bén phai va chon “New”. (Hinh 2.15)
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Hinh 2.15 Tao Status point trong muc Communication Lines
Sau khi tao méi, cira sb Status Point s& hién thi nhu sau: Hinh 2. 16)

L

"o

Hinh 2.16 Tao Status Point trong STC Explorer

Do

- Analog point: bién dién céc gid tri s nhu cac két qua do ludng.
Cach tao tuong tu nhu Status point. Thay vi chon muc “Station”, ¢ day ta chon
muc Analog

Céc analog point dugc tao twong tu nhu véi status point. Thay vi chon muc Status,
ta s¢ chon myc Analog (bén dudi status) (Hinh 2.17)
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Hinh 2.17 Tao Analog Point trong STC Explorer

O trang Alarms, c6 3 khoang gii han PreEmerg- Emergency- Unreason. Mdi
Khoang gi61 han c6 2 mure gidi han canh bdo Low & High Limit.

- PreEmerg: gidi han khoang cach gia tri ma thiét bi hoat dong binh thuong: néu
gia tri Analog nam ngoai khoang gia tri nay thi mic canh bao PreEmer sé kich hoat.

- Emergency: gi6i han khoang gia tri ma thiét bi hoat dong ¢ murc canh bao: néu
gia tri Analog nam ngoai khoang gia tri nay thi mitc canh bao Emergency s& kich hoat.

- Unreason: Gi6i han khoang gi tri ma thiét bi hoat dong & ché d¢ bat thuong: néu
gia tri Analog nam ngoai khoang gia tri nay mirc canh bao Unreson sé& kich hoat.

Sau khi xay dung co s¢ dir liéu cho tat ca th%ét bi trong 4 Xuat tuyén trén STC
Explorer ta sé gan dit liéu map trén SmartVU dé hién thi giao dién diéu khién

2.4.2 Xady dung lwéi dién trén phan mém SmartVU

Gi6i thiéu phan mém SmartVU (Hinh 2.19)

Phin mém SmartVU chira cac bién do lwong, bién trang thai nhin tir may chi.
Cic hoat dong van hanh nhw Iénh diéu khién, Hay xdc nhén cac bién alarm, dwogc
chuyén tryec tiép dén may chi khi van hanh

Phia trén cira s6 Smart VU c6 tab sau day:

+ Start: Tab nay biéu dién trang khoi dong ctia SmartVU. T trang nay, ta c¢6 thé ding
nhdp vao tai khodng cling nhu mé mgt map.

+ Map: Tab nay biéu dién so d6 (Map) da duoc mo. Ta c6 thé di chuyén quan sat

tram va thiét bi trong tab nay
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+ Alarm: Tab ndy thé hién cac canh bao (alarm) cta hé thong. Tir man hinh nay, ta c6
thé di chuyén thao tac qua lai dé thuc hién canh bao.

+ Opr Sum: Tab thé hién ban tom tét cac sy kién (event logs) trong qua trinh van
hanh. Ta c6 thé truy cap vao cac su kién va thao tac ching

+ Diagostics Log: dé truy cap Tab nay t click chudt cao hinh vudng nhé nim & dudi
gdc bén phai man hinh. Khi hinh vudng chuyén sang mau vang cé nghia 1a c¢é tin nhan,

click vao do, ctra s6 Diagnostics Log s€ xuat hién.

SMRARTRAE)

VISUAL UTILITY

Tao thu vién
Pé tao nén mot map cin c6 nhiéu nhén t4, do do6 ta cin xic nhin va thém ching
vao thu vién dé tao Map dwoc dé dang:

Céc phan tir cia Map bao gom:

. Color

. Color table

. Control Panel

. Font

. PMacro

. Symbol

. Symnl Table

. Template
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- Tao phan tir chinh ciia Map

Thanh cong cu (Editor toolbars)

Bang 2.2 m6 ta thanh Editor Window Toolbar nam doc theo goc trén bén trai cia cira

sb Editor.

Cong cu

Mo ta

[
Import Expo

Nhap phan tir thu vién (library elements) vio trong thu muc
chuan d3 c6. Cong cu nay ciing c¢6 thé nhap mot Map méi,
hoic két hop (merge) mot Map voi mot Map di c6

Export Map: xuat Map ra va luu tit ca cac diém bang Point ID
cua ching.

Export Portable Map: Xuat Map va Luu tit cac cac diém ban

point Nam cua chung

E New Tab

Tao ra mot tab, cho phép ngudi dung ¢ thé chuyén sang ctra

s0 khac bén trong ctra s6 ban dau.

New Window

Tao ra ctra s6 khac bén ngoai ctra s6 chinh.

:l
Save

Save As

Luu cong viéc

Tim mét vat thé trong Map

Pua ngudi dung trd vé View ctia Map chinh.

Back

Dua nguoi dung ve View trude do

—
1=
_ Home

Next

Dua nguoi dung dén View ké tiép trong mdt chuoi cac View

ma nguoi dung da dén trudce do.

Zoom In

Phong to View hién hanh
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lﬁ Thu nhé View hién hanh
Zoom Out

. Xéc dinh mot ving dic biét ma ta mudn xem chi tiét
Crop Zoom

+ 3 A1 ~ \ 3 A c 3~ . =
o Tro vé kich cd man hinh ban dau sau khi da Zoom in hodc

i Fitto View | 7o0m out.

Str dung dé 1am nhimg phan tir khac md hon phan tir ma ngudi
| Contras

dung da chon. Pua thanh kéo vé bén trai s& lam cho nhiing

phan tir d6 bién mat.

E Bat ché d6 bam theo khung lu6i (Snap to grid).

Snap to Line

Lam xuét hién hodc bién mét khung ludi trén man hinh hién
Grid Lines | hanh

= Cho phép ngudi ding thiét 1ap cac thong sb cua khung luéi
=2l Gri Option:
@s Tit ché do Edit, tré vé ché do View

top Editing Map

Di dén thu vién cia céc file da tao hodc tao file mai
Library

| Dua ra ba lya chon, sau khi c6 tdc vu lam thay doi mot Map.

@ VU Menu 1) reserve — cho phép ngudi dung luu trlt mdt Map trong khi

=

dang thyc hién chinh stra. Khi ngudi dung chon chirc ning
nay, khong ai khéc co thé thuc hién tac vu lam thay doi Map
do.

