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PHIEU DUYET PO AN TOT NGHIEP

I. Phéan danh cho sinh vién

1.Hovatén: Ao VanHa 2. Ma sinh vién: 105200193 3. Lop: 20DCLC2
Nguyén Quéc Huy Ma sinh vién: 105200267 Lop: 20DCLC4
Nguyén Nha Tho Ma sinh vién: 105200215 Lop: 20DCLC2

4. Tén dé tai: Lya chon bao vé khoang cach F21 két hop truyén cat F85 tai dudng

day171/Hoa Khéanh 2 - 172/Céu Hai cua Pién luc ba Ning.

5. S dién thoai: Ao Vin Ha: 0398390689 6. E-mail: aovanha709@gmail.com
Nguyén Quéc Huy: 0378421627 E-mail: kieuhuy0303@gmail.com
Nguyén Nha Tho: 0981809323 E-mail: tho0981809323(@gmail.com

7. Ho va tén ngudi hudng dan: TS. Pham Vin Kién, Th.S Lé Tran Hoang Viét

II. Phan danh cho Hoi Pong

STT Néi dung danh gia Két ludn
1. Trinh bay bao cdo theo diing mau qui dijnh cua khoa
2. Khdng c6 su sao chép ndi dung bdo cao va chuong trinh da co
3. Két qua thuc hién chuong trinh dung theo béo céo
4. C6 su dong gop, phat trién cua tac gia trong do an
Y KIEN KRAC. ...

Két lun: [ Pat yéu cau 1 Phai sura chira lai (1 Khong dat yéu cau
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TOM TAT

I. Thong tin chung

Tén dé tai: “Luya chon bao vé khoang cach F21 két hop truyén cat F85 tai duong day
171/Hoa Khanh 2 - 172/Cau Hai cua Dién luc Pa Nang”
Sinh vién thyuc hién:

- Ao Van Ha Sé thé SV: 105200193 Lop: 20DCLC2
- Nguyén Quéc Huy S6 the SV: 105200267 Lop: 20DCLC4
- Nguyén Nha Tho So thé SV: 105200215 Lép: 20DCLC2

II. Tém tit db 4n

Pé tai tap trung vao viéc nghién ciru, phan tich va dé xuat phuong 4n bao vé role phu
hop cho mot trong nhimg dudng day trung ap quan trong trén dia ban thanh phd Pa
Néng. Trong bbi canh hé thdng dién ngay cang phat trién véi yéu cau cao vé do tin cay,
an toan va kha nang phuc hoi sau sy ¢d, viéc lya chon va ciu hinh hé théng bao vé phu
hop c6 y nghia dic biét quan trong dbi véi cong tac van hanh ludi dién.

Noi dung chinh cta d6 4n bao gom: khao sat hién trang van hanh ciia duong day
171/Hoa Khanh 2 — 172/Cau Hai, thu thap cac thong sd k¥ thuat lién quan nhu chiéu
dai duong day, tiét dién, dién trd, dién khang, dong ngén mach cuc dai va cuc tiéu, cling
nhu so dd két ludi khu vye. T d6, tién hanh phan tich yéu cau ddi v6i hé thong bao vé
trong diéu kién van hanh thuc té nhu: su thay ddi cau hinh ludi, ché do hoa ludi — co
1ap, cac ngudn phat tan va dic biét 1a dac diém két ndi gitta cac TBA Hoa Khanh 2 va
Cau Hai.

Trén co s d6, d6 an lya chon phuong an bao vé khoang cach (Distance Protection —
F21), vn 1a mot trong nhirng hinh thirc bao vé chinh hiéu qua cho cac dudng day trung
ap va cao ap hién nay. Bao vé khoang cach dugc cau hinh theo ba viing bao vé (Zone
1, Zone 2, Zone 3) dé c6 thé nhan dién va cét sy ¢d mot cach nhanh choéng, chinh xac,
tiy theo vi tri su ¢b xay ra trén dudng diy. Bén canh d6, d6 an két hop chirc ning truyén
cit F85 (Pilot Scheme - Permissive/Blocking Transfer Trip) dé ning cao hiéu qua tac
dong cua bao vé khoang cach, dic biét trong cac trudng hop can phdi hop cit nhanh &
ca hai dau duong day nham rit ngin thoi gian xtr 1y su ¢b va gidi han pham vi mét dién.

Két qua nghién ctru cho thay viéc tich hop bao vé khoang cach F21 vdi truyén cit F85
s& dap ung tot cac tiéu chuan k¥ thuat hién hanh cua nganh dién, dam bao céc yéu cau
vé do nhay, d6 tin cdy, thoi gian tic dong nhanh, va kha nang phdi hop linh hoat gitta
céc thiét bi bao vé tai hai dau dudng day. Pong thoi, phuong an dé xuat con goép phan
nang cao hi¢u qua van hanh, han ché ti da thiét hai do su c¢d gay ra va dam bdo cung
cép dién an toan, lién tuc cho khu vuec.
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- Nguyén Quéc Huy Sb thé SV: 105200267 L6p: 20DCLC4
- Nguyén Nhi Tho Sb thé SV: 105200215 Lop: 20DCLC2

2. Tén dé tai 6 an: “Luwra chon bao vé khoang cach két hop F21 truyén cit
F85 tai duwomg day 171/Hoa Khanh 2 - 172/Cau Hai cta Pién luc Da
Ning”

3. Dé tai thude dién: [0 C6 ky két thoa thuan s hiru tri tué dbi véi két qua thuc
hién.
4. Cac s6 lidu va dir liéu ban dau:
a. Sodohé théng dién cua PC Dba Nﬁng
b. Thong sd cﬁg cac pl}én tir trong hé thong
5. Noi dung cdc phan thuyét minh va tinh todan
Chuong 1: Ludi dién 110kV hién trang khu vuc Pa Nang va cac yéu cau cua Tap
doan dién luc Viét Nam
Chuong 2: Cac yéu cau chung cua hé thong bao vé role ludi dién phan phdi va cac
phuong phép tinh toan
Chuong 3: Tinh toan cu thé cho béo vé ro le tai duong day 171/Hoa Khanh 2 dén
172/Céu Hai
Chuong 4: Két ludn va kién nghi o
6. Cdc ban ve, do thi (ghi rvo cac loai va kich thudc ban vé): Trinh chiéu bang
slide
7. Ho tén nguwoi hwéng dan: TS. Pham Vin Kién

8. Ngay giao nhiém vu do dn: 01/04/2025

9. Ngdy hoan thanh dé dn: 28/06/2025
Pa Nang, ngay ... thdng ... nam 2025
Truwéng b mon HE Thong Dién Gidng vién hudéng dan
(Ky, ho va tén) (Ky, ho va tén)

TS. L& Hong LAm TS. Pham Vin Kién



LOI CAM ON

Db an tot nghiép 1a mot ddu mbc quan trong, danh diu su chuyén giao tir giai doan
hoc tap trong nha trudng sang moi truong 1am viée thuc tién cia sinh vién. Day khong
chi 1a co hoi dé chiing em hé théng va van dung nhirng kién thic di dugc trang bi trong
sudt ‘qua trinh hoc tap, ma con la dip dé rén luyén ky nang lam viéc doc 1ap, ky nang giai
quyét van dé va dic biét 1a kha ning tu duy thyuc té — diéu rat can thiét doi véi mot k¥
su k¥ thuat dién trong tuong lai.

Trong sudt thoi gian hoc tap tai Truong Dai hoc Bach khoa — Dai hoc Pa Ning, dic
biét dudi sy giang day va huong dan tan tAm cila céc thay c6 Khoa Dién, chung em da
tung budc dugc tlep can voi nén tang kién thirc viing chic ciia nganh ky thuat dién, tir
1y thuyét co ban dén ing dung chuyén sau. Chinh nho su dinh hudng dung dan va moi
truong dao tao chat luong, chung em dé hinh thanh dugc tu duy k¥ thudt, hiéu 6 vai tro
ctia hé thong dién trong nén kinh té — xa hoi, cling nhu x4c dinh dugc dinh hudng nghé
nghiép phu hop sau khi ra truong.

V6imong mudn van dung cac kién thirc chuyén nganh vao thyc té san xuat — van hanh
hé thong dién, dong thoi tim hiéu sau hon vé linh vuc bao vé role — mét linh vyc c6 vai
tro cbt 13i trong an toan van hanh ludi di€n, ching em da lya chon dé tai: “Lya chon bao
vé khoang cach két hop F21 truyén cit F85 tai duong day 171/Hoa Khanh 2 - 172/Cau Hai cta
Dién lyc Pa Nang”. Trong qua trinh thuc hién dd 4n, ching em nhan dugc sy hd tro nhiét
tinh tr cac théy co trong Khoa Di¢n, dac biét 1a théy TS. Pham Van Kién va anh Th.S
Lé Tran Hoang Viét, nhimg ngudi di tryc tiép hudng dan, gop y va tao diéu kién thuan
loi dé ching em hoan thién ndi dung dé tai.

Bén canh d6, sy phdi hop va hd tro tir Cong ty TNHH MTV Dién luc Pa Néing khong
chi giup chung em tiép can véi cac s6 liéu thuc té, ma con mé rong goc nhin cia chung
em vé mdi trudong 1am viéc chuyén nghiép trong nganh dién luc, tir @6 nang cao hiéu
biét vé céc tidu chuan ky thuat, quy trinh tinh toan va cac giai phap bao vé phu hop véi
hé théng dién hi¢n nay.

Tuy d3 c¢b gang hét stic trong qua trinh thyc hién, nhung do gidi han vé thoi gian va
kinh nghiém thyc t& con han ché, do 4n kho tranh khéi nhiing thiéu sot nhat dinh. Ching
em rat mong nhan duogc nhitng ¥ kién déng gop, nhan xét chan thanh tir quy thay co dé
hoan thién ndi dung, déng thoi rit ra nhirng bai hoc b ich cho chéng duong sap toi.

Chung em xin bay to long biét on sau sic dén toan thé quy thiy c6 Trudng Pai hoc
Bach khoa — Pai hoc Pa Nang, dic biét 1a Khoa Dién, da luén tan tam giang day, truyen
dat kién thie va kinh nghiém quy bau trong subt qua trinh hoc tap. Kinh chic quy thay
¢ dodi dao strc khoe, ludn giit vimg tim huyét va thanh cong trong sy nghiép trong
nguoi.



LOI CAM DOAN

Em xin cam doan trong qua trinh 1am do 4n tt nghiép s& thuc hién nghiém tuc cac

quy dinh vé liém chinh hoc thuét:

Khong gian 1an, bia dat, dao van, giup nguoi hoc khac vi pham.
Trung thyc trong viéc trinh bay, thé hién cac hoat dong hoc thuat va két qua

tor hoat dong hoc thuat ctia ban than.

Khong gia mao hd so hoc thqat. ? ’
Khong dung cac bién phap bat hgp phap hodc trai quy dinh dé tao nén uu thé

cho ban than.

Chu dong tim hiéu va tranh cac hanh vi vi pham liém chinh hoc thuat,
chu dong tim hiéu va nghiém tac thuc hién cac quy dinh vé luat so hitu tri
tué.

St dung san pham hoc thuat cua ngudi khic phai ¢ trich ddn ngudn gdc

0 rang.

Chung em xin cam doan s0 liéu va két qua nghién ctru trong d6 &4n nay la trung thyc

va chua hé dugce st dung dé€ bao vé mot hoc vi nao. Moi sy giip d& cho viéc thuc hién

luan van nay da dugc cam on va cac thong tin trich dan trong luan van da duogc chi ro

nguon goc 1o rang va dugc phép cong bo.

Sinh vién cam doan

Ao Vin Ha - Nguyén Qubc Huy — Nguyén Nhi Tho
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Lua chon bao vé khoang cach két I}Qp F21 truyén cat F85 N
tai duong day 171/Hoa Khanh 2 — 172/Cau Hai cia Dién lyc Ba Nang

MO PAU

bién nang la mot trong nhimng yéu té quan trong hang dau trong qué trinh cong nghlep
hoa, hién dai hoa dat nudc. Trong bbi canh nén kinh té Viét Nam ngay cang phat trién
va hoi nhap sau rong voi thé gi61, nhu cau st dung dién khong chi tang nhanh vé mat
san lwong ma con doi hoi chét lugng cung cdp dién phai ngay cang cao, 6n dinh va lién
tuc. Dé dap tng cac yéu cau do, hé thong dién quéc gia can duge van hanh mét cach an
toan, tin cdy, va hiéu qua — trong d6, hé thdng bao vé role dong vai tro dic biét quan
trong.

Bao vé role 1a “tai mat” cua ludi dién, 1a tuyén phong thu dau tién gitp phat hién va
co 1ap nhanh cac phan tir gap su cd, han ché t6i da anh huéng lan truyén trong hé théng.
Trong do, bao v¢ khoang cach (Distance Protection — F21) 1a mdt trong nhiing hinh thirc
bao vé chinh, dugc sir dung rong rai cho cac duong day truyén tai trung ap va cao ap
nho kha nang tdc dong nhanh, chinh xac va dd tin cdy cao. Bén canh do, chiic nang
truyén cit (Pilot Tripping — F85) gitip phdi hop hanh dong giita hai dau duong day, rit
ngan thoi gian ¢ 14p su ¢b, han ché tinh trang cat nham, cat rong ving va ting cuong
do 6n dinh cho ludi dién.

Puong diy 171/Hoa Khanh 2 — 172/Cau Hai 1a mét trong nhiing tuyén dudng day quan
trong thudc ludi dién trung ap 22kV ctia Dién lyc Pa Nang, c6 nhiém vu truyén tai dién
nang tir tram bién ap Hoa Khanh 2 dén khu vuc Cau Hai va cac phu tai lan can. Tuyén
duong day nay khong chi gop phan dam bao cap dién cho khu vuc san xut, dich vu va
dan cu ma con la mot phﬁn trong cAu trac lién két lugi dién khu vue mién Trung. Vi vay,
viéc nghién ctru va lra chon phuong an bao vé phu hop cho tuyén duong day nay cé y
nghia thyc tién to 16n trong viéc dam bao cung cap dién an toan, 6n dinh, ciing nhu ting
cuong hi¢u qua van hanh cua ludi dién.

Xuét phat tir thuc té do, dd an tot nghiép voi dé tai: “Lya chon bao vé khoang cach két
hop F21 truyén cat F85 tai duong diy 171/Hoa Khanh 2 — 172/Cau Hai ctia Dién luc Pa
Néng” duoc thuc hién nham muc dich nghién ctu chuyén sau vé nguyén Iy 1am viéc,
cach tinh toan va cdu hinh ctia bao vé khoang cach, dong thoi dé xuat giai phap két hop
v6i chire ning truyén cat dé hoan thién phuong an bao vé toi wu. Noi dung chinh cua db
an bao gom: khao sat dic diém k¥ thuat cua tuyén dudng day, phén tich yéu cau bao vé,
lya chon role phu hgp, xac dinh ving bao v¢ theo ti€u chuan va ciu hinh logic truyén
cit theo mo hinh thuc té.

Do an khong chi gitip ngudi thuc hién cung cb viing chic cac kién thic 1y thuyét da
hoc nhu: hé théng dién, bao vé role, thiét bi dién, phan tich ngén mach,... ma con tao co
hoi van dung cac phﬁn mém mo phong, xu 1y sb lidu thuc té, cling nhu tiép can vo1 cac
tiéu chuan thiét ké va cau hinh hé thong bao vé dang duogc ap dung trong nganh dién luc
hién nay.

Sinh vién thuc hién: Ao Van Ha Huéng dan: TS Pham Van Kién 1
Nguyen Quéc Huy Th.S Lé Tran Hoang Viét
Nguyén Nhi Tho



Lua chon bao vé khoang cach két nop F21 truyén cat F85 N
tai duong day 171/Hoa Khanh 2 — 172/Cau Hai cia Dién lyc Ba Nang

CHUONG 1: LUOGI BIEN 110KV HIEN TRANG CUA KHU VUC PA
NANG VA CAC YEU CAU CUA TAP POAN PIEN LUC VIET NAM

1.1 Tong quan vé té chirc ciia Cong ty TNHH MTYV Dién luc Pa Ning
1.1.1 Gidi thi¢u vé Cong ty TNHH MTV Dién lyc Pa Ning

- Tén don vi: CONG TY TNHH MTV DPIEN LUC DA NANG
- Pia chi: 35 duong Phan Dinh Phung, phudng Hai Chau I, thanh phd Pa Ning.

‘Cong ty TNHH MTV Dién lyc Da Ning 1a mot trong nhimg don vi thanh vién cua
Téng Cong ty Dién lyc mién Trung (thudc Tap doan Dién luc Viét Nam). Sau thing loi
cua cudc Tong tién cong va ndi diy mua Xudn nim 1975, mién Nam hoan toan giai
phong, dat nude théng nhat. Nha may dién Pa Ning duoc tinh Quang Pa tiép quan va
sau d6 ban giao lai cho Bo Pién & Than. Dé dap tng yéu cau phat trién, ngay 28/12/1976
B6 trudong Bo Pién & Than ra quyét dinh thanh 1ap S¢ Quan 1y & phan phdi dién Quang
Nam - ba Naclng, truc thuoc Cong ty Bién luc mién Trung, trén co s& Nha may dién ba
Néng va Nha may dién Tam Ky. Tir d6 dén nay, Cong ty di trai qua nhiéu lan doi tén;
thay doi to chirc va co ché hoat dong. Nam 1976, 13 S& Quéan 1y & Phan phdi dién Quang
Nam - Pa Ning. Bén nam 1981, ddi thanh So Dién lyc Quang Nam - Pa Ning. Sau khi
Tong Cong ty Dién lyc Viét Nam ra doi; S Dién lyc Quang Nam - Ba Nﬁng duge doi
thanh Dién lyc Quang Nam - Pa Ning (1996). Mot nim sau, tinh Quang Nam - Pa Ning
duoc chia tach thanh tinh Quang Nam va thanh phd Pa Néng tryc thudc trung wong,
bién lyc Quang Nam - Da Naclng duoc Tong Cong ty bién luc Viét Nam td chirc lai thanh
Pién luc Quang Nam va Pién lyc Pa Nang.

Muoi ndm sau, nam 2006 DPién lyc ba Nﬁng dugc Thi Tudng chinh phu quyét dinh
chuyén thanh Cong ty TNHH MTV, do Hoi dong quan tri Tong Cong ty Dién luc Viét
Nam lam dai dién chu s hitu phan Von nha nude. Sau khi Tong Cong ty Dién luc mién
Trung ra doi, dai dién cha sé hitu vén nha nuée tai Cong ty TNHH MTV Dién luc Da
Néng duoc chuyén giao vé Tong Cong ty.

Trai qua 48 nam thanh lap va phat trién, tir khi thanh lap va phét trién Cong ty TNHH
MTV bién luc Pa Ning ludn kién dinh v6i muyc tiéu: phan dau bén bi dé timg bude xac
1ap va giit viing vai trd ciia Cong nghiép Dién luc trong qua trinh xay dung va phat trién
kinh té - x4 hoi, an ninh qudc phong va doi sdng nhan dan Quang Nam - Da Nang trudce
day va thanh phd Pa Ning hién nay.

1.1.2 Mé hinh, co ciu té chire ciia cong ty

- Cong ty TNHH MTV Dién lyc Da Ning 1a doanh nghiép do Tong Cong ty bién luc
Mién Trung nim gitr 100% vbn diéu 16. Cong ty hoat dong theo Diéu 1é cua Cong ty,
theo phan cip cua Tong Cong ty va theo Luit Doanh nghiép.

- Co céu to chc:

+ Chu tich kiém Giam dbc Cong ty.

+ Kiém soat vién Cong ty.

+ 03 Pho Giam d6c Cong ty (PGP K¥ thuat; PGP Kinh doanh va PGP Pau tu xay
dung).

+ K& toan truong Cong ty.

+ Cac phong/Ban chirc nang: 14 don vi.

Sinh vién thuc hién: Ao Van Ha Huéng dan: TS Pham Van Kién 2
Nguyen Quéc Huy Th.S Lé Tran Hoang Viét
Nguyén Nhi Tho



Lua chon bao vé khoang cach két hop F21 truyén cat F85 N
tai duong day 171/Hoa Khanh 2 — 172/Cau Hai cia Dién lyc Ba Nang
+ Cac don vi truc thudc gém: 06 Pién luc, 02 Poi san xuét, 02 Xi nghi¢p va 01 Trung
tam Thi nghiém dién.