2) release — tha Map ra khi ngud1 dung hoan thanh céc tac vu
3) publish — Cap nhat Map va tat ca nhiing file khac khi ngudi
dung hiéu chinh, dong thoi cho phép moi nguoi thdy sy thay

doi nay
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l’_T) Cho phép nguoi dung hiéu chinh cac dac tinh (properties) cua
B

Pmacro PM
Resources arco.

r

| n Cho phép ngudi ding thém, x6a di chuyén, chinh stra kich c&
Edit Parts va hiéu chinh cac phan tir cia Map

Chinh stra line section

bal

Line Sections

Xem trudc cac bién trang thai (status), analog va line sections
' Status Values

Thém, chinh stra va x6a Map Views

iy

| Map Views

Thém, chinh stra va x6a Map layers

Map Layers

Thém, chinh stra va x6a Map (Map properties)

D

Propemes

Béang 2.3 Thanh Edit Parts Toolbar

Cong cu Mo ta
. Cho phép chon nhiéu phan tir cing lac. Sau khi ngudi dung st
| Multiple dung chirc ning nay dé chon cac phan tir. cac thao tac sau cd
Selection thé duoc chon thuc hién
Huy tac vu vira thuc hién
Undo Change

Lam lai tdc vu vira thuc hién
Redo Change

Pong cira s6 sau khi hoan tat.
Hide
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k Ngung chirc nang Multiple Section va ngirng thém duong
Stop/Cancel Add | thing

E V& mot duong thang
Add Line

V& mot vat thé cdu thanh tir nhiéu duong thang ndi véi nhau
Add Polyline

V¢ mot hinh chir nhat

Add Rectangle

V& hinh tron va cung tron
Add Arc

m Thém chir
Add String

E Thém hinh anh
Add Image

‘I Thém nhiing symbol di duoc tao san
Add Symbol

m ' Thém nhirng PMacro da duoc tao san
== Add P-MacrcI
Béng 2.4 Thanh Draw Item Toolbar
Cong cu Mo ta

S Coppy nhiing vat thé duogc chon vao bo nhé tam (clip board).
S LOpYy

Dén nhiing phan tir di copy vao Map.

Paste
& Cit nhirng vat thé duoc chon vao bd nhé tam (clip board)
=2 Cut
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Di chuyén vt thé dén phia truéc hodc phia sau cau View

il Move to Fron

m X6a nhitng phan tir duoc chon.
Delete

- Tao Color (Hinh 2.20)

Muc nay huéng dan cach thém color vao thu vién, tao mau cho:

. Cac trang thai ctia may cit.

. Cac cap dién 4p khéac nhau.

. Canh bao da xac nhan va canh bao chua dugc xac nhan.

+ Tao mau c6 dinh (solid color)

Budc 1: Click vao biéu tugng library trén thanh toolbar, chon color trén menu xuét
hién, sau d6 chon New. Mot hinh vuéng 16n xuét hién trén ctra s6 hién hanh thudc tinh
mau xudt hién bén phai

Budc 2: Click vao dong Color 1. Danh sich mau s& xuat hién, gom tén ma mau minh
hoa, Chon mau. Hinh vuéng trang chuyén sang mau da chon.

Budc 3: Click vao dong Name, dat tén cho mau da chon

+ Tao mau nhap nhay (Cyclic Color)

W WM O | G |
M ENGK | IO
[ it S TR booriimen X Gt s s Gttt X 110153 it X |

Hinh 2.18 Tao mau Cyclic trong thu vién HMI Smart VU
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Pé tao mau nhap nhay, ngudi dung phai ding tir hai mau hodc nhiéu hon hai mau
dé c6 hiéu tng nhip nhay. Hiéu tmg nay duoc dung dé bao dong cho ngudi van hanh
mot canh béo (alarm) d3 xuét hién.

Trong gia dién HMI, cac chudi vin ban thé hién duoc quy dinh boi kiéu mau va kiéu

chit font chit, kich thudc va vi tri cua chit ¢6 thé tuy chinh duoc. (Hinh 2.21)

The quick brown
fox jumps over

the lazy dog.
0123456789

Hinh 2.19 Tao font trong thu vién Smart VU
Tuy vao muc dich stir dung cé thé Iwa chon Font thich hop tir thu vién Fonts
da tao (Hinh 2.22)

Trong giao dién HMI, Symbol 1a mot tap hgp dugc tao boi cac phén tir d0 hoa co
ban va cac chudi ky tw. Mot symbol c6 thé dugc sir dung nhiéu 1an dé thé hién cac vat
thé trong ban d6, vi du: may cat, dao cach ly, may bién ap...

Thong qua viéc thay doi cach biéu dién trén so @6, Pmacro dung dé thé hién

nhiéu trang thai khac nhau cua thiét bi.

®
e

Heght HozAat Verthet  Orentsticn Dokd falc

VI
VNI_Melve_Bold_1000000 ?
VNI_Malve_Bold_1200 VINE-Hedve
YNI_Malve_Rakd_1500 VINE-Hesse
VNI Helve Reld_ 1500000 VINE-Hetue 12000
VN _Helve Boka 3000 VI Hebe
VNI Helve Beld 600 . Capy VHi-Hene
VNI Halve Beld 800 V- Hebve
VNI_Halve Bell_T00C0O . Capy V!

% Lett attom
TEOO0D  Le R
600 Len 0180 Bodd
eve TOO00D LeM Botsam Buded
_

Hinh 2.20 Thu vién Font trong HMI Smart VU
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PMacro Type

@ Analog Bar @ Station Color
@ Analog Gauge @ Stzton Image
@ Anclog Groph @ Station Symbo
@ Analog History

@ Analog Value

@ Template

@ Temporary Device
@ Pushbutton Image @ Text Value
@ Pushbutton Symbol @ Time Value

@ Pushpn @ Transformer

Hinh 2.21 Thu vién Pmacro trong HMI Smart VU

Trong d6, cac pmacro thuong dung la:

- Status Color: Gi4 tri cua bién trang thai dugc hién thi bé“mg mot ky hiéu co
mau khac nhau.

- Status Symbol: Gia tri cua bién trang thai dugc hién thi bﬁng cac ky hiéu khac
nhau.

- Time Value: Gia tri thoi gian.

- Analog Value: Gia tri cua bién analog dugc hién thi bﬁng s0.

- Pushbutton Image: Nt bam cho View, Graph, Image, Note va Command
Sequence dugc hién thi bang hinh anh.

- Pushbutton Symbol: Nt bdm cho View, Graph, Image, Note va Command
Sequence dugc hién thi béng ky hi¢u.

View dugc dinh nghia 1a mot khung man hinh dugc danh du sin trén ban do dé dé
dang truy cap dén khi can thiét. Cac View dugc sip xép theo dang thu muc trong
SmartVU dé thuan tién cho viéc quan ly. Nguoi dung c6 thé di chuyén khung man hinh
dén vi tri cAn dé tao View, canh chinh dé c6 duoc vi tri View nhu mong mubdn. Bé dé
dang chon va truy cdp ngay dén cac View, ngudi dung ciing c6 thé gan cac View
Pushbutton cho cac View do.
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2.4.2.1 Vé so d6 mét soi cho cdc xudt tuyén 471HLI, 473HLI , 480HLI, 481HLI
Tréen SmartVU.