CHU TICH KIEM GIAM BOC

Lé Héng Cuang

KIEM SOAT VIEN

PHO GIAM BOC PHO GIAM BOC PHO GIAM POC KE TOAN TRUONG

PHONG KE HOACH PHONG 10 CHUC PHONG
VAN PHONG VA VAT TU VA NHAM SU' KY THUAT
PHONG TAI CHINH PHONG QUAN LY PHONG QUAN LY
KE TOAN DAU THAU PHONG AN TOAN DAU TU

PHONG THANH TRA PHONG VIEN THONG
PHONG KINH DOANH BAO VE - PHAP CHE PHONG DIEU DO VA CONG

NGHE THONG TIN

DOI SUA CHUA TRUNG TAM X! NGHIEP
NONG LUOI BIEN THI NGHIEM DIEN LUON DIEN CAO ThE BAN QUAN LY DLF AN

TO TU VAN THIET KE

DIEN I.XC DIEN LU'C DIEN LYC DIEN LYC

HAI CHAU LIEN CHIEU SON TRA CAM LE

BIEN LYC DIEN LIFC Xi NGHIEP DOI THI NGHIEM
THANH KHE HOA VANG DIEN CO DO LUONG

Hinh 1.1 So d6 bé may té chire Cong ty TNHH MTV Dién Luc Pa Nang

- Cong ty ¢o 6 dién luc bao gom:

° bién luc Hai Chau

) Dién luc Lién Chiéu

. bién luc Son Tra

° Pién lyc Cam Lé

° bién luc Thanh Khé

° bi¢n lyc Hoa Vang

- 03 Poi bao gom:

o Poi sira chira nong ludi dién (hotline): thuc hién sira chita, bao dudng, thay thé,
d4u ndi céc thiét bi trén ludi dién dang mang di¢n, ...

o Poi thi nghiém do ludng: Tham muu trong cac linh vuc lién quan dén cong tac

do luong, thi nghi¢m, ...

Sinh vién thuc hi¢n: Ao Van Ha ) Huéng dan: TS Pham Van Kién 3
Nguyén Quoc Huy Th.S Lé Tran Hoang Viét
Nguyén Nha Tho



Lua chon bao vé khoang cach két I}Qp F21 truyén cat F85 N
tai duong day 171/Hoa Khanh 2 — 172/Cau Hai cia Dién lyc Ba Nang

- 02 Xi nghiép:

o Xi nghiép Ludi dién cao thé Pa Ning: Thuc hién cong tac quan 1y, van hanh
duong day va TBA 110kV thudc quan 1y, ...

o Xi nghiép dién co: thuc hién cong tac thi cong xay lap cac cong trinh dién, cong
tac gia cong co khi:

- 01 Trung tam:

° Trung tdm Thi nghi¢ém dién Da N?lng: thuc hién thi nghiém, hi€u chinh thiét bi
dién; Kiém dinh an toan k¥ thuat cho cac thiét bi, dung cu dién; Kiém dinh, hiéu chuén,
thir nghiém, lip dat, kiém tra: cac loai thiét bi dién, phwong tién do luong dién, dung cu
do luong dién, trang thiét bi dién, bao vé, diéu khién

- Céc phong ban gom co:

o Vian phong: Tham muu trong cong tac van thu, luu trir, hanh chinh, quan tri, thong
tin tuyén truyén, ...

o Phong ké hoach & vat tu: Tham muu trong cong tac quan 1y, chi dao, trién khai
ké hoach SXKD, BTXD; diéu hanh cong tac quan 1y vat tu, ...

° Phong td chitc & nhéan sy: Tham muu cic mit hoat dong thudce linh vyc td chirc
san xuat, quan ly lao dong, ché do chinh sach, dao tao, ...

o Phong K¥ thuat: Tham muu trong cong tac quan 1y k¥ thuat, quan 1y van hanh,
cong tac sang kién, nghién ctru va tng dung tién bd khoa hoc k¥ thuat, ...

o Phong tai chinh ké toan: Tham muu trong cong tac quan 1y thong nhat cac mit
hoat dong Tai chinh - Ké toan, ...

o Phong Quan 1y dau thau: Tham muu vé cong tac t chirc lya chon nha thau xay
lép, mua sim vat tu thiét bi, ...

o Phong An toan: Tham muu trong cong tac quan ly k¥ thuat an toan, bao ho lao
dong, phong chong chay nd, phong chong lut bdo, bao vé hanh lang an toan ludi dién...
o Phong Quan 1y dau tu: Tham muu trong cong tic tham dinh, phé duyét du an

DTXD, ké hoach lya chon nha thau, ...

o Phong kinh doanh: Tham muu trong cong tac kinh doanh, dich vu khach hang va
cong tac kiém tra giam sat mua ban dién, .

o Phong Thanh tra - Bao v€ - Phap che Tham muu trong cong tac thanh tra, kiém
tra, phap ché, cong tac quan su - quoc phong, ...

o Phong Piéu do: Chi huy, van hanh va xur 1y hé thdng dién nham cung cip dién an
toan, lién tuc, dam bao chat luong dién nang, ...

o Phong Vién thong va Cong nghé thong tin: tham muu cong tic nghién ciru, Umg
dung cong nghé thong tin, vién thong dung riéng vao san xuit kinh doanh; thyc hién
quan 1y, khai thac, van hanh hé théng cong nghé thong tin, vién thong dung riéng.

o Ban quan 1y du an: Thuc hién cong tac quan 1y, diéu hanh cac du an DTXD theo
quy dinh, ...

o T6 Tu van thiét ké: Tham gia cong tac tu van thiét ké cac cong trinh DTXD, sira

chtra I6n, ...

Sinh vién thuc hién: Ao Van Ha Huéng dan: TS Pham Van Kién 4
Nguyen Quéc Huy Th.S Lé Tran Hoang Viét

Nguyén Nhi Tho



Luya chon bao vé khoang cach két hop F21 truyén cat F85
tai duong day 171/Hoa Khanh 2 — 172/Cau Hai ctia Dién lyc Pa Nang
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Hinh 1.2 Hinh anh tru so lam viéc cua cong ty
1.1.3. Khoi lwong qudn Iy vin hanh

Thanh phé Da Néng nhan dién tir Tram bién ap 500kV Pa Néng qua 16 Tram bién
ap 110kV. Trong d6 c6 13 tram bién 4p do DNPC quan 1y van hanh (Hoa Khanh 2, Lién
Chiéu, Xuan Ha, Lién Tri, Cau D6, An Pon, Hoa Lién, Hoa Xuan, Ngii Hanh Son
110kV, Hoa Phong, Cang Tién Sa, Chi Lang, Thuan Phudc), 01 tram bién ap do
HAMADECO quan 1y van hanh (Him Hai Vén) va 02 tram bién ap do PTC2 quan ly
van hanh (Hoa Khanh 220kV, Ngii Hanh Son 220kV) véi tong cong suat dat 1a 1.560
MVA, 126 xut tuyén trung ap, trong d6 c6 122 xuit tuyén dang van hanh, 04 xuit tuyén
dang cit, 58 ngan MCXT dy phong chua dau nbi phan bé trai déu trén dia ban.

Céc tram bién ap Hoa Khanh 220kV (T2.HKH), Hoa Khanh 2 (HKH2) va Lién
Chiéu (LCH), Hoa Lién (HLI): cép dién khu vuc quén Lién Chiéu, huyén Hoa Vang, cac
khu cong nghi¢p Hoa Khanh, Hoa Khanh mé rdng, Lién Chiéu, khu cong nghé cao, cac
khu du lich Ba Na, Xuan Thiéu,...

Céc tram bién 4p Xuan Ha (XHA) va Lién Tri (LTR), Chi Lang (CLA): cp dién
khu vyc trung tdm thanh phé nhu quan Hai Chau, Thanh Khé, cadc bénh vién 16n nhu
Bénh vién Pa Nang, bénh vién C, C17, Hoan M¥,...cac Trung tdm hanh chinh, su
nghiép, sé ban nganh ctia Thanh phd.

Tram bién ap Cau Do (CPO), Hoa Phong (HPH): cap dién khu vuc huyén Hoa
Vang, quan Cam L&, khu cong nghiép Hoa Cam, cac nha may nuéc Cau Do, San bay,
bom phong man An Trach...

Céc tram bién ap: Ngii Hanh Son 220kV (T2.NHS), An Pdn (ADO), Ngii Hanh
Son 110kV (NHS), Cang Tién Sa (CTS), Thuan Phudc (TPH): cip dién khu vuc quan
Ngii Hanh Son, Son Tra, céc khu du lich doc duong Hoang Sa - Truong Sa, ban ddo Son
Tra, cang Tién Sa, cac khu cong nghiép An Pon va dich vu thay san Tho Quang, KPT
Da Phudc.

Sinh vién thuc hién: Ao Van Ha Huéng dan: TS Pham Van Kién 5
Nguyen Quéc Huy Th.S Lé Tran Hoang Viét
Nguyén Nhi Tho



Lua chon bao vé khoang cach két I}Qp F21 truyén cat F85 N
tai duong day 171/Hoa Khanh 2 — 172/Cau Hai cia Dién lyc Ba Nang

Téc d6 ting truong phu tai khoang 12%/ nam.
Gi4 ban dién binh quan hién nay xap xi: 2190 dong/kWh.
Téng cong sudt tai cuc dai Pmax niam 2024: 668,5 MW, san luong ngay cuc dai
Amax 13,75 triéu kWh. Phu tai dinh hé thong dién ra vao luc 21g00 dén 21g30 ngay
binh thuong.

1.2 Céc yéu ciu vé bao vé role trén duong day

Hé théng dién (HTD) la mét mang luai két ndi gom 3 khau (phat dién, truyén tai
va tiéu thu) véi cac thiét bi dién nhu may phat dién (MFD), may bién 4p (MBA), thanh
cai, duong day, cudn khang, tu bu, dong co... Twong tng mdi viing bao vé cho ddi tuong
s€ duoc tinh toan phuong thirc bdo v€ riéng nhu bdo v¢ role cho MFD, MBA, khang
dién, tu dién, thanh céi, dong co, dudng ddy (truyén tai, phan phdi).

Role bao vé (RLBYV) 1a thiét bi ty dong dong vai trd theo ddi lién tuc tinh trang 1am
viéc cta cac doi tuong dugc bdo vé nhu duong day, may bién ap, may phat dién, dong
co dién... Khi xuét hién su ¢, RLBV thuong phat hién va gui tin hiéu di co lap cac phﬁn
tir hu hong thong qua cac may cat dién (MC), ddng thoi bao tin hiéu cho nhan vién truc
ca van hanh. Role lam vi¢c dung khi dua tin hi¢u cat ding phén ttr bi su ¢d va vung sy
¢ duoc cach ly trong thoi gian ngan cho phuc hoi hé thong. Role lam viéc khong dung
khi dua tin hiéu cit phan tir khong c6 sy ¢6, hodc khong cat MC khi ¢ su c¢d xay ra.
Nguyén nhan c6 thé 1a chinh dinh role sai, sai sot trong viéc phdi hop so d6 bao vé, phan
tir trong hé théng nhu bién dong (CT), bién dién 4ap (VT) va mach nhj thu.

1.2.1 Cdc yéu cau vé ciu hinh hé thong béo vé ro-le

Duong day cao 4p 110 kV trén khdng co céac role bdo vé sau day:

T e TR vICll
-_— __g.%

 — :::5

F3 RLBYV kKhoang cach

r\ﬁ'l == T T @S -
l RLBV qua dong
Hinh 1.3 Cdu hinh hé théng RLBV ciia dwong day truyén tdi trén khéng 110 kV

Bé4o vé chinh: Dung RLBV khoang céch, tich hgp cac chirc nang bao vé 21/21N,
SOFT, 67/67N, 50/51, 50N/51N, 74, F85, FR, FL.

Bao vé du phong: Dung RLBV qua dong, tich hop cac churc nang bao vé 67/67N,
50/51, 50N/51N, 74, FR, FL.

Sinh vién thuc hién: Ao Van Ha Huéng dan: TS Pham Van Kién 6
Nguyen Quéc Huy Th.S Lé Tran Hoang Viét
Nguyén Nhi Tho



Lua chon bao vé khoang cach két I}Qp F21 truyén cat F85 N
tai duong day 171/Hoa Khanh 2 — 172/Cau Hai cia Dién lyc Ba Nang

Chtrc nang F79/25, 50BF, 27/59 c6 thé cho phép tich hop & mot trong hai bd bao vé
néu trén hodc st dung thiét bi bao vé riéng biét. F79 phai c6 kha ning thyc hién dong
1ap lai 3 pha nhiéu lan Béo vé€ chinh va bao v¢ du phong phai lay tin hiéu dong dién tir
hai cudn dong (thur cap bién dong dién) khac nhau va c6 mach cét doc 1ap véi nhau. Tin
hi¢u dién ap dugc lay tr bién dién ap dudng day. Viée cd 1ap mot trong hai thiét bi khong
duoc anh hudng dén bat ky chirc ning nio cia thiét bi RLBV con lai.

Phuong thuc truyén tin hiéu: Chtrc nang 85 (POTT, PUTT...) cta bao vé chinh dung
phuong thure truyen tin hiéu qua kénh tuong tu hodc ky thuat so6, sur dung thiét bi tai ba
hoic cap quang ndi truc tiép hodc di vong hoic kénh thué riéng cua nha cung cip dich
vu cong cong. Cac chire nang bao v¢, tin hiu lién dong khac ¢ hai dau duong day nhu:
50BF, DTT... phai dugc truyén it nhat trén mét trong hai kénh truyén tin hiéu cta bao
v¢€ chinh va bao v¢ du phong.

Céu hinh hé thong RLBV cho ngan 16 duong dy trén khong 110 kV c6 do dai nho
hon 10 km hodc duong déy cap hoac hon hop duong day trén khong va cap 110 kV hoac
duong day 110 kV dau n61 to6 MFD hoac tram phan phoi cia NMD

M&i dau duong day duoc trang bi hai thiét b role bao vé (mach bao vé) v6i ciu hinh
churc nang nhu sau:

Bao v¢ chinh: Dung RLBYV so I¢ch doc tich hop cac chirc nang bao vé F87L, 21/21N,
SOFT, 67/67N, 50/51, 50N/51N, 74, F85, FR, FL.

Bao vé du phong: Dung RLBV qua dong tich hgp cac chiic ndng bao vé 67/67N,
50/51, 50N/51N, F85, 74, FR, FL.

Chure nang F79/25, S0BF, 27/59 co thé duoc tich hop & mot trong hai bg bao vé néu
trén hodc su dung thiét bi bao vé riéng. F79 phai c6 kha nang thyc hién dong lap lai &
ché d6 3 pha nhiéu lan (trir duong ddy cap hodc hdn hop dudng day trén khong va cap
khong cho phép déng lap lai thi khong bat budc thiét ké chirc ning nay). Bao v¢ chinh
va bao vé dy phong phai 13y tin hi¢u dong dién tr hai cudn dong (thwr cap bién dong
dién) khac nhau va phai c6 mach cat doc 1ap voi nhau. Tin hiéu dién ap duoc lay tir bién
dién ap duong day. Viéc c¢o 1ap mot trong hai thiét bi khong duoc anh hudng dén bat ky
chtrc ndng nao cua thiét bi RLBV con lai.

Phuong thirc truyén tin hiéu: Chirc ning F87L cua bao vé chinh dung phuong thirc
truyén tin hi€u qua kénh k¥ thuat so, sir dung cap quang ndi truc tiép hoac di vong hodc
kénh thu€ riéng ctia nha cung cap dich vu cong cong.

D061 voi tuyén cap ngam dai can trang bi thém chirc ndng giam nhiét do cap.
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Hinh 1.4 Cdu hinh hé théng RLBV cho dwong day truyén tai 110 kV ¢é chiéu dai nhé
hon 10 km
1.2.2 Cdc yéu cau vé ky thudt déi véi role bio vé dwong ddy
Yéu ciu bio vé chong ngin mach
a) Tdc dpng nhanh
Su co can duogc loai trir cang nhanh cang t6t dé han ché dén muc t6i da thiét hai va
gilr su 6n dinh cho cac may phat lam viéc song song trong hé thopg dién. Thoi gian cit
su ¢6 bao gom thoi gian tac dong cua bao vé (tv) va thoi gian cat cua may cat (tMC).
Nhu vay yéu cau tac dong nhanh khéng chi phu thudc vao toc do tac dong clia bao vé
ma ca toc do ctia may cat. Thoi gian cta cac bao vé role hién dai khoang 0,02 dén 0,04

gidy.
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Hinh 1.5 So dé phdn bé cdc viing tac dong ciia BVRL

b) Tinh chon loc

Tinh chon loc (selectivity) 1a kha ning chi cit cac phan ti bi sy cb va giit nguyén
ven cung cap dién cho cic phan tir khic. Yéu cau tic dong chon loc c¢6 y nghia quan
trong ddi vai viéc bao toan cung cap dién cho cac ho dung dién. Vi du khi c6 ngan mach
xay ra tai diém N, hinh 1.2.3 dong ngén mach I, chay quaca 3 bdové¢ 1,2 va3;ca3
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may cit déu co thé tac dong, nhung tinh chon loc cia bao vé chi cho phép bao vé 1 tac
dong, do d6 cac ho tidu thu ¢ 16 ° s& khong bi mat dién.

Tuy nhién trong trudong hop may cit 1 tir chdi tac dong thi may cét 2 s& hoat dong
cit mach, nhu vy bao vé 2 lam nhiém vy dy phong cho bao vé 1. Trong nhiéu truong
hop yéu cau tac dong nhanh va yéu ¢ cau chon loc mau thudn nhau. Pé dam bao dugc tinh
chon loc cin phai ¢6 su tac dong tré cua bao v¢ role, vi dy nhu hinh 1.2.3 bao v¢ 2 phai
c6 do tré so voi bao v¢ 1. Trong thyuc té dé dung hoa mau thuan giita hai yéu ciu ngudi
ta ap dung co cAu tu dong dong lap lai. Pau tién bao vé role cit nhanh khong chon loc
phén tr ¢6 su co, sau do thiét bi dong 1dp lai s€ dong trd lai cac phén ttr vira bi cit ra,
néu 1a su ¢b thoang qua thi mang dién s¢€ tro lai ché d6 1am viéc binh thuong, con néu
su ¢b van ton tai thi bao vé role sé& tac dong co chon loc.

c) Do nhay

Do nhay (sensitivity) la kha nang cit su ¢b voi dong dién nho nhit trong vung bao
vé. P9 nhay 12 yéu cau can thiét cta bao vé role dé phan tng voi cac ché d6 lam viéc
khong binh thuong cia h¢ thong dién du 1a nho nhat. Dé xac dinh do nhay cua bao v¢
role trude hét can thiét 12p vung bao v€ cua no. Vi du ¢ hinh 1.2.3 bao v¢ 3 can phai cit
su ¢6 ¢ trong ving bao vé ctia minh 1a tram bién ap va cit su ¢b ¢ ving du phong, tic
la khi c6 ngﬁn mach trén duong day ma bao vé 2 tur chdi tac dong. Do nhay duoc danh
gia boi hé s nhay.

Dé bao vé role lam viéc tin cay do nhay phai co6 gia tri 16n hon 1, thuong thi
koh = 1,5-2 ddi v6i ving bao vé chinh va bang 1,2 - 1,3 ddi v6i ving bao vé du phong.
d) D¢ tin cdy

Do tin cay (reliability) 1a kha nang bao v¢ lam viéc chéc chin trong moi diéu kién,
d6i v6i bat ky mot sy ¢d ndo trong ving bao vé, dong thoi khong tac dong dbi véi cac
ché d6 ma n6 khong c6 nhiém vu bao Ve. Chang han, néu bao vé 1 tir chdi tac dong thi
bao v¢ 2 s¢ tac dong, luc do dan dén mat dién va gdy thiét hai cho phy tai 616 1'. Boi
vay neu bao v¢ kem tin cdy thi ban than n6 s€ la ngudn gay thiét hai. Pé nang cao do tin
cdy can lya chon so dd bao vé don gian, sir dung cac thiét bi c6 chat lugng cao, lap rap
so dd chinh xac, chic chan dong thoi phai thuong xuyén kiém tra tinh trang cta so do
va cac thiét bi.

e) Tinh Kkinh té

Céc bao vé role phai thoa man cac yéu cau k¥ thuat dong thoi phai duoc xdy dung
sao cho ré nhat dén mirc c6 thé. Pdi voi nhimng thiét bi cao ap va siéu cao ap chi phi cho
trang thiét bi lap dat BVRL chi chiém mot phén nho trong toan bg chi phi cua cong trinh,
do dai da sO céc thiét bi & mang dién cao ap déu rat dat, vi vay hé théng bao vé role chi
can phai quan tAm sao cho dam bao duoc cac yéu cau cao v¢ mat ky thuat. Trong khi do
O ludi dién trung ap va ha ap véi sb luong cac phan tir cAn duoc bao vé rat 1on, mic do
yéu cau bao vé khong cao do d6 can phai tinh dén tinh kinh té khi Iya chon so do va
trang thiét bi bao vé role sao cho vira dam bao k thuat vira cé chi phi thap nhat dén mirc
c6 thé.

Két luan

Nam yéu cdu trén ¢6 thé mu thuln 1an nhau, vi du béo vé ¢ tinh chon loc va do
nhay cao can st dung loai nguyén ly va thiét bi phurc tap, dit tién do d6 kho thoa man
dugc d¢ tin cdy. Con néu tang yéu cau vé ky thuat thi gia thanh s& tang. Do do6 can dung
hoa cac yéu cau & mirc do tot nhét trong viéc tinh toan, lwa chon so do va thiét bi bao vé
role.
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Péi voi ché dd 1am viéc bat binh thuwong
Pbi v6i cac ché do lam viéc bat binh thudng nhu ché d6 qua tai, dao dong dién ap
trong hé thdng thi yéu ciu tac dong nhanh khéng duoc dit ra vi thong thudng cac ché
d6 nay chi xay ra trong mot thoi gian ngin. Vi du khi khéi dong dong co cong suat 16n
c6 thé lam dao dong dién ap, trudong hop nay néu cat nhanh s& 1am phu tai bi gian doan
cung cap dién. Thong thudng role s tic dong v6i mot thoi gian tré nhat dinh. Con 3 yéu
cau khac van phai duoc dam béo.