Khi thu vién d3 c¢6 day da cac Color, Color Table, Font, Symbols, Symbol

Table, PMacro..., giao dién HMI SmartVU duoc tién hanh xay dung. Trudc hét v& giao
dién van hanh theo so d6 mot soi (Hinh 2.28)

TBA 110kV
HOA LIEN

Hinh 2.22 V& so do mét soi cac xuét tuyén 471HLI, 473HLI 480HLI
481HLI trong HMI Smart VU
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Sau khi v& so dd mot soi ta sé gan cac bién da tao & STC Explorer cua cac thiét bi

vao céc thiét bi di v& trén Map

2.4.2.2 Tao Line Section

Sau khi v& so d6 mot soi va gang cac bién da tao & STC Explorer cua céc thiét bi
vao cac thiét bi trén map vira vé& tiép theo ta s& tao Line Section cho ting thiét bi va
duong ddy, Line Section sé& tao két ndi cac phan tir lai v6i nhau. Trinh chinh sira Line
Section giup nguoi dung nhép dir liéu Line Section va luu trit co s¢ dit liéu Line Section
trén may chit SCADA. Mot s6 loai thiét bi chu yéu:

- Station Transformer.

- Substation Transformer.

- Bus.

- Breaker.

- Tie breaker.

- Switch.

- Main Feeder.

- Conductor.

Line Section s& biéu dién céc thiét bi nay. Breaker va Tie Breaker c6 su khac
biét. Line Section yéu cdu rang ciu trac lién két mang phai hoan toan 13 hinh tia, tirc 12
khi tit ca cic Breaker khac duoc doéng lai thi Tie Breaker mo. Station Transformer dai
dién cho tram bién ap va&i trang thai mdc dinh 1a ludén cé dién.

Tao Line Section cho Station transformer trinh bay & hinh 2.29

- —

Sl LE EENTERIRD £ O o= AT 7

Hinh 2.23 Tao Station Transformer trong Line Section
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Mbi mau trong bang luoc dd mau dai dién cho céc trang thai Line Section khac
nhau, biéu thi trang thai c6 dién/ mét dién/mach vong/ song song. O ddy, trang thai co
dién ludi 110kV dugc bicu thi bang mau xanh, trang thai c6 dién ludi 22kV duoc biéu
thi bing mau vang va trang thai mat dién dugc biéu thi bang mau tring.

Tao Line Section cho thanh Bus Trinh bay ¢ hinh 2.30

-- -t | -
wAB BN+ EONFOEL]

4 ¢

115/2

A
3/11kV

Hinh 2.24 Tao Bus trong Line Section (VD thanh cai C42 TBA 110kV Hoa Lién)
Tao Line Section cho Switch (LBS) trinh bay & hinh 2.31

T e e
CHSEe L NI NEL]
[ = e e e o

TBA 110kV
HOA LIEN ]

Hinh 2.25 Tao Switch trong Line Section (VD LBS 473/18 Demo)

Ta can lién két dén co so dir liéu trong STC Explorer dé tao Switch trong Line
Section.
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Conductor la day dan lién két gifra thiét bi dién. Tao Line Section cho Conductor

trinh bay ¢ hinh 2.32

Hinh 2.26 Tao Conductor trong Line Section (VD day tir thiét bi LBS 473/40 Demo
dén MC 473-473/R54 duong s6 4 CNC)

Tao Line Section cho Breaker (MC) trinh bay ¢ hinh 2.33

'.-'-~_'-‘-I-
vdBI@Le FENETTER
[~ e e o]

Hinh 2.27 Tao Breaker trong Line Section (VD MC 471-473/R54 dudng s6 4 CNC)

Tuong tu, ta can lién két dén co so dit lidu trong STC Explorer khi tao Breaker

trong Line Section.
Substation Transformer dai dién cho may bién ap. May bién ap mét dién khi phia

110kV méat dién va & phia 22kV cling méat dién theo .Tao Line Section cho

Substation Transformer trinh bay & hinh 2.34
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S e e e —
T o T ae BTN N

TBA 110kV
HOA LIEN

Hinh 2.28 Tao Substation Transformer trong Line Section (VD MBA T1 TBA 110kV
Hoa Lién)

Ta c6 thé tao Line Section riéng biét cho may cat va dao cach ly trong may cat hop
bd dugc. Pé thé hién may cit dang duoc két ndi voi ludi dién hay da dugc cach ly dé
bao dudng sira chira ta dung bo phan dao cach ly dé nhan biét. Ta can lién két dén co so
dir liéu trong STC Explorer dé tao bo phan dao cach ly.

Xuat tuyén chinh 1a Feeder main, thé hién trang thai ciia xuat tuyén c6 dién hay
khong.

Tao Lien Section cho Feeder trinh bay ¢ hinh 2.35

Hinh 2.29 Tao Feeder trong Line Section
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2.4.2.3 Tao DMS
Vi¢c nhap cac thong s6 nhu dong di¢n, cong suét, dién ap...co thé dugc thuc hién
bang cach tao DMS trong Line Section.

Viéc cai dat dai lugng do cho cac thiét bi trong DMS hau nhu déu gidng nhau:

- Input Combinations: GOm ¢6 3 nhém lua chon céc dai luong do dé tinh toan
trong DMS:

= kW, kVAR va Voltage (KKV).

=  Voltage, Current va kW (VIKW).

=  Voltage, Current va Power Factor (%) (VIPF).

- Use Inputs for DSE: Str dung thiét bi do c¢6 sin ngoai thuc té.

- Units for Input Values: Chon don vi do cho céc gia tri dau vao.

- Output Points definition: Lya chon thong tin luu trit, gom cac gia tri phan
thuc, phan a0, do 16n, goc 1éch pha cia dién ap phia ngudn, dién ap phia tai, dién ap roi
va dong dién. Cling nhu cac gia tri kW, kVA, kVAR, PF cua tai va ton that

Ta tién hanh nhap cac thong s6 cho thiét bi sau khi di chon dugc cac dai
lugng do va don vi do. (Hinh 2.26)

e

Hinh 2.30 Cai dat cac dai lugng do trong DMS
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Cai thong sé cho May bién ap trinh bay ¢ hinh 2.37. My bién 4p can céc thong

sO sau: cong suat biéu kién, dién ap thap nhat, dién ap cao nhat.

o

Hinh 2.31 Cai dit DMS cho may bién 4p (VD MBA T2 TBA 110kV Hoa Lién)
Cai thong s6 DMS cho may cat trinh bay ¢ hinh 2.38. Cac thong s6 dong cat dinh

muc, dién ap pha dinh mirc va chirc nang FLISR cho Recloser can duoc cai dat.

“

Hinh 2.32 Cai dit DMS cho May cat (VD MC 480 dau tuyén 480HLI)
Cai thong s6 DMS cho Feerder trinh bay & hinh 3.39. Cac thong s6 dong tai dinh

mirc va chire ning FLISR cho Feeder ciing can duogc cai dit.
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TBA 110kV
HOA LIEN

Hinh 3.33 Cai dat DMS cho Feeder
2.4.3. Két qud mé phong tw dpng héa chwong trinh mé phong trén STC Explorer
2.4.3.1 Viét chwong trinh mé phong trén STC Explorer
Ta can viét chuong trinh gia 1ap cac trang thai cua thiét bi khi xay ra sy ¢d trén phan
mém STC Explore dé mo phong cac sy ¢ xay ra. Chon Command Sequences trong

Automation dé viét chuong trinh.

Hinh 2.34 Viét chuong trinh gia 1ap su ¢ tai MC 471 thudc xut tuyén 471HLI thudc
tram 110kV Hoa Lién
Sau khi xay dung co s¢ dir li¢u trén STC Explorer va giao dién van hanh trén
HMI SmartVU thi trang thai lam viéc cta ludi dang xét nhu hinh dudi day.
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2.4.3.2 Két qud mé phong tw dong héa
Sau khi xay dung co s¢ dir li¢u trén STC Explorer va giao dién van hanh HMI

SmartVU thi trang thai [am viéc binh thuong cua ludi dang xét

TBA 110kV
HOA LIEN

Hinh 2.35 So d luéi dién 1am viéc binh thuong
Khi c6 su ¢6 MC 471 thuoc XT 471HLI va LBS 471HLI/18 (demo) . MC 471
tac dong cat, co tin hiéu chi thi su ¢b tai MC 471 nhu hinh ... Puong day tor MC 471
dén LBS 471HLI/18 (demo) va cac RMU thudc xuat tuyén bi mat dién

TBA 110kV
HOA LIEN

Hinh 2.36 Su ¢6 tai XT 471 (MC 471 tac dong cit)
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Sau khi x4c dinh phan doan sy ¢d FLISR co lap doan bi su cd ra 1énh cit LBS
471HLI/18

TBA 110kV
HOA LIEN

Hinh 2.37 LBS 471HLI/18 cit dé c6 1ap su ¢b

Tiép theo FLISR tinh toan so sanh cong suit chuyén tai voi cac xudt tuyén va lua
chon xuét tuyén phu hop nhit. Gui 1énh dong DCL 431-1 RMU 12 CNC dé phuc hoi
cung cép dién cho phan doan khong bi sy ¢d. Phan doan tir RMU12 dén trudc LBS
471HLI/18 dugc khoi phuc cung cép dién tro lai

Qua trinh phan tich xw ly cia FLISR:

FLISR xac dinh vi tri Lockout tai Feeder Breaker:

16:12:38 — BAT PAU PHAT HIEN FLISR
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Xéc dinh tuyén bi su ¢d

Xac dinh méy cat tic dong
Xéc dinh diém lockout
Ché do FLISR ty dong

6:12:41 - BAT PAU QUA TRINH XAC PINH VI TRi SU CO (FLISR
LOCALIZATION)

- Trang thai cac Tie Breaker la dang mo

-Xéc dinh sy cb: Thiét bi dong cit HLI_LBS_18 471 DM [00172] v6i diém
"6LBS 471HLI 18 demo,LBS Position" dang ¢ trang thai PONG.

-Thiét bi cudi cting phat hién muc tiéu sy ¢ 1a HLI_BK_471.

-Xac nhan su co

16:12:41 - BAT PAU CO LAP KHU VUC SU CO (FLISR ISOLATION)
- Thém HLI_LBS_18 471_DM [00172] vao danh sach céc thiét bi chia

doan (Sectionalizer).
- Giri 1énh MO dén thiét bi dong cat HLI_LBS_18 471 DM [00172] luc
16:12:41

16:12:43 - BAT PAU KHOI PHUC PIEN CHO FEEDER (FLISR FEEDER
RESTORATION)

16:12:43—- BAT PAU PHAN TiCH CHUYEN TAI (LOAD TRANSFER
ANALYSIS) - LAN PHAN TiCH THU' 1
Ché d6 tinh toan KVA: KVA két ndi, dugc diéu chinh theo cac diém do dong.
- Cong suit dinh mirc cia MBA.
- Cong suét hién tai cia MBA.
- Cong suit c6 thé cung cap thém ctia MBA.
- Cong suit toi da cua xuét tuyén.
- Cong suit hién tai cua xuat tuyén.
- Cong suit c6 thé cung cip thém cua xuit tuyén.
- Cong suit can chuyén tai do duoc.
- Cong suat du trit cia MBA sau khi chuyén tai.

- Cong suit du trit cia xuat tuyén sau khi chuyén tai.

65 GVHD: GS.TS Lé Kim Hung



Nguoi huéng dan: KS. Hoang DPang Nam

SV. Pham Buc Duy 19DCLC2

- Cong suit toi da c6 thé truyén qua Tie Breaker.

+ Xac dinh cac Recloser giita xudt tuyén chuyén tai va Tie Breaker 1a dang & trang

thai Remote.

+ X4ac nhan xuat tuyén nay du cong suat cung cap chuyeén tai.

16:12:44 — BAT PAU CHUYEN TAI FLISR (FLISR LOAD TRANSFER
STARTED)

FLISR khéi phuc tai sau thiét bj déng cit HLI LBS 18 471 DM

[00172]

KET QUA CHUYEN TAI SAU LAN PHAN TiCH THU 1

Khu vuce bi ¢ 1ap quanh HLI LBS 18 471 DM [000172] d3 chuyén tai thanh

cong

KHOI TAO LAI FLISR (RESET)

Bat dau reset cac diém muc ti€u su co [1]

THONG TIN THOI GIAN SU KIEN FLISR
Thoi gian bat dau su kién (sau khi lockout diéu chinh— 16:12:17.909)

Thoi gian két thuc sy kién (lic reset diém sy ¢ cudi ciing— 16:12:51.510)

Téng thoi gian tir lockout dén hoan thanh FLISR: 00:00:33.600
Thoi gian lockout dén ltic phuc hdi cung cap dién: 16:12:44.098