1.3 Céc yéu ciu can thiét dé dap wng yéu ciu cia EVN

Yéu cau dbi voi hé théng ro le bao vé cia hé thong truyén tai dién duoc quy dinh tai
Diéu 26 Thong tu 05/2025/TT-BCT, cu thé nhu sau:

- bon vi truyén tai dién va Khach hang str dung luéi dién truyén tai co trach nhiém
thiét ké, lip dat, chinh dinh va thir nghiém hé thong ro le bao vé trong pham vi quan 1y
dam bao dap ng cac yéu cau veé tac dong nhanh, d¢ nhay, tinh chon loc va tin cdy khi
loai trir sy ¢6, dam bao van hanh hé thong dién an toan, tin cay. Mdi phan tir hé théng
dién (may phat, may bién 4p, dudng day, thanh cai, thiét bj bu...) phai c6 hé théng bao
v¢ riéng va doc lap voi hé théng bao vE cua cac phén tr hé thong dién khac. Hé théng
bao v¢ phai dugc cap nguon tr 02 nguon dién mot chleu ddc 1ap dam bao khi sy cd6 mot
trong hai nguon mot chiéu thi hé théng ro le bao vé van lam viéc binh thuong.

- Viéc ph01 hop trang bi, lap dat cac thiét bi ro le bao vé tai diém dau ndi phai duoc
thoa thuan gitra Cap diéu d6 co quyén diéu khién, Pon vi truyén tai dién va khach hang
sir dung ludi dién truyén tai. Pon vi truyén tai dién hodc khach hang sir dung ludi dién
truyén tai khong tu ¥ thay d6i thiét bi bao vé va cac gia tri cai dat cua thiét bi ro le bao
vé khi chua duge su dong ¥ y cua Cép diéu do co quyén diéu khién.

- Cap diéu d6 c6 quyén diéu khién c6 trach nhiém ban hanh phiéu chinh dinh ro le
thudc pham vi luoi dién truyén tai cua Pon vi truyén tai dién va thong qua céc tri )
chinh dinh lién quan dén luéi dién truyén tai d6i v6i cac thiét bi ro le bao vé ciia Khach
hang sir dung ludi dién truyén tai.

- Thoi gian toi da loai trir sy ¢6 trén cac phan tir trong hé thong dién ciia Khach
hang str dung 1u6i dién truyén tai bang cac bao vé chinh khong vuot qué cac gia tri quy
dinh tai Diéu 12 Thong tu 05/2025/TT-BCT.

- Truong hop thiét bi bao vé cua khach hang st dung ludi dién truyén tai dugc yéu
cau két ndi Vol thiét bi bao vé cia Don vi truyen tai dién thi cac thiét bi nay phai dap
img cac yéu cau ctia Pon vi truyén tai dién vé két ndi va dugc su chap thuan cua Cap
diéu d6 c6 quyén diéu khién.

- Trudong hop ludi dién cia khach hang sur dung luéi dién truyén tai bi su ¢, thiét
bi ro le bao vé trong ludi dién ctia khach hang st dung ludi dién truyén tai co thé duoc
phép giri 1énh di cit cac may cit trén ludi dién truyen tai nhung phai dugc sy chap thuén
ctia Pon vi truyén tai dién va Cap diéu d6 c6 quyén diéu khién d6i voi cac may cat nay
va phai duoc ghi trong thoa thuan dau nbi.

- Do tin cdy tac dong cua hé thdng ro le bao vé khong nhé hon 99 %.

- Ngoai cac yéu cau quy dinh trén, hé thong ro le bao vé cua Khach hang sir dung
lu6i dién truyén tai va Pon vi truyén tai dién phai dap Gmg thém cac yéu cau sau:

+ Nha may dién phai duogc trang bi hé thong hoa ddng bo chinh x4c;
+ Nha mdy dién phai duoc trang bj hé thng gidm sat ghi sy ¢b c6 chirc ning
dong bo thoi gian GPS (Global Positioning System);
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+ Nha may dién c6 tong cong suit dit tir 300 MW trd 1én, phai duoc trang bi thiét
bi ¢6 chitc ning do goc pha (PMU - Phasor Measurement Unit) va dong bo thoi gian
GPS (Global Positioning System).

- Nha may dién c6 tong cong suat dat duoi 300 MW, vige trang bi PMU phai theo
tinh toan va yéu cau cua Cép diéu d6 c6 quyén diéu khién;

+ DPon vi truyén tai dién va Khach hang st dung ludi dién truyén tai khong phai
Don vi phat dién c6 trach nhiém trang bi, 1ap dat thiét bi ghi sy cd, thiét bi do goc pha
theo tinh toan va yéu cau cua Cap diéu do c6 quyén diéu khién, dam bao két ndi tuwong
thich, tin cdy, 6n dinh v6i hé thong ghi sw ¢4 va do goc pha dat tai Don vi diéu do hé
thong dién quoc gia.

+ Cap dleu d6 c6 quyén diéu khién c6 trach nhiém cung cap thong so ky thuat
thiét bi ghi su cb, do gb6c pha dam bao két ndi tuong thich, van hanh tin cay, 6n dinh vai
hé théng tai cap diéu do c6 quyén diéu khién va tich hop thiét bi ghi su cb, thiét bi do
goc pha ciia Pon vi truyén tai dién va Khach hang sir dung ludi dién truyén tai v4i hé
théng dit tai Cap diéu do co quyén diéu khién;

+ Trong qué trinh van hanh, khi c6 nhu cau nang cip, thay thé thiét bi ghi su cb,
thiét bi do goc pha, Pon vi truyén tai dién va Khach hang sir dung ludi dién truyén tai
c6 trach nhiém thong bao va thoa thuan véi Cap didu do co quyén diéu khién trudc khi
thuc hién;

+ Puodng day truyén tai dién cp dién ap tir 220 kV trd 1én ddu ndi to may phat
dién hodc san phan phdi cia nha may dién phai c6 02 kénh truyén thong tin lién lac doc
1ap phuc vu cho viéc truyén tin hiéu ro le bao vé giita hai dau duong day véi thoi gian
truyén khong 16n hon 20 ms;

+ Pon vi truyén tai dién va Khach hang sir dung ludi dién truyén tai cé trach
nhi¢m dﬁu tu, lap datro le tan s6 thap, ro le dién ap thép trong pham vi quan 1y phuc vu
tir dong cét tai sy cb theo tinh toan va yéu cau cua Cap dleu do co quyen diéu khién.

- Cap diéu d6 co quyen diéu khién hé thong dién qudc gia, Cip diéu do co quyén
diéu khién hé thong phan phéi dién co trach nhiém t6 chirc xay dung va ban hanh pham
vi, cach bd tri va yéu cau k¥ thuat ddi vai cac thiét bi ro le bao vé cho t6 may phat dién,
may bién ap, thanh cai va duong day dau ndi vao luéi dién truyén tai, bao cao B Cong
Thuong trudc khi ap dung.
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Ty Ay

HE THONG RO LE
BAO VE

Hinh 1.6 Yéu cau déi véi hé tho”'ng ro le bao vé cua hé tho”'ng truyén tai dién va hé
thong phan phoi diéen twr 01/02/2025

Yéu ciu d6i véi hé thong ro le bao vé ciia hé thong phan phoi dién
Yéu cau d6i véi hé théng ro le bao vé cua hé théng phan phéi dién duoc quy dinh tai
Diéu 27 Thong tu 05/2025/TT-BCT, cu thé:

Pon vi phan phdi dién va Khach hang sir dung ludi dién phan phéi co tram dién riéng
c6 trach nhiém thiét ké, lap dat, chinh dinh, thir nghiém va van hanh hé théng bao vé
trén ludi dién trong pham vi quan 1y dé dap tng cac tiéu chudn va yéu cau vé thoi gian
tac dong, do nhay va tinh chon loc khi loai trur sy ¢d, ddm bao van hanh hé théng phan
phéi di€n an toan, tin cay.

Pon vi phan phdi dién va Khach hang sir dung ludi dién phan phdi c6 tram dién riéng
phai thong nhat cic yéu ciu vé hé thong bao vé trong Thoa thuan dau nbi.

Viéc phoi hop trang bi, lap dit cac thiét bi béo vé ro le tai diem déu ndi phai duge
thoa thuan gitra Bon vi phén phéi dién, Khach hang sir dung luoi dién phan phéi va Céap
diéu d6 c6 quyén diéu khién trong qua trinh thoa thuan dau ndi.

Pon vi phan phdi dién hodc Khach hang sir dung ludi dién phan phbi khong ty ¥ thay
d6i thiét bi bao vé va cac gia tri cai dat cua thiét bi ro le bao vé khi chua duge sy dong
¥ cua Cép diéu do ¢ quyén diéu khien.

Pon vi phan phdi dién phai cung cap cho Khach hang st dung ludi dién phan phéi co
tram dién riéng cac thong so ctia h¢ thong ro le bao vé trén lud1 dién phan phéi lién quan
truc tlep dén hé thong bao vé cia khach hang tai diém dau ndi trong qua trinh thoa thuan
dau nbi.

Cép diéu d6 c6 quyén diéu khién c6 trach nhiém tinh toan, kiém tra va ban hanh phiéu
chinh dinh ro le bao vé hoic thong qua céc tri s6 chinh dinh trén ludi dién phan phdi
thudc quyén diéu khién theo Quy dinh diéu d6, van hanh, thao tac, xu 1y su c6, khai
dong den va khoi phuc hé théng dién qudc gia do Bo truéng Bo Cong Thuong ban hanh.
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Khach hang st dung ludi dién phan phbi c6 tram dién riéng khong dugc ty y lap dat
thiét bi dé han ché dong dién ngan mach tai thanh cai dau ndi véi ludi dién phan ph01
trur treong hop co thoa thuan voi Bon vi phan phéi dién va Cép diéu d6 co quyén diéu
khién.

Thoi gian t6i da loai trir sy ¢ trén cac phan tir trong hé théng dién ctia Khach hang
str dung ludi dién phan phdi bang cac bao vé chinh khéng vuot qua cac gia tri quy dinh
tai Diéu 12 Thong tw 05/2025/TT-BCT

Truong hop thiét bi bao vé ciia Khach hang sir dung luéi dién phan phdi duoc yéu cau
két ndi voi thiét bi bao vé cua Pon vi phan ph01 dién thi cac thiét bi nay phai dap tmg
cac yéu cau ctia Pon vi phan phdi dién vé két ndi va dugc su chip thuan cia Cap diéu
d6 c6 quyén diéu khién.

Ngoai cac yéu cau duoc quy dinh trén hé théng bao vé cua nha may dién va Khach
hang st dung ludi dién phan phdi c6 tram dién riéng déu ndi vao cép dién ap 110 kV
phai dap g cac yéu cau sau:

+ Céc dudng day dién cap dién ap 110 kV dau ndi nha may dién vao hé thong
dién quéc gia phai c6 02 (hai) kénh thong tin lién lac phuc vu cho viée truyén tin hiéu ro
le bao vé giita hai dau duong day véi thoi gian truyén khong 16n hon 20 ms;

+ Khach hang sur dung ludi dién phan phdi co tram dién riéng dau noi vao cap
dién ap 110 kV ¢6 trach nhiém dau tu, lap dat ro le tan s6 thip phuc vu tu dong cit tai
su ¢d theo tinh toan ctia Cap diéu do co quyén diéu khién.

Trach nhiém quéan ly nha nwéc vé dién luc

Trach nhiém quan ly nha nudc vé dién luc duoc quy dinh tai Piéu 6 Luét Pién luc
2024, cu thé: Chinh phu théng nhét quan ly nha nuéc vé dién luc trong pham vi ca nudc.
Bo6 Cong Thuong 1 co quan dau mbi giup Chinh pha théng nhat quan 1y nha nudc vé
dién luc. Cac B9, co quan ngang B9, trong pham vi nhiém vu, quyén han ctia minh, c6
trach nhiém phdi hop voi Bé Cong Thuong trong viée thuc hién quan 1y nha nudc vé
dién luc theo quy dinh cua Luat nay va phan coéng cta Chinh phu. Uy ban nhéan dan céc
cép, trong pham vi nhiém vu, quyén han ctia minh, thuc hién quan ly nha nudc vé dién
lyc tai dia phuong.

1.4 Hién trang lam viéc lwéi dién 110kV khu vue Pa Niing va hién trang dwong day
Hoa khanh — Cau Hai
1.4.1 Hién trang mang tdi cua cdc dwong dday 110kV

Céc xuét tuyén trong khu vire Da Néng trao d6i cong suét v6i ludi dién Quang Nam
va ludi dién Hué:

+ Xuat tuyen 171/Hoa Phong - 171/Dai Loc (VT 48): Buong day 171/Hoa Phong
nhan cong suit tir TBA Hoa Phong va trao doi cong suit véi TBA Dai Loc (tinh Quang
Nam) thong qua duong day 171/Pai Loc (VT 483).

+ Xuat tuyen 179/Da Niang 500 - 174/Dai Loc (VT 48): buong day 179/ba Ning
500 nhan cong suat tir TBA 500kV Pa Ning va trao d6i cong sut v6i cho TBA Dai Loc
(tinh Quang Nam) thong qua duong day 174/Dai Loc (VT 48).

+ Xuit tuyén 173/Da Nang 500 - 172/Pién Ban (VT 33): Buong day 173/Da
Néng 500 nhan cong suat tir TBA 500kV Da Ning va trao d6i cong suat voi TBA Dién
Ban (tinh Quang Nam) thong qua duong day 172/Dién Ban (VT 33).

+ Xuét tuyén 176/Da Nang 500 - 173/bién Nam Dién Ngoc (VT 36): Duong day
176/Pa Nang 500 nhan cong suat tir TBA 500kV Pa Ning va trao dbi cong suat véi
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TBA Di¢n Nam Di¢n Ngoc (tinh Quang Nam) thong qua duong day 173/Di¢n Nam Di¢n
Ngoc (VT 36).

+ Xuét tuyén 177/Da Nang 500 - 172/bién Nam Dién Ngoc (VT 36): Duong day
177/Pa Néng 500 nhan cong suat tir TBA 500kV Pa Ning va trao ddi cong suat véi
TBA Di¢n Nam Dién Ngoc (tinh Quang Nam) thong qua duong day 172/Dién Nam Dién
Ngoc (VT 36).

+ Xuét tuyén 171/Hoa Khanh 2 - 172/Cau Hai (VT 362): Buong diy 171/Hoa
Khanh 2 nhin coéng suit tir TBA Hoa Khanh 2 va trao doi cong suit véi TBA Céau Hai
(tinh Thira Thién — Hué) thong qua dudng diy 172/Cau Hai (VT 362).

+ Xuét tuyén 172/Hoa Khanh 2 - 171/Lang C6 (VT 362): Buong day 172/Hoa
Khanh 2 nhén cong suit tir TBA Hoa Khanh 2 va trao doi cong sut voi TBA Ling C6
(tinh Thtra Thién — Hué) thong qua dudng day 171/Lang Co (VT 362).

1.4.2 Hién trang dwong ddy Hoa khdanh — Cau Hai

+ Vi tri duong day: Pudng day nam trén phuong Hoa Hiép Bac va Hoa Hiép Nam
thudc quan Lién Chi€u, qua Beo Hai Van ra dén Cau Hai (Hué).

+ Hién trang duong day: Pugc chia 1am 02 doan

Puong diy Hoa Khanh — Cau Hai 1a duong day lién két giita 2 tram bién ap 110kV
Hoa Khanh 2 va cau Hai, gitp tao mach vong lién lac giita cac TBA 110kV, nang cao
do tin cdy cung cip dién

Poan 1: Tir TBA 110kV Hoa Khanh 2 dén vi tri 362 do Dién lyc Pa Ning quan ly
(day AC 185, dai 13,4 km).

Poan 2: Tir vi tri 362 vé tram Cau Hai (day AC 185, dai 20,469 km) do Pién lyc Hué
quan ly.
1.5 Két luan

Chuong 1 da tap trung trinh bay mot cach hé thong vé hién trang ludi dién 110kV tai
khu vuc Pa Nang, bao gom co cdu t6 churc, ning luc quan 1y van hanh cua Cong ty
TNHH MTV Dbién lyc Pa Ning — don vi chu lyc trong viéc dam bao cung cap dién 6n
dinh cho thanh phd. Nhitng phan tich vé cac tram bién ap, tai trong, toc do ting truong
phu tai va hé théng xuat tuyén da phan anh rd nét quy mo, muc do phirc tap ciing nhu
vai tro chién lugc ctia hé thong truyén tai dién trong tién trinh phat trién kinh té - xa hoi
dia phuong. Bén canh d6, chuong ciing di luan giai cac yéu cau ky thuat co ban va
chuyén sau d6i voi hé théng ro le bao vé trén duong day 110kV theo cac quy dinh hién
hanh cua Tap doan Pién lyc Viét Nam va Bo Cong Thuong. Nhitng yéu ciu nay bao
gém tinh chon loc, do nhay, dd tin cay, tde do tac dong va tinh kinh té, qua doé khéng
dinh tim quan trong cua viéc thiét ké, lép dat va van hanh hé théng bao vé mot cach
d6ng bo va chinh xac. Pong thoi, cc tidu chuan va quy dinh méi ban hanh trong Thong
tu 05/2025/TT-BCT cling dugc lam ro nham dam béo tinh tuong thich, an toan va hiéu
qua trong toan by hé théng dién qubc gia. Nhirng ndi dung dugc trinh bay trong chuong
nay dong vai tro nhu nén tang ly thuyét va thuc tién viig chic, phuc vu cho qua trinh
danh gia, phan tich va de xut cac giai phap bao vé ro le cho duong day 172/Cau Hai —
Hoa Khanh 2 s& dugc trién khai trong cac chuong tiép theo.
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CHUONG 2: CAC YEU CAU CHUNG CUA HTBVRL LUOI BPIEN PHAN
PHOI VA CAC PHUONG PHAP TiNH TOAN

2.1 H¢ thong bio vé role
2.1.1 Nguyén ly chung cua bado vé role

Bao vé role 1a mot thiét bi tu dong hoa ¢ vai tro theo doi lién tuc tinh trang 1am viée
ctia d6i twong bao vé nhu dudng diy, may bién ap, thanh cai, may phat,... Khi ¢ su cb
trén cac phan tir, bao vé role s& phat hién va giri tin hiéu di dén cat may cit (MC) dé co
1ap phan tir bi sy ¢d va dong thoi giri tin hiéu dén nhan vién van hanh dé xir Iy va dua
mang dién vé tinh trang lam vi¢c binh thuong.

Hé théng bao v¢ role phai dam bao cac yéu cau nhu do tin cay, tinh chon loc, tdc dong
nhanh, d6 nhay va tinh kinh té.

+ D0 tin cay la kha nang dam bao cho thiét bi chic chic lam viéc khi Xay ra sy cd
nam trong ving bao vé, khong tac dong ddi v4i su cd nam & ngoai ving bao vé.

+ Tinh chon loc 13 kha ning cua bao vé dam béo chi phat hién va cat dung cat dung
phan tir bi hu hong nam trong ving bao vé ra khoi hé théng dién.

+ Téac dong nhanh 1a kha nang cat nhanh phﬁn ttr bi su cb ra khoi hé théng dién dam
bao han ché mirc do pha hoai phan tir d6, giam thoi gian sut p, gitr 6n dinh hé théng
dién. Pé giam thoi gian tic dong cua thiét bi bao vé nhung ciing phai dam bao duoc tinh
chon loc.

+ DJ nhay la dac trung cho kha nang phéan biét su ¢d cua bao vé role.

+ Tinh kinh té 12 dam bao hé thong bao vé dé sir dung, don gian va co gia thanh phu
hop.

2.1.2 Nguyén ly bdao vé khodng cach F21
2.1.2.1 Nguyén ly chung

Nguyén ly bao v¢€ khoang cach ding dé phat hién su c¢d trén hé thong tai dién hoac may
phat dién bi mat dong b hay mat kich kich. Pbi vai cac hé thong truyén tai, tong tré do
duoc tai chd dit bao vé trong ché d6 1am viée binh thuong (bang thuong s cua dién ap
cho dat bao v¢ voi dong dién phu tai) cao hon nhiéu téng tré do dugc trong ché d6 sy
cd. Ngoai ra trong nhiéu truong hop tong tré cua mach vong su cd thuong ty 1& véi
khoang cach tur chd dit bao vé dén chd ngan mach. Trong ché do 1am viéc binh thudng,
tong trd do duoc tai chd dat bao vé phu thudc vao tri s6 va goc pha cua dong dién phuy
tai.

So do nguyén ly:

| —s B Z

[t # |
LL_‘DU _l_Ju —\-' ﬁ] 7'"

B

Hinh 2.1 So d6 nguyén 1y ciia bdo vé khodng cach F21
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Cong thirc xac dinh dong dién, dién ap vao role F21 va tong tro:

+ Dong dién vao role: + Dién ap vao role:
I U
I ny

+ Tong trd Role do dugc:

, . n o Ak 2. R ,
Véi: n5=n—U:ty sO bién doi tong tré
1

Zs= % = Zpt + Z : tong tré phu tai va duong day

Khi xay ra ngan mach trén duong day, s€ c0 su dot bién vé tong tro Zs, Zg giam dén
mot gia tri Zy, nao do tuy thugc vao dlem ngan mach. Role khoang cach phat hién sy
dot bién nay va so sanh véi gia tri dat, néu thoa mén sé tac dong gui tin hi¢u di cat may
cit voi thoi gian twong tmg ctia ving sy ¢d. Pé dam bao tinh chon loc phai chon tong
tr¢ khoi dong cuia bao vé : Zpq <Zp.

Ngay nay nguyén 1y bao vé khoang cach thuong duoc két hop vé6i cac nguyén 1y khac
nhu qué dong dién, qué dién ap, thiéu dién ap dé thuc hién nhiing bao v¢ da chirc nang
hién dai.

Nguyén ly do tong trd ¢6 thé sir dung dé bao vé ludi dién phirc tap c6 nhiéu ngudn véi
hinh dang bat ky. Tuy nhién mét sé yéu t6 c6 thé anh huéng dén sb do cua bd phan
khoang céch nhu sai sb cua may bién dong, may bién dién ap, dién tr¢ qua do tai chd
ngén mach, hé sd phan bd dong dién trong nhanh bi su ¢ véi dong dién qua chd dit bao
vé, dac biét 1a qua trinh dao dong dién.
2.1.2.2 Nguyén tic chinh dinh ciia role béio vé khoding cdch

Vung 1: C6 thoi gian tac dong 1a t1 va do sai s cua bién dong dién va dién ap nguoi
ta thuong dat téi 80% chiéu dai duong day.

Ving 2: C6 thoi gian tac dong 13 t2 va dé dam bao chon loc thoi gian t2 phai 16n hon
so voi thoi gian 1am viéc ctia bao vé chinh lién ké. Vung hai bao vé thudng chiém toan
b6 chiéu dai duong diy cong véi 30% chiéu dai duong day lién ké.

Vung 3: Cé thoi gian tac dong t3 va chiéu dai bao vé 1a bao boc toan bd chiéu dai
duong day lién keé.

2.1.2.3 Cac dac tinh bdo vé cua bao vé khodng cach

Hién nay thong thuong c6 2 loai dac tinh cho bao v¢ khoang cach:
— DPac tinh hinh tron hodc elip.
— Pac tinh hinh thang.
Hién nay nguoi ta thuong sir dung déc tinh hinh thang hon la hinh trong bao vé khoang
cach vi do nhdy cua bao vé cang vé phan cubi cua duong day thi cang kém.
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x| |

Hinh 2.2 Ddc tinh hinh thang hon la hinh tron bao vé khoang cach
2.1.2.4 Nguyén Iy lam viéc ciia cdc bdo vé khodng cdch ky thudt so
a. So' do diu néi bién dong di¢n

- Trong Role bao v¢ khoang cach thuong c6 04 cuon dong va 04 cudn ap.

- Trong d6 cudn dong thir 4 ¢ thé duogc sir dung cho do dong dién 10 hoic do dong
dién bu cua cac duong day chay song song v&i nhau. Cudn ap thir tu c¢6 thé duoc sir dung
do dién ap U0 hodc dung dé do dién 4p kiém tra dong bo (cac thong sé ndy phai duoc
khai bao trong Role bao v¢ khoang cach).

- So dd dau ndi mach dong va mach ap trong Role bao vé khoang cach phai duoc dau
theo kiéu so d kicu Y du.

- Khai niém vé dién ap chuan: Dién ap chuan 1a dién ap ma Role bao vé khoang cach
1y 1am gia tri cho viéc do luong xac dinh thong sb bao vé khoang cach. Mot sb Role da
cb dinh sin dién ap duong day hodc dién ap thanh cai lam thong sé chuan. Mot s6 Role
bao v¢ thi cho phep chon gia tri dién ap nay.

- Théng s dién 4p chuan nay rat quan trong trong viéc kiém tra dong bo.

Dong dién thir ty khong trong Role bao vé khoang cach: Do khong do dugc truc tiép
dong dién cham dat nén dong dién cham dat trong Role bao vé khoang cach dugc xac
dinh bang hai cach:

+ Role bao v¢ tu tinh toan dong dién 10.

+ Do dong dién 10 bang cudn dong thir 4 cta Role. Nghia 1a ddu chum 3 dong dién
Ia, Ib, Ic bén ngoai va tong dong dién dua vao cudn dong thir tu. Do vdy can luu ¥ cia
cuc tinh dau cta cudn dong thur 4 trong Role bao vé.

b. Cac bdo vé dwoc tich hgp trong role bao vé khoang cach

Céc chuc nang bao vé dugc tich hop thém trong Role bao vé khoang cach:

—Ngoai chirc ning bao vé chinh 13 bao vé khoang cach gom 03 ving tic dong thi trong
Role bao vé khoang cach thudong con tich hop cac chirc nang bao vé sau:

+ Bao vé qua dong du phong khong hudng: Bao vé nay chi 1am viéc khi mat dién ap
TU chuan (thanh cai hodc duong day)

+ Bao vé chong dong vao diém su cd (switch on to fault): Dy 1a loai bao vé qua
dong binh thuong nhung 1a loai khong hudng. Bao vé nay chi tich cuc (On) khi nhan
dang tai thoi diém ban dau khi duong day c6 dién va duy tri trong thoi gian ngan (khoang
5s). Sau thoi gian nay bao vé dong vao diém sy cb tu dong tro vé trang thai off.

Dé Role bao vé khoang cach nhan dang dudng day c6 dién tai thoi diém ban dau (méi

dong dién vao dudng day) bang cac tin hiéu sau:
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+ Tin hiéu nhi phan dwa vao dau vao Input cta Role: Tin hiéu dong may cit bang tay
(manual close command), tin hiéu trang thai may cat (bao gdm ca tin hiéu on va off).

+ Tin hi¢u dong dién: Khi dudong day c6 dién thi dong dién s€ vuot ngudng mot gia
tr1 va Role s€ nhan dang ra duong day c6 dién. Néu nho hon gia tri cai dat thi s€ nhan
dang duong day khong dién. Tin hiéu nhan dang nay phai két hop vai tin hiéu trang thai
may cit hodc tin hiéu dién 4p méi dam bao cho Role nhan dang chinh xac 14 duong day
c6 dién hay khong.

+ Céc luu y khi cai dat Role bao v¢ khoang cach: Nhu da no6i ¢ trén Bao vé khoang
cach c6 3 vung tac dong.

Vung 1: Dit v6i chiéu dai bao vé 1a 80% chiéu dai duong day.
Vung 2: 1a thém 20% chiéu dai dudng day lién ké.
Ving 3: Bao vé toan bo cho chiéu dai duong day lién ké.

Khi Role bao vé khoang cach tic dong ving 1, ving 2 thi chic chin su ¢6 nam trong
ving dudng day can bao vé. Khi Role bao vé khoang cach tac dong tai ving 3 thi su ¢6
roi vao duong day khac.

Do d6 khi cai dit chirc ning bao vé cho céc tiép diém dau ra thi:

— Vung 1,2 dugc cai dat cho mach cat truc tiép cudn cit dé thuc hién cho muc dich
tu dong dong 1ap lai sau nay. Néu cai dit cho roi Role lock out thi chirc nang tu dong
dong 1ap lai sé khong lam viéc vi mach dong s€ khong kin mach.

— Vung 3 dugc cai dat cho Role lock out. Vi su ¢ d3 roi vao duong day khac va viéc
Role tic dong 1a dé bao vé du phong cho duong day lién ké (co thé khong tac dong)

— Céc bao v¢ khac cling duogc cai dit trén Role lock out.

2.1.3 Bdo vé truyén cit F85
2.1.3.1 Khdi niém va Vai tro ciia Role trong H¢ Thong Truyén Cit

- Role Truyén (Transmission Roller)

+ Role truyen 13 bd phan trung gian truyén dong, c6 nhiém vu chuyén doi dong ning
tir ngudn truyen dong (thong thuong 13 dong co dién, servo...) sang chuyén dong quay
ctia bd phan cat.

+ Trong cac hé thong may cit tu dong, role khong chi chiu nhiém viéc truyen mo-
men xo04n ma con can diéu chinh do cing, dam bao do chinh xac cua chuyén dong va
dong thoi giam thiéu hién tuong truot hodc mat hiéu suit.

- F85 — Nhan hi¢u/Ma hiéu hoac Model

+ F85 ¢6 thé 13 ma hiéu ctia mdt mau role truyén cit hodc cua ca hé théng truyén
dong cia may cit.

+ Model F85 thuong di kém véi cac dic diém vé kich thudc, kha nang chiu tai, toc
d6 quay tdi wu va cach bd tri co cdu truyén dong (vi du: sir dung vanh dai, banh ring hay
chudi truyén).

2.1.3.2 Nguyén Iy hoat dpng ciia hé thong truyén cit

- Truyén bong Co Hoc
+ Nguon dong luc: HE thong thuong bat dau tir mot dong co dién (AC, DC hodc servo)
cung cap mé-men xodn va toc do quay.
+ Hé thong truyen dong: Dong co chuyén dong qua hé thng truyen dong gom cac bo
phén nhu: hop s, dai truyen hoac banh rang. Role truyen 1a mot phan cta hé thong nay,
dam bao chuyén d6i chuyén dong tir dong co dén co cau cit.
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+ Truyen tai mo-men xodn: Khi ‘mo-men xodn tir dong co duoc truyén qua role, yeu tb
nhu ty s6 truyen (gear ratio) quyét dinh tdc do quay va luc tac dong 1én bd phan cit. Mot
ty sO truyen phu hop gitp dat dugce cit chinh x4c, hiéu qua va giam hao mon.
- Biéu Khién va Cam Bién

+ Hé thong diéu khién: Bo diéu khlen F85 (néu nhu F85 1a model cua bd diéu khién) s&
giam sat tdc d9, vi tri va mo-men xodn qua cac cam bién va bo xur Iy (PLC, bo vi diéu
khién).
+ Phan hdi vong kin: Dé dam bao do chinh xac, hé théng thudng st dung céc tin hiéu
phan hoi (encoder, cam bién vong quay) nham diéu chinh téc d6 va mé-men xoan theo
thoi gian thyec.

+ Tich hop phan mém: Phin mém diéu khién 14p trinh cac chu trinh cét, dam bao dap
ung cac yéu cau vé tdc do, do chinh xac va an toan.

2.1.3.3 Cdc Yéu Té Thiét Ké va Ciu Tao

- Thanh Phan Co Khi
+ Vat liéu: Cac role va banh rang thuong duoc ché tao tir thép hop kim hoac cac vat
lidu c6 tinh chju lyc cao nhdm dédm bao do bén va kha nang van hanh lau dai.
+ Bé mit truyén dong: Thiét ke bé mat tiép xtic thudng duge t01 vu hoa dé ting ma
sat can thiét trong qua trinh truyén tai ma giam hao mon khong can thiét.
+ Hé thong boi tron: PE van hanh muot ma va han ché ma sét, cac bo phan thuong
dugc tich hop hé thong boi tron tu dong.
- Yéu T4 Piéu Khién
+ Hé thdng servo va encoder: Gitip diéu chinh tdc d6 quay cua role chinh xac, dam
bao qua trinh cit dién ra khong c6 dao dong hay 1éch pha.
+ Bo truyén sb liéu: Thong qua giao dién diéu khién, cac thong sé nhu téc do, mo-
men xodn va vi tri cit dugc giam sat va diéu chinh theo yéu cau quy trinh san xuét.

2.1.3.4 Cdc Vin Dé Quan Trong Trong Ung Dung va Vin Hanh

- Hiéu Suét Truyén Dong
+ Ty s6 truyen Viéc lua chon ty s6 truyén phu hop 1a then chdt dé can bang giita toc
d6 va luc cat. Mot ty sd truyen qua cao co thé giam tdc do cit trong khi ty sd qua thap
6 thé khong du luc dé cat duge vat lidu cung.
+ D0 bén cua vat liéu: Do dic tinh cta vat lidu cat va tai trong lam viéc, cac yéu tb
nhu mai mon va nhiét do c6 thé anh hudng dén hiéu suit cia role truyén.
- Bao Tri va An Toan
+ Lich bdo dudng dinh ky: Pé dam bao may moc hoat dong on dinh, can kiém tra
dinh ky cac thanh phan co khi, boi tron, va cac thiét bi cam bién.
+ An toan van hanh: Hé théng phai tich hop céc chlrc nang cit tu dong khi co sy ¢,
bao v€ ngudi van hanh va tranh hu hai cho méay méc.
2.1.4 Tim hiéu vé role F21 SEL - 311L
2.1.4.1 Tong Quan Vé SEL - 311L
SEL - 311L 1a mot thiét bi bao vé dién thong minh thugc dong san phém cua Schweitzer
Engineering Laboratories (SEL). N6 dugc phat trién dé cung cap kha ning bao vé va tu
dong hoa hé théng dién qua viée két hop cac chl'Ic nang bao v¢ theo dong va khoang
cach. Day la giai phap tich hop dap ing cac yéu cau khit khe cua nganh truyen tai di¢n,
v6i muc tiéu giam thiéu thoi gian gian doan va bao dam an toan cho hé thong.
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2.1.4.2 Chirc Ning Bdio Vé Va Vai Tro Trong H¢ Thong
a. Bao V¢ Chénh Léch Dong Dién (Differential Protection)

- Muc tiéu: Phat hién nhanh va ¢ 1ap cac 16i xay ra trén dudng ddy bang cach so sanh
dong vao va ra tir mot doan cua duong day.
- bic diém:

+ Phan tmg trong vong dudi mot chu ky dién, cho phép ngat mach nhanh chong khi
phat hién sy khac biét vugt mirc an toan.

+ D6 chinh x4c cao gitip giam kha ning nay 16 khong mong mudn (false tripping).

b. Bdo Vé Khodng Cach (Distance Protection)

- Muc tiéu: Danh gia kha ning tao ra sy cb cia dudng diy dua trén tong tré cia mach
dién, tir 46 xac dinh vi tri 16i.

- bic diém:

+ Tich hop t6i bén ving bao vé&, cho phép cau hinh da cip nhim phu hop véi dic
tinh cila ting phan hé thong.

+ C6 kha nang bao v¢ huong (directional protection) va bao vé qua dong co hudng,
tir 6 cung cap thong tin chinh xac hon vé vi tri va tinh chét cua su cd.

c¢. Tw Dong Hoa Va Giao Tié tep
- Chure nang ty dong hoa:

+ HJ trg cac chire ning dong - mé mach tw dong (tw dong dong cét theo logic diéu
khién) gitip giam thiéu sy can thiép thu cong va ting tinh 6n dinh cho hé thong.

+ Tich hop céc thuat toan logic xir 1y 16i nang cao, vi du nhu chirc ning “déng lip”
(retry) nham dam bao rang sau khi 18i dugc khac phuc, hé théng co thé ty dong khoi
phuc hoat dong mot cach an toan.

- Giao tiép va tuong tac:

+ Cung cip nhiéu cong giao tiép (RS-232, RS-485, Ethernet) cho phép tich hop lién
mach voi hé théng SCADA hoic HMI, tir d6 theo ddi trang thai va quan 1y thiét bj tur
Xa.

+ Pau ra tc d6 cao va dau vao quang cach ly giup tin hiéu dugc truyén di mot cach
nhanh chéng va an toan, giam thiéu nguy co nhiéu loan tir méi trudng xung quanh.

2.1.4.3 Kién Triic Phan Citng Va M6-dun Mé Rong

a. Phin Cieng Va Bo Xir Ly
- B6 xir 1y da nhiém: Tich hop vi xtr Iy hién dai, giup xir 1y dit liéu dau vao tir cac cam
bién (nhu cac bién ap dong va ap) mot cach nhanh chong va chinh xac.
- Thiét ké du phong: Ciu trac phan cimg dugc thiét ké bén bi voi kha nang hoat dong
trong moi truong khic nghiét, dap Gng tiéu chuan an toan cao ctia nganh dién lyc.
b. Pdau Vao/Pau Ra va Tinh Linh Hoat Trong Ciu Hinh
- Pau vao va dau ra:
+ C6 sau dau ra toc do cao va cong suit cat cao giup truyén tin hiéu diéu khién dén
cac thiét bi hanh nghé nhu cu dao cit dién.
+ Bén canh do, tam dau ra tiéu chuén va sau dau vao quang cach ly cung cap kha
ning mo rong cau hinh dé tuy chinh phu hop voi timg hé théng cu thé.
- Module mé rong: Thiét bi hd tro nhiéu phwong thirc giao tiép va cdu hinh module
nhim twong thich voi nhiéu hé thdng bao vé — tir dudong day hai dau, ba dau cho dén cac
ung dung phuc tap khac.
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2.1.4.4 Vai Tro “F21” Trong SEL - 311L

Mac du tai liéu cong khai thuong khong cu thé phan chia “role” theo mé sb nhu F21,
c6 thé hiéu rang “role f21” & day c6 thé am chi mét trong nhitng vai trd chirc ning chu
chdt cua thiét bi, chang han nhu:

- Vai tro bao v€ chénh léch dong dién: Thuc hién phép do va so sanh dong dién & cac
dau vao dé xac dinh bat thudng trong qua trinh van hanh.

- Vai tro xu 1y sy kién nhanh: Kich hoat cac phan ing bao vé ngay lap tic khi xay ra
su ¢b, bao gé)m kha nang dong mo mach ty dong dua trén cac thuat toan logic ndi bo.

- Vai tro tich hop tu dong hoa: Két hop giita chirc ning bao vé va ty dong héa van hanh
trong hé thong dién, giup dong bd hda cac phan tng bao vé trén toan hé thong.

2.2 Phwong phap tinh toan
2.2.1 Thuee hién tinh todn trao lwu cong sudt

Tinh trao luu cong suat 13 bai toan quen thudc va gan nhu nd khong thé thiéu, né phuc
vu cong tac 1ap quy hoach phat trién hé thong, thiét ké, van hanh, thay d6i d4u ndi. ..

Muc dich cua tinh toan nay la tim gia tri dién ap, goc pha tai mdi ndit va cong sudt tac
dung, phan khang chay trén mdi nhanh (|V], §, P, Q). ¢6 3 loai nit:

Nut nguon: Buge chon lam co s¢ khi dién ap va goc pha tai do biét trude. Nut nay can
bang khac nhau gitta tai tiéu thy va cong suét phat ra do c6 ton that trén ludi dién.

Nut phu tai: Tai d6 P, Q cua tai duogc biét, con dién ap, goc pha chua biét, con goi la
nut P-Q.

Nt diéu chinh dién ap: Tai do P, V duoc xac dinh, goc pha va Q can dugc xac dinh,
con goi la nut P-V.

Viéc tinh toan trao luu cong suit bang 3 phuong phap phd bién sau:

- Phuong phap Newton-Raphson

- Phuong phap Gauss-Seidel

- Phuong phap phén 1ap nhanh

2.2.2 Tinh todn ngin mach

Tinh ngin mach 13 bai toan quan trong dé xac dinh anh hudng cia su ¢b trén ludi dién
(cac dang ngén mach: 1 pha cham dat; 2 pha cham nhau cham dat; 2 pha cham nhau; 3
pha cham nhau), tir cac thong s tinh toan gitip chiing ta lua chon duoc thiét bi dién phu
hop, cai dat thiét bi bao vé, dau nbi lai ludi dién sao cho dat trang thai van hanh t6i wu.

Trong tinh toan su cd: tat ca dién ap, dong dién nhanh va dong dién su ¢ khi sy ¢d
xdy ra tai mot hodc nhiéu nut trén mang ludi.

Trong tinh toan chudi su cb: ap dung tinh todn mot chudi céc sy ¢d lién tuc va riéng 18.
Tinh toan chudi su ¢ cho tat ca cac loai su ¢b dugc g dung lién tyc va riéng 18 tai mdi
nut trong toan HTD.

Tinh toan nga‘m mach s€ su dung trang thai h¢ théng trudc khi su cb xuét hién. Khi
khong c6 su ¢, dong tai s€ dugc tim va dién ap tai cac nuat trudc sy ¢ duoc tinh.

2.2.3 Tinh chon cdc thiét bi BVRL

Sau khi thyc hién tinh toan trao luu cong sudt va tinh toan ngin mach chiing ta s& thu
duoc két qua dé Iya chon thi€t bi dién va cai dat thong so cho thiét bi bao vé:
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a.Mdy bién dong:

1, Binh nghia:

May bién dong dién (hay con goi la BI, TL, CT) la thiét bi bién doi dong dién c6 gia
tri 16n, dién ap cao Xuong dong dién c6 gid tri tiéu chuan (c6 gia tri 1A hodc 5A) dé cap
cho mach diéu khién, do luong, bao ve, ...

2, Céc thong s6 may bién dong:

bién 4p dinh mtrc 1a tri s6 cua dién ap day cua luoi dién ma bién dong lam viéc,
dién ap nay quyét dinh cach dién giita phia so cip va tht cip ciia may bién dong.

Dong dién dinh mtrc 1a dong dién lam viéc dai han theo phat nong c6 dy trir phia
so cap va thir cap.