Thoi gian tir lockout dén khi khoi phuc khach hang: 00:00:26.188

2.5 Kiém tra cac Kich ban sw cd trén tirng xuat tuyén

Bang 2.5 Kiém tra cac kich ban sy ¢d trén cac xuét tuyén cép dién cho khu CNC

sau khi trang bi hé thong tu dong hoa ludi dién phan phéi DAS

Xuit Lién lac TB Sw kién Kich ban chuyén tai Phuong an | Test
tuyén | c6 SCADA
471HLI | - 473HLI tai - Nhay MC 471HLI, |- Cit LBS 471HLI/18 PAl: 473HLI | x
MC MC 471HLI ¢6 FI (demo) - Pong DCL 472-7 cap
473HLI/R54 LBS 471HLI/18 c6 | RMU 8 ATS

FI
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- 473HLI tai - Cit LBS 471HLI/18
DCL 473-7, (demo) - Pong DCL472-7,
472-7 RMU 8 473-7 RMU 8 ATS
ATS
- 480HLI taj - C4t LBS 471HLY/ 18 PA2: 480HLI
DCL 431-1 (demo) - Pong DCL RMU cap
RMU 9 CNC 12 CNC
- 481HLI tai - C4t LBS 471HLI/18 PA3: 481HLI
MC 471 RMU 1 (demo) - Pong MC 471 cap
UAC ATS RMU 1 UAC ATS

473HLI | -471HLI tai MC | - Nhay MC 473HLI, | - Cat LBS 473-7HLI duong | PA1: 471HLI
473HLI/R54 MC 473HLI ¢6 FI s6 5 CNC cap
duong sb 4 -LBS 473-7HLI/22 | - Péng MC 473HLI/R54
CNC duong s6 5 ¢6 FI duong s6 4 CNC
- 471HLI tai - Cit LBS 473-7HLI dudng
DCL 472-7 s6 5 CNC
RMU8 ATS -Poéng DCL 472 RMUS

ATS
- 471HLI tai - Cat LBS 473-7HLI1/22
DCL 473-7 dudng s 5
RMU8 ATS - Pong DCL 473-7 RMUS
ATS

480HLI | - 471HLI tai - Nhay MC 480HLI, | - Cat LBS 480HLI 20/3 PA1:471HLI
DCL 431-1 MC 480HLI c6 FI (demo) cap
RMU 12 CNC | 1 BS 180HLI/20/3 | - Péng DCL 431-1 RMU

(demo) co FI 12 CNC

481HLI | - 471HLI tai - Nhay MC 481HLI, |- Cit MC 472 RMU 1 UAC | PA1:471HLI
DCL 432-1 MC 481HLI c6 FI ATS cap
RMU9CNC | _MC 472 RMU | -Pong MC 471 RMU 1

UAC ATS ¢6 FI

UAC ATS
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2.6 Két luan chwong 2
Sau khi x4y dung co s& dit liéu cho thiét bi thudc cac xuit tuyén trung ap cua luéi
dién khu CNC trén STC Explorer, thyc hién mé phong sy ¢b trén phan mém SmartVU
cho cac kich ban su ¢b da thuc hién tu dong chuyén tai co 1ap su ¢ va hoi phuc cung

cfip dién tu dong mot cach t8i wu nhat.

- & chuong tiép theo ctia dd 4n s& thuc hién tinh toan do tin cdy trudc va sau du an
mot cach cu thé hon vé tang do tin cay sau khi trang bi tu dong hoa ludi dién cho khu
vuc CNC.
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CHUONG III: TINH TOAN, PANH GIA PQ TIN CAY CUNG CAP PIEN CUA
LUOI PIEN KHU CNC SAU KHI THU'C HIEN TU PONG HOA.

3.1 Tong quan vé dd tin ciy cung cip dién

3.1.1 D¢ tin cdy

D6 tin cdy cung cp dién dugc hiéu 1a xac sudt dé phan tir (hay hé thdng) thue hién
day du chtrc ning yéu cau (Iam viéc an toan) trong sudt thoi gian khao sat, dam bao cac
chi tiéu van hanh theo quy dinh trong diéu kién van hanh nhét dinh. Tuy nhién thuc té
phan 16n cac phan tir ciia hé thong dién khi bj hu hong déu c6 thé sira chita dua vao van
hanh tro lai. Cac phz‘in tir nay duogc goi la phﬁn ti phuc hi, va dd tin cay duoc biéu dién
bﬁng mot dai lugng khac voi dinh nghia o trén. D6 1a d6 san sang, duoc tinh béng ti sb
giita khoang thoi gian phan tir van hanh an toan va tong thoi gian van hanh; 1a xac suét
dé phan tir khong bi hu hong ¢ mot thoi diém duoc chon ngiu nhién trong tuong lai xa
(thoi gian da 16n).

D4 tin cdy la kha nang ma mot phén to hay h¢ théng thyc hién moét chuc nang, yéu
cau trong mot gidi han da cho & mat thoi diém nhéat dinh, trong mot diéu kién lam viéc
nhét dinh. D6 tin cay theo nghia rong 1a mot tinh chét phtrc hop, né bao g6m cac tinh
chat chi yéu cua ddi tuong: tinh khong hong, tinh sira chira, tinh bao quan va tinh 1au
bén.

Tinh sira chita: tinh chét cua ddi twong thich tng véi viée tién hanh bao dudng k¥
thuat va sua chira no. Pac chung cho tinh stra chira la cac dai lugng xéc suit phuc hdi,
trung binh thoi gian dimg 1am viéc, trung binh thoi gian phuc hdi, cwong d6 phuc hoi. ..
Pic trung chung cho tinh khong hong va tinh sira chita la cac dai lugng ham san sang,
hé s6 sén sang, hé sb khong sin sang. ..

Tinh bao quéan: tinh chat ctia doi twong duy tri dugc cac thong s6 dau ra xac dinh
chat lugng ctia minh trong gidi han di cho. Pic trung cho tinh bao quan 1a cac dai lugng
trung binh thoi gian bao quan, cuong dd hong khi bao quan....

Tinh lau bén: tinh chat cta d6i twong duy tri dugce kha ning 1am viée ciia minh cho
to1 trang thai gid1 han, trong do6 cé ké tGi nhirng doan can thiét cho viéc bao dudng, sua
chita. Dic trung cho tinh chét nay 1a tudi tho trung binh, trung binh thoi gian 1am viée. ..

3.1.2 D¢ tin cdy cung cdp dién

Do tin cdy cung cdp dién 1a kha ning hé thong dién duy tri cung cap dién lién tuc,
on dinh va an toan cho khach hang. N6 phan anh mtrc do ma hé théng dién c6 thé hoat

dong ma khong bi gian doan hodc mat dién ngoai y muon
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3.1.3 Nhitng yéu té anh hwéng dén dé tin cdy cung cip dién

a) P tin ciy ciia cac phan tir tao nén lwéi dién

- Cuodng d6 hong hoc, thoi gian phuc hoi.