Heé s6 bién ddi 1a ty sb giita so cAp va thi cAp dinh muc:

I 4
Kagm = I =
., 2dm
Sai s0 bién dong:
Kym. I, — 1
Al% = %.100
1

3, Chon may bién dong:

Theo vi tri dat: trong nha hodc ngoai troi
+ Cép chinh xéac: Tuy theo muc dich sir dung
+Dién ap: Ugmpr = Unr
+ Dong dién: I4,,5; = 11”—’2’ , vi may bién dong cho phép qua tai lau dai 20%
+ Phu tai ciia may bién dong

Trong do: Uyr 1a dién ap day cua ludi dién

I, =1,05. I, 1a dong di¢n cudng buc

b. Role BVKC dwong diy Hoa Khdnh di Ciu Hai:

Role duoc dé xuét str dung cho F21 14 loai SEL-311L 1a mét thiét bi bao vé dong dién
so 1éch (line current differential relay) dugc san xuat bai cong ty Schweitzer Engineering
Laboratories (SEL), co tru s¢ tai Pullman, Washington, Hoa Ky. SEL-311L duoc thiét
ké dé bao vé cac duong day truyén tai dién cao ap, dac biét la trong cac h¢ théng dién co
yéu cau cao vé do tin cay va tbc d6 phan tmg. Thiét bi nay tich hop nhiéu chtrc nang bao
v€ nhu:

Bao vé dong dién so 1éch: Str dung nguyén 1y so sanh dong dién tai hai dau duong day
dé phat hién su ¢d nhanh chong.

Bio vé khoang cach bon ving: Cung cap kha ning bao vé du phong trong trudng hop
hé thong so 1éch khong hoat dong.

Bao vé qua dong c6 hudng: Gitp xac dinh hudng ciia dong su ¢, ting cuong kha ning
chon loc.

HO tro truyén thong k¥ thuat s6: Tich hop giao thirc IEC 61850 va cac giao dién truyén
thong khéc, cho phép két ndi va diéu khién tir xa.

Béo vé khoang céch 1a loai bao vé dung ro le téng tr¢ co thoi gian lam viéc phu thudc
vao quan hé gitta dién &p UR va dong dién IR dua vao role va géc @R gitta ching:

U
t=f(1—: . PR)
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Thot gian nay ty dong tang 1én khi khoang cach tur chd ndi bao vé dén diém hu hong
tang lén. Bao vé dat gan cho hu hong nhat co thot gian lam viée bé nhat.

Néu ndi role tong tré ciia bao vé khoang cach (BVKC) vao hi€u cac dong pha va dién
ap day tuong ung (vi du, 2 pha A,B) thi khi ngan mach 2 pha A, B ta co6:

Dong vao role:

1
Ion=— ([, — I
’ R n, Iy B)
Ap dat vao role:

1 1
Up = — (Uy— Ug) =— (s — I5)Z,1
R nU(A B) nU(A B)l

Nhu vay:
U
L=z1
I
Trong d6 :
Z1 : tong trd thu ty thudn cta 1 km duong day

nl, nU : ty sd bién doi ctia BI va BU cung cép cho bao vé
IA, IB : dong chay qua cudn so cép cua BI dit ¢ pha A, B
UA, UB: 4p pha A, B tai chd ndi bao vé (chd n6i BU)

1 : khoang cach tir chd dit bao vé dén diém ngr«fm mach

Khi 4y:
U
(=12 0p) = (Z1. 1p,)

Ban dau dé don gian hoa, néu coi bao v¢ c¢6 thoi gian lam viéc khdong phu thudc vao
g6c oR:

t=1(Z,.1)

Nhu vay thoi gian 1am viéc cua bao v¢ khong phu thudc vao gia tri cua p va dong dua
vao bdo v¢, ma chi phu thudc vao khoang cach tur chd ndi bao vé dén diém hu hong.
PAC TiNH THOI GIAN:

La quan hé gitta thoi gian tac dong cua bao vé véi khoang cach hay tong tré dén chd
hu hong. Hién nay thuong dung bao vé co dac tinh thoi gian hinh bac thang (nhiéu cap).
S6 ving va sé cip thoi gian thuong < 3 dé so d6 bao vé dugc don gian.

« Zone 1: Bao vé khoang 80% chiéu dai duong day dugc bao vé (tinh tir vi tri ro-le). Ving
1 thuong dugc dit khong qua 80% dé tranh “vuon qua” (overreach) sang dau kia cia
duong day, dam bao chi tac dong cho su ¢d nam hén trén tuyén do. Zone 1 thuong duoc
dat tac dong tirc thoi (thoi gian = 0 s) vi sy c¢d nam trong 80% dau tuyén chac chan
thudc duong day nay, can cat ngay dé giam thiét hai. (Luu y: Trong truong hop duong
day mach kép, Zone 1 d6i khi giam con ~70% dé bu anh huéng dién cam hd tuong giita
hai mach).

* Zone 2: Bao v¢ vuot ra toan b doan diy chinh (100%) va thu(mg cong thém khoang
50% chiéu dai tuyén gin ké tiép theo phia sau n6. Quy tac cai dat pho bién 1a Zone 2
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= 120% chiéu dai tuyén duoc bao vé, hodc = 100% tuyén chinh + 50% tuyén lién ké
ngén hon (chon gi4 tri nho hon dé tranh vuon qué xa). Muc dich Zone 2 1a bao vé dyu
phong cho phan con lai cua tuyén chinh (20% cudi tuyén ma Zone 1 khong bao phu) va
mot phin tuyén ké tiép dé dip su cb ngay ca khi bao vé du xa cua tuyén chinh hoic
bao vé cua tuyén ké tiép bi hong. Zone 2 thuong dugc dit thoi gian tré khoang 0.3-0.5
gidy (vi du 0,25-0,4 s) dé dam bao uu tién cho Zone 1 cua chinh tuyén d6 va Zone 1 cta
tuyén ké bén tac dong trudc.

« Zone 3: Thuong duoc dit 1am bao vé dw phong cudi cung cho su c¢b xa hon trén hé
théng Zone 3 huéng vé phia trude co tam voi it nhat bang 120% t6ng chiéu dai hai
tuyén (tuyén chinh + tuyen lién k&) Nghia 14 Zone 3 bao phi toan bd tuyén duoc bao vé
va toan bo tuyén ké tiép sau no, thuong cong thém khoang 20% du phong. Mot s6 hudng
dan con md rong Zone 3 bao phu dén 50% tuyén thir ba tiép theo néu hé thong phirc
tap. Zone 3 c6 chic nang nhu bao vé du phong cho su cb tai cac doan xa hodc khi cc
bao vé gan hon khong hoat dong. Do pham vi rong, Zone 3 dugc dat thoi gian lau hon
(vidu~1,0-1,2's) dé dam bao chon loc, chi tac dong khi Zone 1 va 2 khong dap tat duoc
su co Ngoai ra, Zone 3 c6 thé dugc cau hinh theo huong ngugc (reverse) dé bao vé
ngudn hodc cic doan phia sau may cét (d6i khi goi 1a Zone 3 reverse véi tam khoang
20% chiéu dai tuyén chinh vé phia sau) phuc vu chtrc ning du phong nguoc.

l\ng Distance Relay Zones and Faults (example)

—— Zonel
Zone2
— Zone3
@ Fault10%
m Fault 80%
& Fault130%
A Fault 180%

X (Q)

O—5 0 5 10 15 20 25 30
R (Q)
Hinh 2.3 Pac tinh Mho cac ving bao vé khoang cach cho mot duwong day
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Ta vi du (Zone-1: xanh 14, Zone-2: cam, Zone-3: d6). Cac diém danh dau biéu thi tré
khang sy ¢ nhin tir ro-le: “Fault 10%” — su ¢b tai 10% chiéu dai tuyén (chém tron xanh
dwong, nam sdu trong Zone-1); “Fault 80%” — su ¢d tai 80% chiéu dai (vudéng xanh
duong, gén dung bién Zone-1); “Fault 130%” — sur ¢ nam trén tuyén ké tiép, cach ro-le
130% chiéu dai tuyen chinh (thoi mau hong, ngoai Zone-1 nhung bén trong Zone-2);
“Fault 180%” — sy ¢d xa hon 1,8 1an chiéu dai tuyén chinh (tam giac hong, nim trong
Zone-3 nhung ngoai Zone-2).

Tom lai, cau trac 3 vung cho phép ro-le khoang cach tac dong nhanh cho sy cb trong
vung 1, tri hoan c6 chon loc cho sy cb xa hon (vung 2, 3) va van dam bao bao vé du
phong cho cac phan tir 14n cén trong trudng hop bao vé chinh cua chung bi thiéu hoic
khong hoat dong.

¢, So do bdo vé khodng cdch:

Trong truong hop chung, bao v¢ khoang cach co6 cac bo phan chinh nhu sau:

* BO phan khéi dong: ¢6 nhiém vu :

- Khoi dong bao vé vao thoi diém phat sinh hu hong.
- Két hop vdi cac bo phan khac 1am bac bao vé cudi cing.

B6 phan khéi dong thuong dugc thuc hién nho role dong cuc dai hodc role téng tré
cuc tiéu.

* BO phan khoang cach: do khoang cach tur cho ndi bao vé dén diém hu hong, thuc
hién bang role tong tro.

* B phan tao thoi gian: tao thoi gian lam viéc tuong Gmg vaéi khoang cach dén diém
hu héng, dugc thuc hién béng mdt sd role thoi gian khi bao v€ c6 didc tinh thoi gian
nhiéu cap.

* B phan dinh hudng cong suat: dé ngan ngira bao vé tac dong khi hudng cong suat
ngan mach tir duong day dugc bao v¢ di vao thanh gop cua tram, duoc thyc hién bang
role dinh huong cong suit riéng biét hodc két hop trong bo phan khoi dong va khoang
cach, néu cac bo phan nay thue hién bang role tong trd co.

Trén hinh 2.3 1 so 6 nguyén 1i mot pha ciia bao vé khoang cach c¢é dic tinh thoi gian
nhiéu cép, c6 bo phan khoi dong dong dién, khong cé cac phan tir ndo thyc hién chung
nhiém vu ctia mot s6 bd phan.

Bo6 phan khoi dong dung role dong 3RI, bd phan dinh huéng cong suét - 4RW, bo phan
khoang cach - cap I: 5RZ, cap II: 6RZ va bd phan tao thoi gian - cap I: SRGT, cap II:
10RT, cip III: 7RT.

Khi ngan mach trong viing bao vé 3RI va 4RW s& khoi dong va khép tiép diém cia
chung, cuc (+) ctia ngudn thao tac duoc dua dén tiép diém cta SRZ, 6RZ va dén cudn
day cua 7RT.

Néu ngén mach xay ra trong pham vi vung I, cic role SRZ, 8RGT s& khoi dong va qua
role 9Th s& dua xung di cat IMC véi thoi gian t'. Néu xay ra hu hong ¢ xa hon trong
ving 11, role SRZ khong khai dong, cac role 6RZ va 10RT tao thoi gian t" clia cap thi
11 s& khoi dong va cho xung di cat IMC qua role 11Th. Khi ngan mach xa hon nita trong
vung III, cac role SRZ va 6RZ s& khong khaoi dong,

IMC bj cat véi thoi gian t" tao nén bai 7RT qua 12Th. Nhu vy, trong so dd dang xét
bd phan khoang cach khong kiém soat ving III va khi ngin mach trong ving dé bao vé
(theo hinh 2.4) s€ lam vi¢c nhu 1a mdt bao v¢ dong cuc dai co6 hudng.
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1MC || l
9(Th| 11(Th| 12[Th]
+_CI-|\ 1} I T +"®" +_CI;‘ +‘®‘
3|(R!I |4|RW| | 5/|RZ|| 6|RZ| |8|rRGT|10/|RT| 7|RT
Rl I _ —
2515-
Up Up

Hinh 2.4 So d6 nguyén 1y bao vé 1 pha ciia bao vé khodng cdch

2.3 Role truyén cat nhanh dwong day Hoa Khanh di Cau Hai
2.3.1 Tinh nang va lgi ich

Role duge dé xuét cho F85 1a loai SEL — 2505 13 mot modun I/O tir xa c6 8 ngod vao
tiép diém va 8 ngd ra tiép diém. Trang thai cua cac ngd vao va ngd ra ndy duoc truyén
thong gitta SEL-2505 va thiét bi chu thong qua giao tiép MIRRORED BITS™ trén cong
501 quang chuyén dung.

Mdi ngd vao diéu khién mot trong tam bit MIRRORED BITS truyén di, trong khi
mdi bit MIRRORED BITS nhén duoc s& diéu khién mot tiép diém ngd ra loai Form C.
Str dung trang thai ngd vao tiép diém truyén di cho muc dich diéu khién va chi thi cua
thiét bi ¢ xa.

Kha ndng truyén thong tin giup ban don gidn hoa va cai thién cac cai dat hién c6 hoac
m&i. Thém chirc ning bao vé bus bang cach sir dung cac dau vao va dau ra tiép diém
role hién c6. Thém chirc nang lién lac thi diém don gian vao cac tng dung dudng day
hai hoic ba thiét bj dau cudi hién c6. Ngit ngudn cung cép ro le va may cit DC cho céac
so d6 phan phdi khi may cét bi su cb. Thay thé day diéu khién ra ta bén ngoai bang cap
quang dé giam tiép xuc véi dong dién mot chiéu xudng dat. Thém kha ning gidm sat
cudn day dong va chuyén di cuc bo hodc tir xa

Kich thudc nhé gon cho phép thay thé cac ro le phu hién c6 bang cach gan trén bang
diéu khién. Tu kiém tra 1am ting do tin ciy cua cac chirc ning role phu. Chan doan don
gian bao gom 22 dén LED chi béo trang thai tiép diém dau vao, dau ra, kénh va thiét bi.
Cap quang va giam sat kénh gitp tang cuong tinh bao mat cua hé thong Ba mo hinh
cung cap nhleu loai dudng truyén thong co thé 4 ap dung: soi quang da ché do 650 nm cho
duong truyén thong <500 m, sgi quang da ché d6 850 nm cho dudng truyén <15 km
hoic s¢i quang don ché do 1300 nm cho dudng truyén <80 km. Téc d6 hoat dong nhanh
¢6 thé so sanh véi role phu tdc do cao

2.3.2 Tong quan vé san pham

SEL-2505 la mot role phu tro tuyét voi hoac mot cach don gian mo rong s6 luong diém
1/0 ¢6 sén trong hé théng role. N6 tot hon so véi viée ddu ndi cting cac ro le voi nhau
thong qua co dién hodc role phu trg tinh, vi bay gi¢ ban cé thé theo doi hiéu suét cua
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kénh truyén théng. Ngoai ra, kha ning tu kiém tra cia né6 dam bao thong bao kip thoi vé

bat ky van dé nao cua thiét bi hoc kénh truyén thong.
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Thém chtrc ning ngat mach hd tro truyén thong vao céc role hién co.

Thém kénh truyén thong thay thé vao cac so d6 ngat mach diéu khién.
Ngit mach tir xa qua lién két cap quang.
Bao cao su kién kich hoat chéo.
Thuc hién cac chirc ning role phu trong khi thém kha ning tir kiém tra kha ning.
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Lua chon bao vé khoang cach két hop F21 truyén cat F85 N
tai duong day 171/Hoa Khanh 2 — 172/Cau Hai cia Dién lyc Ba Nang

+DC RELAY 1 RELAY 2 +0C
(partial) (partial)
— @D @4 —
SEL-2505 (partial) SEL-2505 (partial)

- | R¥ ke Fiber Jpy| ——
= <X E
® [ &

-0 ———— —e—— -[C

Hinh 2.6 Giao dién kénh 1/O cho role khéng c6 giao thire MIRRORED BIT géc

° Tao bao v¢ Bus st dung cac role bao vé hién co dé don gian Bus
o Bao gom SEL — 2100 dé bao vé Bus 16n hon
o Thém chuyén giao truc ti€p vao cac két nd1 dong phat hién céd
SEL-2505 {7800 | Fiber-optic
. Mux
Relay
Relay
] ——— Fiber-Optic
SEL-2505 ) 2800 Mux

Hinh 2.7 Cung cdp sw ho tro thong tin lién lac trén cdc trang mang truyén thong ky
thuat so hién co

o Cung cip dich vu bao vé tir xa gid ré qua bd ghép kénh k¥ thuét sb
o Cung cap duong dan di chuyén tir role co dién sang role MIRRORD BITS

Huéng dan: TS Pham Vin Kién

Sinh vién thuc hi¢n: Ao Van Ha G
Th.S Lé Tran Hoang Viét

Nguyen Quéc Huy
Nguyén Nha Tho

28
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tai duong day 171/Hoa Khanh 2 — 172/Cau Hai cia Dién lyc Ba Nang
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Hinh 2.8 Giao dién role c6 BITS gurong phdn chiéu véi role khong c6

e Loai bo hé thong diy dién cing tir phong diéu khién dén cau dao hodc cong
tac ngét mach do dong co van hanh

e Gidm muc ti€p xuc véi mat dat cua dong dién mot chicu

e Thém chtric ndng gidm sat tinh lién tuc cua hanh trinh/19 trinh dong
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Hinh 2.9 Giam hé théng day dién tir tii diéu khién dén tii ngoai troi
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Luya chon bao vé khoang cach két hop F21 truyén cat F85 N
tai duong day 171/Hoa Khanh 2 — 172/Cau Hai cua Dién lyc Ba Nang

CHUONG 3: TINH TOAN CU THE CHO BY KHOANG CACH F21 VA
TRUYEN CAT F85

3.1 Tong quan vé duwong diy 171/Hoa Khanh 2 - 172/Cau Hai
3.1.1 Muc tiéu ciuia dwong ddy

Hinh 3.1 Tram dién 100Kv Hoa Khanh 2

Puong diy 171/Hoa Khanh 2 - 172/Cau Hai 1a mot thanh phan quan trong trong hé
thong dién khu vyc mién Trung, dam nhiém chirc ning truyén tai dién ning gita hai
tram bién 4p 16n 1a Cau Hai (Thira Thién Hué) va Hoa Khanh 2 (Pa Ning). Viéc xay
dung va dua vao van hanh tuyén duong diy nay khong chi nhdam muc tiéu nang cao do
tin cdy cung cdp dién cho khu vuc ma con dong vai tro quan trong trong viéc on dinh
lu6i dién, nhat 14 trong bdi canh nhu ciu dién ning tai cac d6 thi va khu cong nghiép
dang gia tdng nhanh chong.

Mot trong nhirng muc tiéu chinh ctia tuyén dudng day nay 1a ting cudng lién két giita
cac khu vuc phu tai 16n, tir d6 ndng cao kha ndng du phong va khéa ndng van hanh linh
hoat ctia hé thong dién. Khi co sy cd xay ra tai mot nhanh bat ky cua ludi dién, tuyén
duong day nay co thé hd tro truyén tai dién qua cac hudng khac nham dam bao khong
gian doan nguén cung. Ngoai ra, no con tao diéu kién thuan loi cho viéc ddu ndi cac
nguon phat dién madi, dac biét 1a cdc nha may nang lugng tai tao nhu dién mat tro1 hodc
dién gié — diéu dang dugc khuyén khich dau tu manh trong chién lugc phat trién ning
lugng bén ving quéc gia.

Mat khac, tuyén duong day 171 — 172 con c6 chure nang giam tai cho cac duong day
lan can, von dang trong tinh trang vén hanh gan mure toi da vao céc thoi diém cao diém
trong ngay hoac vao mua hé. Khi nhu cau tiéu thy dién tang cao, dic bi¢t l1a tir cac khu
cong nghiép va dan cu méi tai thanh phd Pa Néng va cac huyén ven do, tuyén duong
day nay giup giam 4p luc cho hé thong hién hiru, dong thoi dam bao chit luong dién ap
va d6 on dinh ctia toan bg luéi.

Sinh vién thuc hién: Ao Vin Ha Huéng dan: TS Pham Van Kién 30
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Lua chon bao vé khoang cach két I}Qp F21 truyén cat F85 N
tai duong day 171/Hoa Khanh 2 — 172/Cau Hai cia Dién lyc Ba Nang

3.1.2 Vi tri dia Iy

Puong day 171/Hoa Khanh 2 - 172/Cau Hai nam trai dai tr Thanh phd Da Ning dén
Thanh phé Hué, véi diém dau tai tram bién ap 110kV Hoa Khanh 2 va diém cudi tai
tram bién ap 110kV Cau Hai. Tuyén dudng day nay cé chidu dai khoang 35 km, di qua
nhiéu dia hinh khac nhau bao gdm ddng bang, ddi thap va cac khu dan cu. Viéc di qua
nhiéu loai dia hinh khac nhau khién cho cong tac khao sat, thiét ké va van hanh doi hoi
phai rat can trong nham dam bao dé an toan va tin ciy.

Khu vuc tuyén dudng ddy di qua 1a vang chiu anh hudng cua thoi tiét khic nghiét, dic
biét la gi6 bdo vao mua mua kéo dai tir thang 9 dén thang 12 ‘hang nam. Bac diém khi
héu nay dét ra yéu cau cao cho hé thong bao vé role va cac thiét bi dong cit, boi chi mot
su ¢0 nho cling ¢o thé anh huong dén pham vi 16n cua ludi dién.

Bén canh yéu t6 thoi tiét, tuyén duong day con cét qua nhiéu tuyén duong giao thong
quan trong nhu Quéc 10 1A, duong sit Bic Nam, va mot sb myén duong tinh 10 két ndi
cac khu dan cu. Viéc nay lam tang do phuc tap trong cong tac thiét ké ludi, thi cong va
bao tri bao dudng. Ngoai ra, khu vyc nay con ¢ cac khu cong nghiép nhu Hoa Khanh
va Lién Chiéu — noi c6 nhiéu phu tai cong nghiép 16n va 6n dinh, doi hoi hé théng truyén
tai phai c6 do san sang cao va kha ning dap ung tirc thoi.

3.1.3 Hién trang cua dwong day

Tuyén duong day 171-172 hién tai dugc thiét ké va van hanh & cip dién ap 110kV, 1a
cap dién ap pho bién trong ludi dién phan phoi quoc gia. Puong day gém hai mach din
riéng biét, dugc treo trén hé thong cot dién bao gom ca cot bé tong ly tdm va cot thép
ma k&m. Theo thng ké hién tai, toan tuyén c6 khoang 120 cot, trong d6 khoang 70% la
cot bé tong dung cho dia hinh dong bang va d6 thi, con lai 1a cot thép dung cho cac vi tri
vuot song, vugt duong hoac dia hinh kho thi cong.

Day dan duoc sir dung 1a loai AC-185. DAy la loai day dan 18i thép c6 kha ning chiu
lwc kéo tot va duoc sir dung phd bién trong cac tuyén truyén tai co chidu dai trung binh,
v6i kha nang mang tai khoang 70 — 100 MVA tuy thudc vao diéu kién van hanh va nhiét
dd mdi truong.

Hé théng tiép dia tai cdc tram va cQt trung gian duogc bo tri déy du theo tiéu chuin
nganh di¢n, vdi dién tro tiép dat trung binh nhé hon 4 Ohm tai cac tram dau — cudi. Tuy
nhién, mot s vi tri cot ndm & khu vuc dat kho can, c6 dién tré suat cao, van can duoc
theo doi va cai thién theo chu ky.

Vé mat thiét bi bao vé, hién trang cho théy phén 16n céc role dang st dung thudc thé
hé dién tir hodc role s6 doi dau, chua c6 kha ning truyén thong hai chiéu hodc chua duoc
tich hop hoan toan vao hé thong SCADA. Piéu nay giy kho khan trong viéc theo doi
thoi gian thuc va thao tac tir xa khi co6 su ¢d. Chinh vi vay, viéc nang cép va tinh toan lai
hé thong bao vé, dic biét 1a bao vé khoang cach (F21) va bao vé truyén cit (F85) 1a hét
strc can thiét nham dap tng yéu cau hién dai héa ludi dién va nang cao d6 tin cay van
hanh.

3.2 Tinh toan HTBVRL cho xuit tuyén 171/Hoa Khanh 2 — 172/Cau Hai
3.2.1 Thanh ldp so dé6 mé phong cho tram va cdc so dé lwéi dién lién quan

Tram bién 4p (TBA) 110kV Cau Hai nhan dién tir thanh cai 110kV cia TBA 110kv
Hoa Khanh 2 thong qua duong day 171/Hoa khanh 2 — 172/Cau Hai. Ngoai ra, TBA
110kV Lang Co cling lién lac véi tram 110kv Hoa Khanh 2 thong qua duong day

Sinh vién thuc hién: Ao Van Ha Huéng dan: TS Pham Van Kién 31
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Lua chon bao vé khoang cach két I}Qp F21 truyén cat F85 N
tai duong day 171/Hoa Khanh 2 — 172/Cau Hai cia Dién lyc Ba Nang

172/Hda Khanh 2 — 171/Lang Cb tao thanh hai dudng day truyén tai tir Da Néng qua

Hue.

Tir nhitng dit liéu ta thanh l4p dugc so d6 mo6 phong cho TBA 110kv Cau Hai va cic

duong day lién quan nhu hinh 3.2.

Hinh 3.2 So' d6 mé phéng tinh todn bang ETAP

3.2.2 M6 phéng tinh todn trao lwu cong suit

Tir so d6 hinh 3.1, ta thyc hién bai todn trao luu céng suat vai kich ban bang phan mém
ETAP va thu dugc két qua nhu hinh 3.2 va hinh 3.3 dé€ phuc vu viéc tinh toan chon may

bién dong cho duong diy TBA Hoa Khanh 2

kot L
( B
Hinh 3.3 M6 phong trao heu cong sudt bang ETAP
Sinh vién thuc hién: Ao Vd~n Ha ) Huong dan: TS Pham Vc‘?n Kién 32
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Luya chon bao vé khoang cach két hop F21 truyén cat F85

tai duong day 171/Hoa Khanh 2 — 172/Céau Hai cta Dién lyc Pa Ning

Dua vao hinh 3.1 va hinh 3.2, ¢6 cac két qua mo6 phong phan bd cong suit nhu bang

dudi day:
Bang 3.1 Két qua mé phéng trdo luu cong sudt

Tu thanh cai Tai thanh cai P (MW) Q (MW) I1(A)
Hoa Khanh Bus 2 49,798 30,456 146,5

Hoa Khanh Bus 3 49,798 30,456 146,5

Bus 2 Hoa Khanh 1 49,402 28,736 290,8

Bus 3 Hoa Khanh 1 50,154 29,170 295,7

Hoa Khanh 1 Hoa Khanh 2 26,789 18,310 165,6
Hoa Khanh 1 Lang Co 22,906 10,506 128,6
Hoa Khanhl1 Cau Hai 22,907 10,503 128,6

Tt bang 3.1, ¢ ché d6 lam viéc binh thudng kich ban van hanh déu cho két qua dong
lam viéc dam bao khong vuot qua dong cho phép trén cac duong day trong so do.
3.2.3 Mé phéng tinh todn ngin mach

Ttr hinh 3.1, ta thuc hi€én moé Qhéng cac dang su ¢b nhu ngén mach 3 pha, 2 pha, 1 pha
va tai thanh cai Hoa Khanh 1 dén thanh cai Cau Hai v6i cac kich ban bang ETAP, tir d6

thu duoc két qua nhu hinh 3.4 va Hinh 3.5 dé phuc vu cho viéc tinh toan chinh dinh cho
role bao v€ khoang cach F21.
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Lua chon bao vé khoang cach két hop F21 truyén cat F85 N
tai duong day 171/Hoa Khanh 2 — 172/Cau Hai cua Dién lyc Ba Nang
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Hinh 3.4 M6 phong ngdn mach tai thanh cai Hoa Khanh 1: a) ngdn mach 3 pha;
b) ngan mach 2 pha; c) ngan mach 1 pha
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Lua chon bao vé khoang cach két I}Qp F21 truyén cat F85 N
tai duong day 171/Hoa Khanh 2 — 172/Cau Hai cia Dién lyc Ba Nang

Dua vao Hinh 3.4 cac két qua mé phong ngin mach tai thanh cai Hoa Khanh 1 & cac
kich ban van hanh dugc néu ra cu thé & bang 3.2.

Bdng 3.2 Két qud mé phong ngdn mach tai thanh cdi Hoa Khanh 1

Vi tri ngin Téng dong ngin Téng dong ngin Téng dong ngin

mach mach 1 pha (kA) mach 2 pha (kA) mach 3 pha (kA)
Hoa Khanh 1 11,929 9,383 10,834
Cau Hai 3,605 3,462 3,998

3.2.4 Tinh chon cdc thiét bi cho HTBVRL
a. Chon mdy bién dong

Nhu da dé nghi & myc 3.1.3, ta tién hanh tinh todn va chon thong s6 may bién dong
cho thanh gop Hoa Khéanh 1 cia TBA 110kV Hoa Khanh
Dua vao két qua mé phong ¢ bang 3.1, ta chon dong lam viéc 16n nhét di qua duong day
tir thanh c4i Hoa Khanh 1 dén thanh cai Cau Hai trong kich ban:
I, = 128,6 (4)
Dong dién cudng buc :
I, =1,05.128,6 = 135,03 (4)
Dong dién dinh mirc ctia may bién dong:
Lo 13503 _ 15 695 (4
12 12 7 )
Pién 4p dinh muic ciia méy bién dong:
,UdeI = Uyr = 115(4)
Vay ta chon mtrc cia may bién dong dién 1 pha co6:
+ 123kV — 1250A — 31,5kA/1s
+ Ty s6 bién dong: 200 — 400 — 800/1/1/1/1A
b, Tinh chon thong sé cai dit role SEL - 311L
Do thong s6 may bién dong o dau duong day va cudi duong day gidng nhau nén ta chi
thé hién thong sb chung cua m01 may bién dong trén mdi duong day.
Bang dudi day tom tat thong sé duong day cho 4 xuét tuyén (¢ cap dién ap 115 kV):

lampr =

Bang 3.3 Théng sé dwong ddy ciia 4 xudt tuyén

Xuat tuyén Chiéu | Loai |r (Q/km)| x;(Q/km) | r,(Q/km) x,(€/km)
dai (km) | day
A: Bus2 — Hoa 2 ACSR | 0,132 0,405 0,253 1,215
Khanhl 240
B: Bus3 — Hoa 1,97 ACSR | 0,132 0,405 0,253 1,215
Khanhl 240
C: Hoa Khanh 1 33,959 | ACSR | 0,162 0,413 0,312 1,239
— Cau Hai 185
D: HoaKhanh 1 | 33,753 | ACSR| 0,162 0,413 0,312 1,239
— Lang CO 185
Sinh vién thuc hién: Ao Van Ha Huéng dan: TS Pham Vin Kién 35
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Lua chon bao vé khoang cach két I}Qp F21 truyén cat F85 N
tai duong day 171/Hoa Khanh 2 — 172/Cau Hai cia Dién lyc Ba Nang

Tinh tong tré thir tw thuin cho tirng xuit tuyén

Téng tro thr tu thuan Z; cia mot dudng day bang (r; + jx;) nhéan véi chiéu dai duong

day. Ta tinh cu thé:
- Xuit tuyén A (Bus2 — Hoa Khanh1, chiéu dai 2 km, ACSR 240)
o Z,= (0,132 +j0,405) x 2 = 0,264 + j0,810(Q)
= 0,852271,95°(Q)
Xuit tuyén B (Bus3 — Hoa Khanh1, chiéu dai 1,97 km, ACSR 240)
o Zg = (0,132 +j0,405) x 1,97 = 0,260 + j797(Q)
= 0,839271,93°(Q)
Xuét tuyén C (Hoa Khanhl — Cau Hai, chiéu dai 33,959 km, ACSR 185)
o Z;=(0,1620 +j0,413) x 33,959 = 5,501 + j13,872()
= 14,923268,37°(Q)
Xuat tuyén D (Hoa Khanhl — Lang Cb, chiéu dai 33,753km, ACSR 185)
o Zp=(0,162 + j0,413) x 33,753 = 5,467 + j13,939(Q)
= 14,973268,58° (1)
Nhitng két qua trén c6 thé dwoc trinh bay gon trong bang:
Bang 3.4 Téng tré thir tw thudn cia tieng dwong day

Xuat tuyén Z1(Tong trd thir tu thuan)

A: Bus2— Hoa Khéanhl1 0,264 + 0,810 (0,852271,95%)
B: Bus3 — Hoa Khéanh1 0,260 + 0,979 (0,839271,93°)
C: Hoa Khanhl — Cau Hai 5,501 + 13,872 (14,923268,37°)
D: Hoa Khanhl — Lang Co 5,467 +j13,939 (14,973,68,58°)

Tinh tong tré thir tw khong cho tirng xuit tuyén
Téng tré thir tuw khong Zo =(ry + jx,) nhan véi chiéu dai duong day.
- Xuit tuyén A (Bus2 — Hoa Khanh1, chiéu dai 2 km, ACSR 240)
o Zuo = (0,253 +j1,215) X 2 = 0,506 + j2,43()
= 2,483278,24°(Q)
- Xuit tuyén B (Bus3 — Hoa Khanh1, chiéu dai 1,97 km, ACSR 240)
o Zgo = (0,253 +j1,215) x 1,97 = 0,498 + j2,39(2)
= 2,44,78,23°(Q)
- Xuit tuyén C (Hoa Khanhl — Cau Hai, chiéu dai 33,959 km, ACSR 185)
o Zg = (0,312 4+ j1,239) x 33,959 = 10,595 + j42,075(Q)
= 43,39275,87°(Q)
- Xuét tuyén D (Hoa Khanhl — Lang Cb, chiéu dai 33,753km, ACSR 185)
o Zpo = (0,312 4 1,239) x 33,753 = 10,53 + j41,82()
= 43,12,75,87°(Q)
Nhirng két qua trén c6 thé dwoc trinh bay gon trong bang:
Bdng 3.5 Tong tro thir tw khéng cho tirng dwong ddy

Xuit tuyén Z0(Tong trd thi ty khong)
A: Bus2— Hoa Khanhl 0,506 + j2,43 (2,483478,24°)
B: Bus3 — Hoa Khanh1 0,498 + 2,39 (2,44478,23°)
C: Hoa Khanh1 — Cau Hai 10,595 + j42,075 (42,39275,87°)
D: Hoa Khanhl — Lang Co 10,53 + 41,82 (43,12275,87°)
Sinh vién thuc hién: Ao Vd~n Ha ) Huong dan: TS Pham Vc‘?n Kién 36
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Lua chon bao vé khoang cach két I}Qp F21 truyén cat F85 N
tai duong day 171/Hoa Khanh 2 — 172/Cau Hai cia Dién lyc Ba Nang

Dua trén tong tré Z1 va Z0 ctia mdi tuyén, ta xac dinh gidi han tac dong cho cac ving

khoang céach:
Ving 1: Bao vé 80% duong day nham tranh sai s6 CT, VT lam cho bj qua tim
Zip=08x%x17;
Ziop = 0,8% Z,

Hé sb chuyén doi gia tri dat sang nhi tha: k=CT / VT
Thoi gian tac dong nhanh t;1, = 0 + 0,15
Viung 2: Tam chinh dinh ving II cua béo v¢ thong thudng chinh dinh bao phu toan bo
duong day bao v¢ va cong voi 50%. Quy tac cai dat pho bién 1a Zone 2 = 120% chiéu
dai tuyén duoc bao vé ctua duong day ké cin ngin nhat.
Zyp = (Z1.1,2)
Zyop = (Zp.1,2)
Thoi gian tac dong vung II: tz,, = 0,2 + 0,65
Vung 3: Tam chinh dinh phai it nhat bang 1,2 1an tong tré duong diy bao vé va tong
trg duong day ké tiép dai nhat. Mot sé hudng dan con mé rong Zone 3 bao phu dén 50%
tuyén thtr ba tiép theo.
Zsp = (Z1.1.7)
Z3op = (Zo-1.7)
Thoi gian tac dong vung II: tz,, = 0,5 + 1,55
+ Tinh ving bao vé Zone 1, Zone 2, Zone 3 cho tirng duwong diy theo huéng
thuan
Tur cac cong thirc trén ta tinh dugce cac vung bao vé cua cac duong day
> Puwong diy bao vé C (Hoa Khanhl — Ciu Hai):
Ving 1: Bao vé 80% dudng ddy nham tranh sai s6 CT, VT lam cho bi qua tam
Zip=08x%xZ,
Z: Tong tro ciia dudng day bao vé thir nhat C (Hoa Khanh 1 — Cau Hai)
- Zp = 0,8% (5,501 +,13,872) = 11,942£68,37°
* Thoi gian tac dong vung 1: tz;, = 0,01s
Ving 2: Tam chinh dinh ving II cta bao vé thong thudng chinh dinh bao phu
toan bo dudng diy bao vé va cong vai 20% cta dudng ddy ké can ngin nhat.
Zyp=Zc X 1,2
- Z,p =12 x (5,501 + j13,872) =17,9074£68,37°
* Thoi gian tac dOng vung 2: tz,, = tzq, + At = 0,01 + 0,25 = 0,265
Ving 3: Tam chinh dinh phai it nhat bang 1,2 1an tong tr& duong day bao vé va
50% tong tro duong day ké tiép dai nhat.
Zzp =17 %X (Z¢)
- Z3p = 1,7 % (5,501 + j13,872) = 25,37468,37°
* Thoi gian tac dong vung 3: tz3, = tzp, + At = 0,26 + 0,25 = 0,515
+ Tinh vung bao v¢ Zone 1, Zone 2, Zone 3 cho tirng dwong diy theo huéng
thur tw khong.
Tir cac cong thirc trén ta tinh dugc cac vung bao vé cia cac duong day
> Puong day bio vé C (Hoa Khanhl — Cau Hai):
Ving 1: Bao vé 80% dudng ddy nham tranh sai s6 CT, VT lam cho bi qua tam
Ziop =0,8%XZ,
Z.: Tong trd ciia dudng day bao vé thtr nhat A (Hoa Khanhl — Cau Hai)

Sinh vién thuc hién: Ao Van Ha Huéng dan: TS Pham Van Kién 37
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Lua chon bao vé khoang cach két I}Qp F21 truyén cat F85 N
tai duong day 171/Hoa Khanh 2 — 172/Cau Hai cia Dién lyc Ba Nang

— Ziop = 0,8 X (10,595 + j42,075) = 34,71475,87°
* Thoi gian tac dong vung 1: tz40, = 0,01s
Ving 2: Tam chinh dinh ving II cta bao vé thong thudng chinh dinh bao phi
toan bo dudng ddy bao vé va cong vai 50% cua dudng diy ké can ngin nht.
Zop=Zc X 1,2
- Zyp = 1,2 X (10,595 + j42,075) = 52,07475,87°
* Thoi gian tac dOng vung 2: tz50, = tz10p + At = 0,01 4+ 0,25 = 0,265
Ving 3: Tam chinh dinh phai it nhat bang 1,2 1an tong tr& duong day bao vé va
50% tong tro duong day ké tiép dai nhét.
Zzop = 1,7 X (Z¢)
— Zsop = 1,7 X (10,595 + j42,075) = 73,76£75,86°
* Thoi gian tac dong vung 3: tz30, = tz0p + At = 0,26 + 0,25 = 0,515

Badng 3.6 Théng sé cdc ving bao vé ciia dwong ddy (So cdp)

Puong day Z 70 71 72 73 710 720 730
Bus2- Hoa Khanhl | 0,852 | 2,483 | 0,682 1,0224 | 1,448 (0,546 |0,819 1,159
Bus3 — Hoa Khanh | 0,839 |244 |0,311 0,469 | 0,661 1,952 2,928 |4,148
1
Hoa Khanh 1 — Cau 14,92 43,39 | 11,938 | 17,901 | 25,369 | 34,712 | 52,068 | 73,763
Hai 3
Hoa Khanh 1 — 1497 43,12 | 11,978 | 17,968 | 25,454 | 34,496 | 51,744 | 73,304
Lang Co 3
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Lua chon bao vé khoang cach két hop F21 truyén cat F85 N
tai duong day 171/Hoa Khanh 2 — 172/Cau Hai cua Dién lyc Ba Nang

3.3. Lua chon thiét bi va thong so trong phin mém ETAP

Dua trén cac ’sc*) liéu tinh toan tir trude. Ta lua chon TI, TU va cai dat SELL 311
theo cac thong so da co. .

Ta tinh chon cho dudng day Hoa Khanh 1 — Cau Hai.