- Stra chira dinh ky: thi nghi¢m dinh ky; stra chita thuong xuyén, duy tri bao dudng

- Ngtng dién cong tac: thao tac trén ludi, dau ndi cai tao, phat trién ludi.

b) Céu tric luéi dién:

- Su ghép nbi cua cac phan tir trong ludi dién, hinh dang ludi dién.

- Kha ning thao tac va doi méi trong so dd (tu dong hodc bang tay)

¢) H¢ thong to chitc quan li va van hanh:

- T6 chirc va bd tri cac don vi co dong can thi¢p khi su cd.

- T6 chirc mang ludi phuc hoi su ¢b va sta chita dinh ky.

- Dy trit thiét bi.

- Dy trit ngudn.

- Cau tric va hoat dong cua hé théng diéu khién van hanh — Sach luoc bao quan
dinh ky thiét bi.

d) Anh hwéng méi truong

- Phu tai dién.

- Yéu t6 thoi tiét, khi hau, nhiét do va 6 nhiém ctia moi trudng.

e) Yéu t6 con nguoi:

- Trinh d6 hoc van cta nhan vién k¥ thuat, tu dong hda van hanh.

3.1.4 Cac chi tiéu d¢ tin cdy

Do tin ciy cia mot phan tir hay hé théng bat ky danh gia thong qua cac chi tiéu do
tin cdy, 1a nhitng dai luong lién quan dén xac xuét thong ké. Tong quat, cac chi tiéu na
duoc phéan thanh 4 loai: xac suat, tan suat, thdi gian trung binh va cac ky vong thiéu hut.

- Céc x4c suét: Do tin cay, xac suét hong, do san sang, do khong san sang.

- Tan suét: S 1an hong hoc trung binh trong mot don vi thoi gian.

- Thoi gian trung binh: thoi gian trung binh xay ra hong hoc 1an dau tién, thoi gian
trung binh giita cic 1an hong hoc, do dai thoi gian trung binh cua cac hong héc.

- Céc dai luong ky vong: lugng dién nang bi cat giam trung binh trong mot don vi
thoi gian do sy ¢b, s6 ngay trung binh trong mot ndm xuat hién sy cd. ..

D61 voi hé thong dién, thuong dung cac chi tiéu sau:
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- X4c sudt thiéu hut cong suat cap cho phu tai.

- X4c suit khong dap tmg nhu cu phuy tai dinh hing nim.

- Chi tiéu tAn suat ngimg cung cip dién hé thong: 13 s6 1an nglmg cung cap dién
trung binh trén moi khac hang bi anh hudng trong mot niam.

- Thiét hai kinh té tinh bang tién do mat dién...

3.1.5 Thiét hai cung cip dién

Thiét hai ngimg cung cip dién phai duoc xac nhan ddy du gdm: Thiét hai tir Cong
ty Dién luc va khach hang dung dién. Cac thiét hai vé Cong ty Dién luc c6 thé dugc bao
gém: Mt lgi nhuan tuéng phan dién ning bi hao hut, Khong ban dwgc do khach hang
bi dimg cung cép dién, tang chi phi bao tri stra chita hu hong ludi dién va chi phi phai
bdi thuong cho khach hang bi ngimg cung cap dién do 16i chii quan. Céc thiét hai khong
dinh luong gom:

Sy phan nan ctia khach hang, anh huong bt loi dén kinh doanh trong twong lai va
phéan trng ctua du ludn xa hoi.

Thiét hai ngimg cung cép dién dbi v6i khach hang phu thudc rat nhiéu yéu té lién
quan. Thiét hai do mot 1an nglmg cung cap dién thay d6i 16n theo ting loai khach hang,
theo mirc d6 hién dai ciia cong nghé, theo thoi gian duy tri ngiing cung cap dién, theo
thoi diém luc xay ra ngimg cap dién va theo tinh chat c6 hay khong c6 thong bao ngimg
cap dién. Cac thiét hai d6i v6i khach hang 13 cac doanh nghiép san xuat, cac co s doanh
dich vu c6 thé dinh lugng gém: thi¢t hai do day chuyén san xuét bi ngung hoat dong;
mot s6 thiét bi co thé bi hu hong; san pham bi thiéu, 15, hu hai do ngimg dién; chi phi
san xudt ting cao do phai tra lwong cho cong nhan trong thoi gian mat dién, do thiét bi
san xuét bi hu hai, chi phi bao dudng ting thém v.v... P6i voi khach hang sinh hoat,
cac co quan céng quyén, bénh vién, trudng hoc, giao thong cong cong v.v... nhiing thiét
hai kho dinh lugng bao gé)m: sinh hoat bi ddo 19n; cac hoat dong cua co quan bi dinh tré¢
tdn that; can tré cac hoat dong chinh tr1, van hoa, xa hoi dang dién ra; gian doan cac hoat
dong dich vu, vui choi giai tri. Mot sb truong hop ngimg dién c6 thé dan dén nhitng hau
qua nghiém trong nhu: cudp giat, quay pha, bao loan, tai nan giao thong v.v

Thiét hai ngimg cung cap dién khach hang 1a co sé rat quan trong trong viéc hoach
dinh chinh sach vé d¢ tin cdy ctia cac co quan quan li nha nuée vé dién. Khi cac Cong
ty Dién lyc dang ting budc dugc cd phén hoa, hoat dong theo co ché thi truong, viéc
nang cao d¢ tin cay la bét budc theo cac quy dinh rang budc dinh lugng vé d6 tin cay

cung cap dién thi thiét hai ngimg dién khac hang 1a van dé dang quan tdm dé dam bao
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hiéu qua vé kinh té trong viéc dau tu.

3.1.6 Mt s6 bién phap ning cao dd tin ciy cung cip dién.

Nang cao d¢ tin cdy cta timg phan tir ludi dién bang cach dau tu cac thiét bi c6 chat
lugng, d¢ tin cdy cao, cac thiét bi hién dai, khong phai bao quan dinh ky, c6 kha nang
diéu khién tir xa, tu dong hoa cao.

- Hoan thién bao vé ro le, hoan thién co ciu tu dong dong lap lai.

- Han ché cac sai sot trong thao tac, van hanh, nang cao trinh do cua cong nhan
quan 1y van hanh.

- Giam thoi gian tim kiém, xir Iy sy ¢6 va cong tac trén ludi dién, dau tu cac trang
thiét bi van hanh, sira chira hién dai nham rat ngan thoi gian thyc hién.

- T6 chtrc hop 1y viéc dai tu sira chita dinh ky, sira chita “ndng” (sira chira khi c6
dién). - Pau tu cai tao, nang cap ludi dién. TH chuc tot cau trac ludi dién. Dy phong
duong day, du phong ngudn. Phan doan duong diy bang cac thiét bj phan doan.