Ta chon TI, TU véi cac thong s6 nhu bén duoi

Currgnt Transformer(CT) Echitor - CT7

Info Rating Checkaer Remarks Commant

Info = D Lﬁ_“J

Revision Data

Fram Line13

Toe HoakKhanhl - 115 KV l Basea
Equipment Condition
ITmag # ) Oinn
Service
C 20ut
Name

State  As-Built

Dascription

Standard lType
COANS) Phass B3 Rovarsa Polarity
O EC Graund
[ (o (=) (R cT7 -2 (es (@) [ ok ]| cance
35a
Current Transformer(CT) Editor - CTY
Info Rating Checker Remarks Comment
Ratio
Primary Sec. Current Ratio Turn Ratio
200 A 1 A 200:1 200:1
Class
Designation §P20 r
Burden 25 WA CT Sizing...
> B @ [ox )| cance

3.5b)
Hinh 3.5 a;b Cdu hinh ciia mdy bién dong dién TI
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Luya chon bao vé khoang cach két hop F21 truyén cat F85 N
tai duong day 171/Hoa Khanh 2 — 172/Cau Hai cua Dién lyc Ba Nang

Potential Transformer Editor P13

Infes Fating Reamarkas Coammant
3 |
= =
Fram Hoakhanhl e 115 kW Ravision Data
| Base
Phasa Connaction
Connection L-&
Equipment Condition
Tag & aln
E Sarvicea )
(R = [T
Flame

State | As-Built
Description

Online Status

Scannad | Mot Scannad

B (R (== (£ eTa - [ (w7 [ (=704 ]l Cancal

3.6a)

Patential Transformer Editor - PT3
e Hating Remarks Comment
Vellage Raling
Frimary |m *--'l K
Ratia 1160 : 1
Secondary |“:"|:II ‘“-"l v
Oy (= (k] (€ er3 2l (e () oK "

3.6b)
Hinh 3.6 a;b Cdu hinh ciia mdy bién dién dp TU
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Luya chon bao vé khoang cach két hop F21 truyén cat F85 N
tai duong day 171/Hoa Khanh 2 — 172/Cau Hai cua Dién lyc Ba Nang

SEL - 311L

Irfea Inpaut Output OCR DIF Schume Lagic TCC k& Maodaelinfo Checker Remarks  Comment
Sehvwe il
3L
Dutput
Citpuit 1D Ralay Elamant Laveal
3 1 Logic - - A
2 Do2 Lagic - -
3 Do3 Lagie Delai
Intariock
Cutput DO
Deovice Type Diowvice 10 Action
E 1 e TATHE - Dpen
Aeded
Calata

Bl (S [ =] Relayio
3.7 a

Multi-Function Relay FEditor

Relay 10

3.7b)

Infe Input Output OCKR (S]] StarZ | Distance  Schume Lagie TOC kA Madelinfa Checker Remarks Comment
Sehwaiteur a " ~
S0 Suthings Group  Group 1 7_(-:?_"}'_ =
Somng Boaso Library Info
HBueucondury 1A - Library I
Catagory Settings
All L obiel -~ Value - Lnits o
General Setings v
Line Farmmetears
Phase Distance ZIMAG, PasltiveSequence Line Im (276 T | Ohma.sec
Mho Phuse Distunce Elamoent Fes
Mho Phase Distance Overcurrent || | 2 1ANG. PositiveSequence Line Im GGOGT % | dagrees
Ground Distance ZOMAG, ZuroSuquence Line Impecd. . |8 367 3 | Ohme.swe
Mhao Ground Distance Flement Re g S B
Qumd Araund Distance Elamant R ZOANG. ZuroSequence Line Iimpad | 76618 2 | dagious
Quad and Mho Ground Distance F| | E2TP, Mho Phase Distance Eleme a
Zuro Sequenc -
Mha Phase Distance El ont Tim E2TMG, Mho Graund Distance Prot ™~
Quad and Mho Ground Distance £ | E21XG, Quednintersl Ground Dists ~N
Es-:;n::;::f:‘g:;::ﬂrmmd Rist EW [Z1p. Zane 1 Reach 21998 [ Ohms.swc
Direotional Elemonts 22P, Zane 2 Reach 3.2998 2 |Ohms.soo
ZAP. Zane A Rench 4 6747 T | Ohme sec
ZAP, Zone 4 lench o F | Ohmunue
Z21PD, Zonw 1 Time Dulay 2 2 [ Cyclun
Z2PD, Zone 2 Time Dolay 12 2 |Cyoles
(ool (emw (s (] Relayi0 2 (ew (2 oK | Gancel
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Lua chon bao vé khoang cach két hop F21 truyén cat F85 N
tai duong day 171/Hoa Khanh 2 — 172/Cau Hai cua Dién lyc Ba Nang

Multi-Function Relay Editor

Reslay10

Info Input  Output OCR  DIF StarZ | Distance  Scheme Logic TCC kA Model Info  Checker Remarks Commant
Schweitzer Settings Group  Group 1 Copy l
ORI
Setting Base Library Info

Secondary-1A Library I
Catagory Sattings
Labal - Value «  Units
g:zg::gz?&?z k2, ZeroSequence Restraint Factor,.. (02 3
Phase Distance ZOF, Forward diractional 20 thrashold |0 | Ohma,sec
Mho Phase Distance Elament Res . ; alc
Mho Phase Distsnce Overcurrent || | Z0F: Reverse directional 22 thresh, 625 £ | Ohms.sec
Ground Distance a0, PositiveSequence restraint fact... (0.1 B
Mho Ground Distance Elamant Re
Qued Ground Distance Element R| | 532V Enabls for VO Polarized and 1., | OFF
Quad and Mho Ground Distance F| | ZIMG, Zone | Reach 6.6687 ¢ |Ohmn.sec
Zero-Sequence Compensation Fa 1 -
Mho Phasa Distance Elameant Tim Z2MG, Zone 2. Reuch 190231 %[Ohma.sea
Quad and Mho Ground Distance E| | Z3MG, Zone 3 Reach 142136 S | Ohms see
Common Phase & Ground Dist El =
L oad Brtrouchionnt ZAMG. Zone 4 Reach 0 ¢ |Ohms.sec
Directional Elemants KOM1, Zona 1 Z5C Factor Magnitude |0 B
KOAY, Zonw 1 ZSC Factor Angla |0 3 [ degrees
kOM, Forward Zones ZSC FactorM.. |0 ¢
KOA, Forward Zones 25C Factor An... |0 3 [ dagrees
ELOAD. Load Encroachmuant Enabl  |NO

[E [m [‘2] <€ Ralay10 Cancel

OK
3.7¢c

Multi-Function Relay Editor

Relay 10

Info Input  Output OCR DIF StarZ | Distance  Scheme Loglo TCC kA Model Info Cheoker Remarks Comment
| Schweitzar
KARIS
B Scheme Logic (Uned for STARZ only)
(=] Dascription
- AND OR NOT XOR AN
MBC2 MBC2, Zona
MBCA MBCA3, Zona | Qutput Logic Exprassion |
MBC4 MBC4, Zone L. |
MABC | MABC 1, Zon 2 DoO2 MBC2 AND M2PT
MABC2 MABC2, Zon 3 DoOa MBC3 AND M3PT 1
MABCAH MABCSH, Zon
MABC4 MABCA4, Zon
M M1, Zane
M2 M2, Zone
M s MEPS, Zone
M4 M4, Zone
MACST MACGT, Zan
MAG2 MAG2, Zon
MAGH MAGH, Zon
MAGA MAGA, Zon
HMAGH XAGT, Zonw
XAG2 XAG2, Zone
XAG3 XAGA, Zona
XAGA XAGA, Zona
ZLouT ZLOUT Exp
_ Add Inmmrt Dolote Find & Replnce
I iiaee—
. ConbolVarable |
o Oupw
2 | (€] Relay10 -3 (eN (2] oK Cancel

3.7d)
Hinh 3.7 a,b,c,d: Cau hinh cua SEL-311L

» Ta cai dat cho cac dwong day khac twong tw nhw trén
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Lua chon bao vé khoang cach két hop F21 truyén cat F85 N
tai duong day 171/Hoa Khanh 2 — 172/Cau Hai cia Dién lyc Ba Nang

3.4 Thuc hién mo phéng

Ta mo phong ting su ¢6 cho cac duong day:
+ Dudng day Cau Hai — Hoa Khanh 1

Kich ban 1: Ngin mach 3 pha tai 20% dwong ddy Cau Hai — Hoa Khanh 1

eyt <%

- (D

- Ly

[ | e (
- ‘e
b e PLA01 48 <39 ey | 23e0ha
Ao T ey
'r;: v
@ &
I o o
|
o IL.
T
&
3.8a)
Sequence-of-Operation Events - OQutput Report: Untitled =
Location: Linel3 @ 20% from CAU HAI
- 9 L
Data Rev: Base Config: Normal Date: 12-06-2025
Study Type: Sliding Fault Fault Type: 3 Phase Reference Bus: |CAL HAI e
Time (ms) | Dewvice ID. IOID - IO Type Condition
171HEK Interlock Trlpped by Relay10 - D01
260 Relay10 Doz Relay Output | 260 On - Logic
315 171HE Interlock 55 Tripped by Relay10 - DO2
460 Relay10 Do3 Relay Output | 460 On - Logic
515 171HE Interlock 55 Tripped by Relay10 - DO3
Sinh vién thuc hién: Ao Van Ha Huong dan: TS Pham Van Kién 43
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Lua chon bao vé khoang cach két I}Qp F21 truyén cat F85 N
tai duong day 171/Hoa Khanh 2 — 172/Cau Hai cia Dién lyc Ba Nang

- - B (> ™

B i-Pam

3.8¢)
Hinh: 3.8 a) Tdc dong ciia relay 1én dwong day,; b) Chudi s kién tic dong; c) Do thi
ddc tinh bao vé khoang cach

Phan tich két qua: ‘ . ’
Vi tri su co: Linel3, tai 20% chi€u dai tir phia Cau Hai dén Hoa Khanh 1
Vi tri diém sy ¢6 (ddu X mau do) nam trong Zone 1 cua Relay10, cy thé la:
Trong Mho Zone 1 (vong tron nho nhét)
Nam 13 rang trong pham vi tac dong tirc thdi (Zone 1) cua relay

Vi tri trén so dd R-X xac nhan rang relay di nhin thay su ¢ voi tré khang nam trong
pham vi cai dat bao vé.

Relay10 da tac dong dung logic theo thtr tu Zone 1 — Zone 2 — Zone 3.

Thiét bi cat 171HK di nhan 1énh tir cac DO tuong Gng va ngat mach ding lac.

Zone 1 tac dong nhanh (60 ms) — xac nhan Relay lam viéc chinh xéc.

Dong di¢n di tu CAU HAI vé vi tri su ¢b, xac nhan hudng nhin sy ¢ cua Relay10 la
hop 1y.

Cac relay bén ngoai vung bao vé (Relayl11, Relay2) khong tac dong, diéu nay xac nhan
viéc phoi hop bao vé chon loc (selective tripping) 1a thanh cong.

» Relay10 hoat dong chinh xac va kip thoi, véi tac dong Zone 1 ¢ 60 ms.
Bao vé duoc phéi hop chon loc tdt, chi ¢ Relay10 va thiét bi cat 171HK tac dong.

Mo phong su ¢6 3 pha tai 20% Linel3 da thanh cong, relay va hé thong ngit mach 1am
viéc theo dung thiét ke.
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Luya chon bao vé khoang cach két hop F21 truyén cat F85 N
tai duong day 171/Hoa Khanh 2 — 172/Cau Hai cua Dién lyc Ba Nang

Kich ban 2: Ngin mach 3 pha tai 100% dwong day Cau Hai - Hoa Khanh 1

b —

o vt -
‘et ~
7 " 24
:C{ v : : .
o
previvy
- TP .l
J oot .
3.9a)
equence-of-Operation Events - Output Report: Untitled
Location: Linel3 @ 100% from CALU HAI
o - P = »
Data Rev: Base Config: Mormal Date: 12-06-2025
Study Type: Sliding Fault Fault Type: 3 Phase Reference Bus: CAL HAI -
Time {ms) «| Device IDw IOID « IO Type - Tl - T2 - Condition -
Relay 10 Relay Output |6 On - Logic
115 171HK Interlock 55 Tripped by Relay10 -DO1
280 Relay10 Doz2 Relay Qutput | 260 On - Logic
315 171HK Interlock 55 Tripped by Relay10 -DO2
450 Relay 10 DoO3 Relay Output | 460 On - Logic
450 Relayl2 DoO3 Relay Output | 460 On - Logic
450 Relay14 DoO3 Relay Output | 460 On - Logic
515 171HE Interlodk 55 Tripped by Relay10 -DO3
515 175 Interlodk 55 Tripped by Relay14 -DO3
515 176 Interlodk 55 Tripped by Relay12 -DO3
Sinh vién thuc hién: Ao Van Ha Huong dan: TS Pham Vin Kién 45
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Lua chon bao vé khoang cach két I}Qp F21 truyén cat F85 N
tai duong day 171/Hoa Khanh 2 — 172/Cau Hai cia Dién lyc Ba Nang

Fault Location 100 3 - - ' L

R D@ HE 123 X

R{DQPom)

X 40Pnm)|

Hinh 3.9: a) Tdc dong ciia relay 1én dwong day,; b) Chudi sie kién tic dong; c) Do thi
ddc tinh bao vé khoang cach

Phén tich két qua:

Sy ¢d xay ra tai vi tri 100% chiéu dai duong day tir Cau Hai — Hoa Khanh 1 (Linel3).

Relay10 nam ¢ dau duong day tai Cau Hai va phat hién su c6.

Dir liéu dong dién va cong suat cho thay su c6 anh huong manh dén cac thanh cai lién
quan (Cau Hai, Ling C5).

Relay10 d3 kich hoat DO1 tai 60 ms, dan dén cat 171HK (Interlock).

Tiép theo 1a DO2 va DO3 lan luot kich tai 260 ms va 460 ms, khién cac thiét bi lién
quan ngit mach.

Interlock cho thdy phan tng day chuyén trong hé thng bao vé.

Do thi R-X thé hién khu vuc hoat dong cua cac Zone cua Relayl0 (Zone 1, 2 va 3),
cung véi vi tri sy ¢ nim trong Zone 1 cta Relay10.
Cu thé:

DBuong mau xanh biéu dién tro khang t&i diém sy cb.

Diém cat nam rd rang trong ving Zone 1 ctia Relay10, nghia 1a sy ¢6 duoc phat hién
nhanh va gan.

Diéu nay phu hop v6i hanh dong Relay10 DO1 trip tai 60 ms.

Relay10 tai Cau Hai phat hién va xtr Iy sy c6 dau tién tai 60 ms (Zone 1).

Céc thiét bi lién dong 171HK, 175, 176 lan luot bi tac dong dé c6 1ap khu vurc.

Phan ung bao v¢: Nhanh, dung ving (Zone 1), dung thoi gian.

Hé thdng bao vé phdi hop ding — phan tng theo trinh ty thoi gian va zone dung chuan
k¥ thuat
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Lua chon bao vé khoang cach két hop F21 truyén cat F85 N
tai duong day 171/Hoa Khanh 2 — 172/Cau Hai cua Dién lyc Ba Nang

+ Puwong diy Ling C6 — Hoa Khanh 1.
Kich ban 1: Ngan mach 3 pha tai 20% dwong day Liang C6 — Hoa Khanhl
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3.10 a)
Sequence-of-Operation Events - Qutput Report: Untitled

Location: Linel? @ 20% from LANG CO

- 9 LN
Data Rev: Base Config: Normal Date: 12-06-2025
Study Type: Sliding Fault Fault Type: 3 Phase Reference Bus: | LANG CO [
Time (ms) | Device IDe I0ID - I0Type | Tl - T2 - Caondition -
Relay Qutput |6 On - Logic
115 172HK Interlodk 55 Tripped by Relay11 - DO1
260 Relay11l Doz Relay Output | 260 On - Logic
315 172HK Interlodk 55 Tripped by Relay11 - DO2
460 Relay1l Do3 Relay Qutput | 460 On - Logic
515 172HK Interlock 55 Tripped by Relay11 - D03
Sinh vién thuc hién: Ao Van Ha Huong dan: TS Pham Vin Kién
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Lua chon bao vé khoang cach két I}Qp F21 truyén cat F85 N
tai duong day 171/Hoa Khanh 2 — 172/Cau Hai cia Dién lyc Ba Nang

oktoatnn! B | [l n —

k@AY aRE X

MBCS Zone 1 mbo phass

Ri0-Prm)

3.10c¢)
Hinh 3.10: a) Tdc déng cia relay lén dwong ddy; b) Chudi su kién tac dong; c) Do thi
ddc tinh bao vé khoang cach

Phan tich két qua:

Vi tri su ¢d: Trén Linel7, cach LANG CO 20%, ttrc gan phia LANG CO hon.

’Céc relay nhu Relayl1 nhan dong ngén mach 16n, phu hop véi khu vuc gén Vi tri su
co.

Relayl1 tac dong dung va theo dung thir ty zone. Tac dong dau tién 12 Zone 1 (DOI),
sau d6 mo rong dan néu chua loai duoc su cb.

Céc vung bao v¢ mho cua Relayl1 Zone 1 va Zone 2 déu bao phu diém su cd, dic biét
1a Zone 1 gan hon.

Diéu nay xac nhan riang sy ¢ nim trong ving tic dong nhanh cua Relayl1.

Relay11 phat hién su ¢d va gui tin hiéu cit trong 60 ms (Zone 1).

CB nhan Iénh interlock sau 55 ms — Tong thoi gian dén khi CB md: khoang 115 ms.

Day 1a thoi gian cat rat nhanh va pht hop véi tiéu chuan bao vé, ching t6 relay va CB
1am viéc phdi hop tdt va hiéu qua.

Hé théng bao v¢ Relayl1 hoat dong chinh xac, cat su ¢d trong Zone 1 voi thoi gian
tong~115ms.

CB va relay phdi hop tt, khong gay mat dién lan rong hay cat nham khu vuc khac.

Céu hinh relay phit hop v6i mé hinh bao vé dudng déy truyén tai, gitip nang cao do tin
cay hé théng.
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Lua chon bao vé khoang cach két hop F21 truyén cat F85 N
tai duong day 171/Hoa Khanh 2 — 172/Cau Hai cua Dién lyc Ba Nang

Kich ban 2: Ngin mach 3 pha tai 100% dwong diy Ling Cé — Hoa Khanhl

X

3.11 a)

Sequence-of-Operation Events - Qutput Report: Untitled

Location: Linel? @ 100% from LANG CO

- - P = =
Data Rev: Base Config: Normal Date: 11-06-2025
Studw Tvne: Slidina Fanlt Fault Tvne: 3 Phase Referance Rus: I ANG CO ~
Time (ms) .| DeviceID . oIm I0 Type w T1l(ms), T2 (ms), Condition -
Relay11 Relay Output On - Logic
115 172HK Interlock 55 Tripped by Relayll - DO1
260 Relayll DO2 Relay Output 260 On - Logic
315 172HK Interlock 55 Tripped by Relayll - DO2
460 Relayll DO3 Relay Output 460 On - Logic
460 Relay12 DO3 Relay Output 460 On - Logic
460 Relay14 D03 Relay Output 460 On - Logic
515 172HK Interlock 55 Tripped by Relayll - DO3
515 175 Interlock 55 Tripped by Relayl4 - DO3
515 176 Interlock 55 Tripped by Relayl2 - DO3
3.11b)
Sinh vién thuc hién: Ao Van Ha Huéng dan: TS Pham Vain Kién
Nguyén Quoc Huy Th.S Lé Tran Hodang Viét

Nguyén Nhi Tho



Lua chon bao vé khoang cach két I}Qp F21 truyén cat F85 N
tai duong day 171/Hoa Khanh 2 — 172/Cau Hai cia Dién lyc Ba Nang

b » »

Fauk Location 100 % - 4

NARQHHIT ARG X

=" NELZ Zone 2 bo phase

Hoakuareh

() X

X (OPam)

Hinh 3.11: a) Tdc ddng cia relay lén dwong ddy;b) Chudi su kién tic dong: ¢) Po thi
ddc tinh bao vé khoang cach

Phén tich két qua: ‘ ,
Vi tri su c6: 100% chiéu dai Linel7 tir tram LANG CO, tirc sy ¢6 nam tai cudi duong

day.
Vi tri sy ¢6 nam rd rang trong Zone 1 ctia Relay12, Zone 1 va Zone 2 cua Relay14, va
ca Zone 1-2-3 cua Relayl1.
Cac relay da nhan dién dung ving su ¢ va tac dong dung logic thoi gian:
Zone 1: tac dong nhanh, khong tré.
Zone 2-3: tac dong c6 do tré dé phéi hop bdo v¢ chon Ilgc.
> Hé thong bao vé da hoat dong diing chirc ning:
Phat hién su ¢6 nhanh chong tai Linel7.
Relay11 14 relay chinh, phét hién va tac dong dau tién (Zone 1).
Relay12 va Relay14 tham gia bao v€ du phong, tdc dong sau theo Zone 2 hoac Zone
3.

Thiét bi dong cat (172HK...) cit mach ding theo tin hiéu logic.
Tong thoi gian cit su ¢ 14 ~515 ms, 13 gia tri chip nhin duoc cho su cb duong day

110kV hoac 220kV.
Khong c6 hién tuong tac dong sai hodc cham tré nguy hiém.

Huéng dan: TS Pham Vin Kién 50

Sinh vién thuc hién: Ao Van Ha :
Th.S Lé Tran Hoang Viét

Nguyen Quéc Huy
Nguyén Nhi Tho



Lua chon bao vé khoang cach két hop F21 truyén cat F85 N
tai duong day 171/Hoa Khanh 2 — 172/Cau Hai cia Dién lyc Ba Nang

+ Duwong diy Hoa Khanh 1- Bus 2
Kich ban 1: Ngan mach 3 pha tai 0% dwong diy Hoa Khanh1 — Bus2

- —

— 0= S
"“—O
-— =
a | g
K G B o -3 JL,,,,I« Q |
N -
— ST |
i A "9 v w—— ‘
- - T
» l[ - ‘Tl
A =
#‘. e B - -
3.12a)
Sequence-of-Operation Events - Qutput Report: Untitled ke
Location: Line9 @ 0% from Hoakhanhl
> -« [ > >
Data Rev: Base Config: Mormal Date: 11-06-2025
Studw Twvne: Slidino Fault Fault Twvna: 3 Phase Refarence Rus: HnakKhanh1 LY
Time (ms) .| DeviceID 10 Type w Tl (ms), T2 (ms), Condition
———
Interlock Trlpped by Relay21 - DO1
260 Relay21 Doz Relay Output 260 On - Logic
315 173 Interlock 55 Tripped by Relay21 - DO2
460 Relayl2 D03 Relay Output 460 On - Logic
460 Relayl4 Do3 Relay Output 460 On - Logic
460 Relay21 Do3 Relay Output 460 On - Logic
515 173 Interlock 55 Tripped by Relay21 - DO3
515 175 Interlock 55 Tripped by Relayl4 - DO3
515 176 Interlock 55 Tripped by Relayl2 - DO3
Sinh vién thuc hién: Ao Van Ha Huong dan: TS Pham Van Kién 51
Nguyen Quéc Huy Th.S Lé Tran Hoang Viét

Nguyén Nhi Tho



Lua chon bao vé khoang cach két hop F21 truyén cat F85 N
tai duong day 171/Hoa Khanh 2 — 172/Cau Hai cia Dién lyc Ba Nang

Fault Locaton: 0 LT - - '

KO QQHET ARG X

R {Q-Pnm)

{grt)) X

X (OPrim)

5 1 15

R ((3-#nm)

3.12¢)
Hinh 3.12: a) Tdc déng cia relay lén dwong ddy; b) Chudi s kién tac dong; c) Do thi
ddc tinh bao vé khoang cach

Phén tich két qua:

- Sur ¢6 ba pha x4y ra tai dau duong diy Line9 tir Hoa Khanh 1.