3.2 Mt s6 phwong phap danh gia d6 tin cay

Dé danh gia do tin cdy cia cac so dd cung cip dién, ta can phai khao sat nhitng chi
tiéu dinh luong co ban vé do tin cdy cta cc so d6 ndi dién khac nhau ctia hé thong cung
cap dién. Cac chi tidu d6 1a: Xac suat 1am viéc an toan P(t) cua hé thdng trong thoi gian
khao sat, thoi gian trung binh T giira cc 1an sy ¢, hé s6 san sang A cua hé, thoi gian
trung binh sira chita sy ¢6, thoi gian trung binh sira chita dinh k...

Tinh toan do tin cdy cta cac so d6 cung cip dién nham phuc vu bai toan tim phuong
an cung cép dién tdi wu, hai hoa gifra hai chi tiéu: Cuc tiéu von dau tu va cuc dai muc
d6 dam bao cung cip dién.

Céac phuong phap pho bién hién nay thuong dung dé giai tich do tin cay cua hé
thong dién 1a:

- Phuong phép d6 thi

- giai tich.

- Phuong phép khong gian trang thai.

- Phuong phép m6 phong Monte — Carl

Mobi phuong phap phu hop véi ting loai bai toan. Phuong phap khong gian
trang thai duoc st dung chu yéu trong bai toan do tin cdy cta ngudn dién. Phuong phap
cay hdéng hoc lai thich hop cho bai todan dg tin cdy cua cdc nha may dién. Phuong phap

Monte-Carlo cho phép xét dén nhiéu yéu t6 trong d6 tac dong van hanh dén chi tiéu do
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tin cdy va duoc sir dung chu yéu cho giai tich do tin cdy cua hé thong dién. Pdi voi do
tin cdy cia ludi dién thuong str dung két hop phuong phap khong gian trang thai véi
phuong phap do thi giai tich.

3.3 Chi tiéu dd tin cy cia lwéi dién phéan phoi.

Pé danh gia do tin cdy cung cap dién, Tong Cong ty Pién luc Viét Nam (nay 1a Tap
doan dién lyc Viét Nam) da c6 cac quy dinh vé chi tiéu su ¢d (duong day va tram bién
ap) trong quan 1y van hanh hé thdng dién dé lam co so danh gia quan 1y van hanh nguén
ludi dap tng yéu cau cung tng dién lién tuc cho khach hanh.

Theo diéu 15 D6 tin ciy cua ludi dién phan phdi theo Thong tu qui dinh hé thong
truyén tai dién, phan phdi dién va do dém dién ning. (S6 05/2025/TT-BCT)

3.3.1 Cdc chi s6 vé dp tin cdy cung cdp dién ciia luwdi di¢n phén phéi bao gom:

a) chi sd vé thoi gian mat dién trung binh cia ludi diién phan phdi (System Averge
Interruption Duration Index — SAIDI);

b) Chi sé vé s6 1an mét dién trung binh cta ludi dién phan phdi (System Average
Interruption Frequency Index — SAIFI)

¢) Céc chi s6 vé s 1an mat dién thoang qua trung binh cia ludi dién phan phdi
(Momentary Average Interruption Frequency Index — MAIFI).

3.3.2 Cdc chi s6 vé dp tin cdy ciia lwéi dién phan phoi dwoc tinh todn nhw sau:

a) SAIDI (System Average Interruption Duration Index) dugc tinh bang tong s6 thoi
gian mét dién kéo dai trén 05 phut ctia Khéach hang stir dung dién va Pon vi ban 1¢ di¢n
mau dién cua Pon vi ban budn dién chia cho téng s6 Khach hang st dung di¢n va Pon
vi ban 1¢ dién mua dién ctia BPon vi ban budn dién, xac dinh theo cong thuc sau:

Ti.Ki
SAIDI = 2

Trong do:

- Ti: Thoi gian mat dién 1an thi I trong thanh t (chi xét cac 1an mat dién co thoi gian
kéo dai trén 05 phut);

- Ki: Tong s6 Khach hang st dung dién bi anh huéng bai 1an mét dién kéo dai trén
5 phut cua nut thir 1

- K: Téng s6 khach hang dugc st dung dién ctia don vi phan phéi hoac cua khu vuc

tinh toan.
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b) SAIFI (System Average Interruption Frequency Index) duoc tinh bang tong sd
luot khach hang str dung dién va Pon vi ban 1€ dién mua di¢n ctia Pon vi ban budn dién
bi mat dién kéo dai trén 05 phut chia cho tong sé khach hang sir dung dién va Pon vi
ban 1¢ dién mua di¢n cua Pon vi ban buon dién, xac dinh theo cong thirc sau: T,

Y AIKi

SAIFI =

Trong do:

- Ai: Cuong do sy cb tai nat thi i

- Ki: Tong sb khach hang st dung dién bi anh huéng béi 1an mat dién kéo dai trén
5 phut cta nut thi I

- K: Tong s6 Khach hang sir dung dién va Pon vi ban 1¢ dién mua dién ctiia Pon vi
ban budn ban dién hoac khu vuc tinh toan.

¢) MAIFI (Momentary Average Interruption Frequency Index) dugc tinh bang tong
s6 lwot Khach hang st dung di¢n va Pon vi ban 1¢ dién mua di¢n cua Pon vi ban buén
dién bi mat dién thodng qua (thoi gian mét dién kéo dai tir 05 phut tré xudng) chia cho
tong s6 khach hang st dung dién va Pon vi ban 1é dién mua dién cia Pon vi ban budn

dién, xac dinh theo cong thurc sau:

m
n K
MAIF] = ==

t

Trong do:

- Li: Tong s6 khach hang st dung dién bi anh hudng boi 1an mat dién thoang qua
khong qué 5 phut 1an thi i.

- m: S6 1an mat dién thoang qua khong qua 5 phut.

- K: Tong s6 Khach hang sir dung dién va Pon vi ban 1é dién mua dién ciia Pon vi
ban budn dién hoac cua khu vuc tinh toan;

3.4 Chi tiéu do tin cdy cia khu CNC

3.4.1 Tinh todn d¢ tin cdy trwoc dw dn

3.4.1.1 86 liéu ddu vao

Cin ct s6 liéu quan 1i ctia Cong ty Dién luc Pa Nang ( sd liéu tir ngay 1/12/2024 —
31/12/2024) dugc trinh bay ¢ bang 3.1

Bang 3.1 S6 lidu dau vao cta cac xuét tuyén thudc khu CNC
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Xuit T(K)r:g th?'l gian Tong so Téng s6 KH bi | Tong s6 KH bi
tuyén T{;;gﬁgﬁa?ga Khach Hang | mit di¢n (Nj) anh l’u"rng bai
(STi*Ki) K mat dién
thoang qua
(2Ktq)

HLI471 43,936 99 99 0
HLI473 1,259 7 1 0
HLI480 519 8 2 0
HLI481 0 1 0 0

3.4.1.2 Chi 56 dé tin cdy SAIDI, SAIFI, MAIFI ciia cdc xudt tuyén thugc CNC duwoc

tinh todn theo cong thike trén c6 két qua nhu bang 3.2

Bang 3.2 Do tin cy cia timg xuét tuyén thudc khu CNC

Xuat tuyén SAIDI SAIFI MAIFI
(STi*Ki/K) (ZNj/K) (2Kta/K)
HLI471 0,444 1 0
HLI473 0,179857 0,143 0
HLI480 64,875 0,25 0
HLI481 0 0 0
Véi

- Hé sb giam thoi gian mat dién cta khach hang A = a.8.y = 0,684

- Hé s6 anh huong dau tu cong nghé o = 0,8
- Hé s6 anh huong do thi cong trinh f = 0,98
- Hé s6 anh huong do sir dung cong nghé y = 0,9

- Téc d6 ting truong khach hang st dung dién & = 0,95

3.4.1.3 Ta co cac so liéu sau du an

Duya vao cac hé sd giam thoi gian mat dién khach hang, anh huong dau tu cong

nghé, anh hudng do cong trinh, do st dung cong nghé va tdc do ting trudng khach
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hang diing dién ta tinh duoc s liéu sau du 4n theo cong thirc nhu bang 3.3

Béang 3.3 cac s6 liéu sau du 4n cua cac xuét tuyén thudc khu CNC

Xust | Tongthdigian | Téngsé | Téngsd KHbi | Téng s KH bi
tuyén T{zggllﬁ;;nuga Khach Hang mét dién anh l’u’rng béi
(STi*Ki* ) K* 8 (Nj* 2* 6) mat di¢n
thoang qua
(2Ktq)

HLI471 30,052 94,05 67,716 0
HLI473 0,8611 6,65 0,684 0
HLI480 355 7,6 1,368 0
HLI481 0 0.,95 0 0

3.3.1.3 Chi s6 dé tin cdy SAIDI, SAIFI, MAIFI ciia cdc xudt tuyén thugc CNC dwoc

tinh toan sau dy dan:

Dua vao cac sb liéu sau du an ta tinh duoc do tin cay sau du an cua cac xuét tuyén
thudc khu CNC trinh bay ¢ bang 3.4

Bang 3.4 Chi s6 do tin cdy cac Xuét tuyén thudc khu CNC sau du an

Xuit tuyén SAIDI SAIFI MAIFI
(STi*Ki* A* & /K* §) (36* A* Ni/ 6 *K) (3Ktq/K)
HLI471 0,319 0,72 0
HLI473 0,1294 0,1028 0
HLI480 46,71 0,18 0
HLI481 0 0 0

3.4.2 So Sdnh cdc chi tiéu dj tin cdy gia tri giam so voi truwdc du dn

Can ct vao sb liéu & bang 3.2 va bang 3.4 ta tinh duogc loi ich khi thuc hién du an

trang bi tu dong hoa DAS trén cac xuit tuyén cung cap dién cho khu CNC gbp phan

ting do tin cdy cung cip dién cho khu CNC nhu bang 3.5
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Bang 3.5 So sanh d¢ tin cdy cung cép dién trude va sau du an trang bi DAS cho cac

xuat tuyén thudc khu CNC.

Xuit tuyén A SAIDI A SAIFI A MAIFI
(phut/KH) (1an/KH) (1an/KH)
HLI471 0,125 0,28 0
HLI473 0,0504 0,0402 0
HLI480 18.165 0,07 0
HLI481 0 0 0

- Qua bang trén cho thay loi ich sau khi trang bi tu dong hoa lugi dién (DAS) cho
khu vuc khu CNC gitp giam dang ké thoi gian va s6 khach hang bi mat dién sap xi 28%,

g6p phan nang cao do tin cay cho hé thong.

3.4 Két luan chwong 3

Trong chuong nay ta trinh bay cac khai niém vé do tin cay cung cap dién cling nhu

trinh bay cac thong sd, loi ich cua viéc ap dung hé thong tu dong hoa ludi dién phan
phéi (DAS) véo trang bi hé thong DAS cho khu CNC.
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KET LUAN

Khu Cong nghé cao ngdy cang phat trién va thu hit nhiéu doanh nghiép nha dau tu
trong va ngoai nudc theo d6 13 phu tai ngdy mot ting, nhu cau str dung dién cua khach
hang ngay mdt ting nganh dién phai dap Gmg kip thoi nang cao dd tin cdy cung cap dién
lién tuc cho cac khach hang trong khu vuc khu Cong nghé cao. Thiét hai do mét dién
khong nhung anh hudng nghiém trong dén khach hang ma con anh hudng nghiém trong
dén doanh thu, do tin cay cua Cong ty Pién luc do vay viéc trang bi DAS cho khu vuc
khu Cong nghé cao 1a v6 clng can thiét.

Pé tai “Tim hiéu va mé rong hé thong tu dong hoa ludi dién phan phdi dé xuat ung
dung luéi dién trung ap khu Cong Nghé Cao thudc Thanh Phd Pa Ning” da dé cap cac
van dé ty dong héa ludi dién phan phdi cho ludi dién khu Cong nghé cao, tinh toan phdi
hop thiét bj bao vé tu dong trong hé théng nham muc dich nang cao do tin ciy cung cip
dién va giam dén mirc thap nhit khu vuc mat dién.

Noi dung d6 an da giap sinh vién:

- Hiéu 13 vé thuc trang hé thong tu dong hoa ludi dién phan phdi ludi dién trung ap
Thanh phé Da Nang.

- Tim hiéu phdi hop cac thiét bi dong cat trén ludi dién khu vyc, nham phan doan
va tu dong cach ly diém su ¢, khoi phuc cung cép dién.

- Panh gia ludi dién hién hiru khu Cong nghé cao va giai phap mo rong hé thong tu
dong hoa ludi dién (DAS) tai khu vuc khu Cong nghé cao.

- Panh gia do tin ciy cung cép dién cua ludi dién khu Coéng nghé cao sau khi mé
rong hé théng (DAS).

Qua cac kién thirc tich Iiy trong thoi gian 1am d6 an t6t nghiép, Sinh vién duoc
cling c6 lai kién thirc tich Iily trong nha truong va rat c6 ich dé sau nay sinh vién ra cong

tac.
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[3] Daotao-truyen-thong-DAS.pptx (sharepoint.com)
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