- Relay21 da phat hién va xu ly sy ¢ dang tai vung Zone 1 — thiét bi chinh xtr ly.

- Cac relay khac (Relay12, Relay14) da vao Zone 2 hodc 3 nhung khong tac dong sai,
do interlock bai Relay21 — bao vé phdi hop tt.

- H¢ théng phan vung b’éo vé va logic interlock hoat dong hi€u qua, tranh tac dong sai,

co lap dung vung bi su co.

Huéng dan: TS Pham Vin Kién 52

Sinh vién thuc hi¢n: Ao Van Ha G
Th.S Lé Tran Hoang Viét

Nguyen Quéc Huy
Nguyén Nha Tho



Lua chon bao vé khoang cach két hop F21 truyén cat F85 N
tai duong day 171/Hoa Khanh 2 — 172/Cau Hai cua Dién lyc Ba Nang

Kich ban 2: Ngin mach 3 pha tai 50% dwong ddy Hoa Khanh1 — Bus2

B
1

o = e }o- - R _ N

3.13a)

Sequence-of-Operation Events - Output Report: Untitled

Location: Lined @ 50% from Hoakhanhi

I - ' [ - ] -

Data Rev: Base Canfig: Marmal Date: 11-06-2025

Stidw Twne: Slidinn Fanlt Failt Twne: 3 Phase Refarmnce Riis: HrmkKhanhl

Time (ms) . Device ID . oI IO Type w T1l({ms). T2 (ms). Condition -
Relayl2 Relay Output 0 on - Logic

60 Relay2l Dol Ralay Output G50 on - Logic

115 173 Interlock 55 Tripped by Relay2l - DO1
115 176 Interlock 55 Tripped by Relayl2 - DO1
260 Relayl2 Doz Relay Qutput 260 On - Logic

260 Ralay2i no2 Ralay Dutput 260 0n - Logic

315 173 Intarlock 55 Trippad by Relay2l - DO2
3is 176 Interlock 33 Tripped by Relayl2 - DO2
460 Relayl2 Do3 Relay Output 460 On - Logic
460 Relay21i Do3 Relay Output 460 an - Logie

515 173 Tnterlock 55 Tripped by Relay2i - DOJ
515 176 Interlock 55 Tripped by Relayl2 - DO3

3.13 b)

Sinh vién thuc hi¢n: Ao Van Ha ) Huéng dan: TS Pham Vgin Kién
Nguyén Quoc Huy Th.S Lé Tran Hoang Viét
Nguyén Nha Tho



Lua chon bao vé khoang cach két hop F21 truyén cat F85 N
tai duong day 171/Hoa Khanh 2 — 172/Cau Hai cia Dién lyc Ba Nang

Fault Location. 50 *» - - '

R ARQTIHET da@&E X

R (OPrim)

R (Q-Prm)

3.13¢)
Hinh 3.13: a) Tdc déng ciia relay lén dwong ddy; b) Chudi s kién tac dong; c) Do thi
ddc tinh bao vé khoang cach

Phan tich két qua:

- Relay12 va Relay21 déu hoat dong chinh xéc, phat hién su cd nam trong Zone 1 va
tac dong ddng thoi tai 60 ms.

- Khong c6 relay ndo mét tac dung hay tré thoi gian.

- Céc interlock tai Bus 173 va 176 dugc kich hoat dung sau khi cac relay chinh da tac
dong — ngin chin céac relay khong can thiét tir hé théng phia sau.

- Hé théng dap ung bao vé 6n dinh, nhanh va tin cay.

Kich ban 3: Ngin mach 3 pha tai 100% dwong diy Hoa Khanh1 — Bus2

o= Ty L™ L (T - —~

=] e o= o - 1 :

e . = SIS t

bl leeslenl” 1 ]
B ) !
.'11 [
2AD AR K ‘L T

3.14 a)
Sinh vién thuc hi¢n: Ao Van Ha ) Huéng dan: TS Pham Van Kién 54
Nguyén Quoc Huy Th.S Lé Tran Hoang Viét

Nguyén Nhi Tho



Luya chon bao vé khoang cach két hop F21 truyén cat F85 N
tai duong day 171/Hoa Khanh 2 — 172/Cau Hai cua Dién lyc Ba Nang

Sequence-of-Operation Events - Output Report: Untitled >

Location: Line® @ 100% from Hoakhanhil

Data Rav: Basa

Canfig: Marmal

Data: 11-06-2025

Studw Twne: Slidina Fanlt Fault Tune: 3 Phase Reafarance Ris: Hoakhanhl ~
Time (ms) .| Device ID ) (| = T 10 Typa Tl {ms), T2 (ms). Caondition -
Ralaylz Relay Output on - Loglc
1158 176 Interlock 55 Tripped by Relayl2 - DO1
260 Relayl2 D2 Relay Output 260 on = Logic
315 176 Intarlock 55 Trippad by Ralayl? - DO2
460 Ralayl2 Do3 Ralay Output 460 on - Logic
4a0 Relayls Dio3 Relay Output 460 On - Logic
460 Relay2l O3 Relay Output 460 on - Logic
515 173 Interlack 55 Trippad by Ralay2l - O3
L1 174 Interlock 55 Trippad by Relayls - DO3
313 176 Interlock 55 Tripped by Relayl2 - DO3
Fauk Location: 100 ) - ' > >
7 i W 7
r0QQNOHIT aB@E X
R{QPrm)
-3 25 2 15 1 5 0 & 1 15 2 25 )
21 Shudy Typw Shding Fault z
Fauk Type: ) Phase
Locason Line bom Hoekharh ! & 1007
2t Ohe
Duput Report. Urtided
15 Data Rev. Base 15 J
Config: Normal
Date: 11-D6-200%
~Relayt2
/.—"' NEC2, Tosm 2 ho phase \
1 P 1
Pty 27 Z Felay 12
MBI, Zome 3 rrho phuss MECH Zome | reho shase
5 Belay3 5
MECI Zoos I mbo phase
= L.
é 0 fus2 0 %
= =
* El
= Rl 16 ~S
MBC2 Zene 2 mdo phase
) Retay 16
REC3, Zone 3 mhe phase !
15 15
3 -2
z ] 2.5 2 15 1 5 < S 1 15 3 25 3

R iQ".an)
3.14¢)

Hinh 3.14: a) Tdc déng cia relay lén dwong ddy; b) Chudi s kién tac dong; c) Do thi
ddc tinh bao vé khoang cach

Huéng dan: TS Pham Vain Kién 55

Sinh vién thuc hi¢n: Ao Van Ha :
Th.S Lé Tran Hoang Viét

Nguyen Quéc Huy
Nguyén Nha Tho



Lua chon bao vé khoang cach két hop F21 truyén cat F85 N
tai duong day 171/Hoa Khanh 2 — 172/Cau Hai cia Dién lyc Ba Nang

Phan tich két qua:
- Su ¢6 ba pha tai cudi duong day Line9 tir phia Hoa Khanh1 di dugc phat hién va xir
1y rat nhanh chong va chinh x4c boi Relay12 (tai Zone 1) chi sau 60 ms.
-Hé thé)ng bao vé da hoat dong ding thiét ké, theo diang thtr tu uu tién: Zone 1 — Zone
2 — Zone 3 — du phong, thé hién rd:
+ Sy phdi hop t6t gitta cac thiét bi bao vé
+ Céu hinh ving tac dong phu hop véi dic diém hé thong
+ Tinh tin cay va chon loc cao trong loai bo su )
+ Khong co6 hién tuong tac dong sai hoac thiéu bao vé

+ Duwong diy Hoa Khanh 1 — Bus3
Kich ban 1: Ngan mach 3 pha tai 50% dwong didy Hoa Khanh1l — Bus3

- - - v
R e ———

[ ——
L—— D I > t @ l o
N —
(B T e
| -
£ , 5
g *= T‘
3.15a)
Sequence-of-Operation Events - Output Report: Lntitled E
Lacatian: Linell @ %50% fram Haakhanhl
o - 9 - -
Data Rev; Base Config: Mormal Date; 11-06-2025
Studv Tune: Slidinn Faulr Fault Twns: 3 Phase Reference Ris: Homkhanhl
Time (ms) .| Device ID (= (- - 10 Type TL (M) TZ(msl Condition -
S B T

Raeloyl 6 Raelay Output a0 on - Logic

113 174 Interlock o5 Tripped by Relaylt - DO1

115 175 Interlock 55 Tripped by Relayld - DOL
260 Ralayida Doz Ralay Output 260 N - Logic
260 Falayis Do Ralay Output 260 On - Logic

318 174 Intarlock L1} Trippad by Ralaylé - 02

ERE 175 Interiock B Tripped by Relayld - DO2
G0 Raelayl+ no3 Relay Output 460 an - Logic
a0 Falay 1 D3 Ralay Cutput AG0 on - Logic

5i5 174 Interlock |3 Tripped by Relayis - DO3

515 175 Intarlock 55 Trippad by Ralayld - DO3
r X - . n

Sinh vién thuc hién: Ao Van Ha Huong dan: TS Pham Van Kién 56

Nguyen Quéc Huy Th.S Lé Tran Hodang Viét
Nguyén Nhi Tho



Lua chon bao vé khoang cach két hop F21 truyén cat F85 N
tai duong day 171/Hoa Khanh 2 — 172/Cau Hai cia Dién lyc Ba Nang

Fault Location: 50 % - 44

rdQQTEF iRaEX

1§ 14 12 1 8 €

Sy Type Shdng Fad!

Faul Type ) Phase

. Locanom Lire17 from Hoasrach 1 & 507,
Sk Oben

Outpst Report: Untifed

Can Rev Ease

12 L Corfig Normal

§ Date 11-06-2005

}

E 4
‘ Reley16
£ NEC3 Zone 3mbo phase
£
= Reiay's
& ay 't
= MBCI, Torw 2 mho phase
25 ‘
3 Feley 16
i NEC1 Zone 1 mho phase
o
-2}
)
-6

MBCY

Relw;14

Haakrachl

Roayt4

Zove 1 mho phase

MBC2 Zore 2 mbo phase

Raley 14
MEC3 Zone 3 mhe phase

(W) ¥

R{0C-Prm)

3.15¢)

Hinh 3.15: a) Tdc déng cia relay lén dwong ddy; b) Chudi s kién tic dong; c) Do thi
ddc tinh bao vé khoang cach

Phén tich két qua:

Ro le 14,16 hoat dong hoan toan chinh xac:

- Tac dong Zone 1 nhanh chéng trong 60 ms.
- Interlock va cac vung du phong duoc kich hoat theo dung thir tu va logic thoi gian.
- Khong xay ra hién tugng tac dong sai hodc bo tac dong.
- C4u hinh bao vé tin cdy va hiéu qua trong diéu kién sy cb ba pha tai 50% duong day.

Sinh vién thuc hi¢n: Ao Van Ha )
Nguyeén Quoc Huy
Nguyén Nha Tho

Huéng dan: TS Pham Van Kién
Th.S Lé Tran Hoang Viét



Lua chon bao vé khoang cach két hop F21 truyén cat F85 N
tai duong day 171/Hoa Khanh 2 — 172/Cau Hai cua Dién lyc Ba Nang

Kich ban 2: Ngin mach 3 pha tai 100% dwong day Hoa Khanh1 — Bus3
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3.16 a)
Sequence-of-Operation Events - Output Report: Untitled
Location: Linell @ 100% from Hoakhanhl
It -« v » >
Data Rev: Base Config: Maormal Date: 11-06-2025
Studw Twvne: Slidino Fault Fault Twne: 3 Phase Referencea Rus: HoakKhanh1 o
Time (ms) .| Device ID Iom IO Type - T1(ms), T2 (ms), Condition -
Relayl4 Relay Output On - Logic
115 175 Interlock 55 Tripped by Relayl4 - DO1
260 Relay14 Do2 Relay Output 260 On - Logic
315 175 Interlock 55 Tripped by Relayl4 - DO2
450 Relay14 Do3 Relay Output 460 On - Logic
450 Relayle Do3 Relay Output 460 On - Logic
450 Relay21 Do3 Relay Output 460 On - Logic
515 173 Interlock 55 Tripped by Relay21 - DO3
515 174 Interlock 55 Tripped by Relayl6é - DO3
515 175 Interlock 55 Tripped by Relayl4 - DO3

3.16 b)

Sinh vién thuc hi¢n: Ao Van Ha ) Huéng dan: TS Pham Vgin Kién
Nguyén Quoc Huy Th.S Lé Tran Hoang Viét
Nguyén Nha Tho



Lua chon bao vé khoang cach két I}Qp F21 truyén cat F85 N
tai duong day 171/Hoa Khanh 2 — 172/Cau Hai cia Dién lyc Ba Nang

Fault Location 100 S - < ' »

kD@ QT 106 X

X {nm)

3.16 ¢)
Hinh 3.16: a) Tdc déng cia relay lén dwong ddy; b) Chudi su kién tac dong; c) Do thi
ddc tinh bao vé khoang cach

Phén tich két qua:
Vi tri su ¢6: 100% Linel1 tir tram Hoa Khanhl (ttrc gén dau bén Bus3)
Vong tron bao vé ciia cac ro le: hién thi 3 viing (Zone 1, Zone 2, Zone 3) v4i cac mau
sdc va vi tri khac nhau.
Diém xay ra su ¢d (ddu X mau d6) ndm trong ving tac dong cia:
e Relayl4 (Zone 2)
e Relayl6 (Zone 1 va Zone 2)
o Relay21 (Zone 2)
Diéu nay cho thiy tit ca cac ro le trén déu dung ving tic dong va phan ung theo dung
logic bao vé du kién.
Relay14 nam & dau Linel1 tai tram Hoa Khanhl
Relay16 va Relay21 bao vé cac tuyén lién quan ciing tic dong, dam bao ving bao vé
chdng 1an va khong dé ving mu.
Viéc 3 relay cung tic dong 1a diéu binh thudng trong hé thdng bao vé co thiét ké
selective backup (du phong chon lgc).
Hé théng bao vé hoat dong diing chirc ning:
« Relayl4 phat hién su c6 tir dau — tac dong nhanh va chinh xéc.
« Relayl6 va Relay21 phan tng nhu bao vé du phong cho ving su ¢, ting do tin
cay.
« Cac interlock (175, 173, 174) hoat dong dting theo logic cat.
Khong c6 hién tuong tac dong sai (misoperation)
Thoi gian cit toan hé théng 13 515ms, hoan toan hop 1y véi mot sy ¢b ba pha va ving
Zone 2/Zone 3.

Sinh vién thuc hién: Ao Vd~n Ha ) Huong dan: TS Pham Vc‘?n Kién 59
Nguyén Quoc Huy Th.S Lé Tran Hoang Viét
Nguyén Nha Tho



Lua chon bao vé khoang cach két I}Qp F21 truyén cat F85 N
tai duong day 171/Hoa Khanh 2 — 172/Cau Hai cia Dién lyc Ba Nang

3.5 Thuec hién két hop truyén cit tai dwong diy 171/Hoa Khanh 2 — 172/ Cau Hai
3.5.1 Nguyén Iy tac dong ciia truyén cit lién dong

H¢ thong truyén cit lién dong (Pilot Tripping — F85) la mét chire nang bao vé ph01 hop
gitra hai dau dudng day, cho phep truyén tin hiéu tac dong cit mdy cit tir mot dau dén
dau con lai khi phat hién c¢6 sy ¢6 trén duong day. Chirc nang nay giup he thdng co lap
su ¢6 nhanh hon, ting d6 chinh xac va giam thiéu pham vi mat dién.

Nguyén 1y hoat dong cua F85 dya trén vi¢c phat hién su c¢d nodi tai trong vung bao vé
(zone) cta role & mot dau duong ddy, sau d6 truyén tin hiéu dong y cat hodc chan tin
hiéu cit dén dau con lai thong qua kénh lién lac s6 hodc quang hoc. Co hai ché do phé

bién:

POTT (Permissive Overreaching Transfer Trip):

Céu hinh:

Mbi dau duong day cau hinh mét role c6 ving bao vé Zone 2 (vuot ra ngoai diém
gitta duong day).

Kénh truyén tin hiéu (pilot channel) ding quang, diy dan, hoic GOOSE IEC
61850.

Céch hoat dong:

Khi mot dau phat hién sy ¢ trong Zone 2, nd gui tin hiéu "cho phép cit"
(permissive trip) dén dau bén kia.

Pau kia néu ciing phat hién dong sy ¢ ¢6 hudng, va nhan tin hiéu, thi cho phép
may cit tac dong ngay.

Diéu kién cat (TRIP) :

Diéu kién 1: Zone 2 Pickup tai dia phuong.

Diéu kién 2: Nhan duoc tin hiéu permissive tir dau xa (bit PILOT).

— Khi cé hai diéu kién déu diing thi TRIP.

Uu diém:

Nhanh hon so v6i bao vé khoang cach truyén théng Zone 2 (c6 tré).

Tin cdy hon trong cac truong hop su ¢d nam gan ranh gidi Zone 2.

PUTT (Permissive Underreaching Transfer Trip):

Cau hinh:

Zone 1 & mdi dau duoc thiét 1ap bao vé dén gan giira dudng day (underreach).
Chi khi Zone 1 phat hién sy ¢b thi méi gui tin hiéu cho phép cit dén dau con lai.
Céch hoat dong:

Khi role Zone 1 pickup, lap tirc gui tin hiéu PUTT.

Pau kia néu ciing dang trong Zone 2 pickup, nhan duoc tin hiéu PUTT thi s&
TRIP ngay.

Piéu kién cit (TRIPO:

Zone 2 pickup tai dia phuong

Nhan tin hi¢u PUTT tir dau kia

— Cho phép TRIP

Uu diém:

Giam nguy co tac dong sai khi sy c¢6 xay ra ngoai duong day (external fault).
Khéng yéu cau ca hai dau pickup cung lic nhu POTT.

Sinh vién thuc hién: Ao Van Ha Huéng dan: TS Pham Vin Kién 60

Nguyen Quéc Huy Th.S Lé Tran Hodang Viét
Nguyén Nhi Tho



Lua chon bao vé khoang cach két hop F21 truyén cat F85 N
tai duong day 171/Hoa Khanh 2 — 172/Cau Hai cia Dién lyc Ba Nang

Loi ich khi két hop F85 véi bao vé khoang cach F21
Khi tich hop F85 cung bao vé khoang cach F21, h¢ théng bao vé dat duoc:
o Tac dong nhanh hon, dic biét trong cac trudng hop dong su cd khong ré hudng.
« Phdi hop cit dong bd ¢ hai dau duong day.
« Giam nguy co cat nhim, bao vé qua rong.
e Tang do tin cay cua hé théng va kha nang ty dong hoa tram dién
3.5.2 CAu hinh logic trong Etap.

Dis_Pickup 22 —

0.01 sec

TT I ——
0 sec

Delay

— DOl
Ctrlvardl

Hinh 3.17 So d6 logic trong phan mém Etap

Protection Element Scheme Logic (Used for STARZ only)
S anD | [ OR | [NOT| [xOR A
Timer
D Pickup Dropay Output Logic Expression
Delay  Delay Dis_TimeOut_T1 OR Dis_TimeOut_T2 OR

@ | Delay | 0.1 0 Dis_TimeOut_T3
2 TT_IN
3 | TT_OUT Dis_Pickup_Z&2
Do |C1r|VarD1 OR (Dis_Pickup_Z2 AND Delay)

Hinh 3.18 Cdu hinh logic trong phan mém Etap
Muc dich logic:

Muc dich chinh cta logic nay 1a dam bao rang dau ra DO1 chi duogc kich hoat khi tin
hiéu dau vao TT IN duy tri trong it nhat 0.01 gidy va dong thoi diéu kién hé théng cho
phép thong qua bién diéu khién CtrlVarOl.

M@ ti chi tiét:

TT_IN: Tin hiéu dau vao so tir thiét bi hién trudng hodc diéu kién diéu khién.

Delay: Khéi tao tré v6i thoi gian Pickup Delay 13 0.01 gidy. Didu nay gitip loc bo cac
tin hiéu nhidu hodc xung ngan.

Dis Pickup Z2: Tin hiéu dau ra tir khéi Delay, dugc kich hoat néu TT IN duy tri trang
thai murc cao dii thoi gian yéu cau.

CtrlVar01: Bién diéu khién noi bo, biéu thi diéu kién hé thong cho phép logic dugc
thuc thi.

DOI: Tin hiéu dau ra, chi dugc kich hoat khi (Dis_Pickup Z2 AND Delay) OR
CtrlVarO1.

Sinh vién thuc hi¢n: Ao Van Ha ) Huéng dan: TS Pham Van Kién 61
Nguyén Quoc Huy Th.S Lé Tran Hoang Viét
Nguyén Nha Tho



Lua chon bao vé khoang cach két I}Qp F21 truyén cat F85 N
tai duong day 171/Hoa Khanh 2 — 172/Cau Hai cia Dién lyc Ba Nang

3.5.3 Phan tich nguyén nhan khong cai dwoc truyén cit lién dong (F85) trén ETAP
Trong qua trinh nghién ctru va moé phong chirc ning truyén cit lién dong (F85) trong

phan mém ETAP cho duong day 171/Hoa Khanh 2 — 172/Cau Hai, nhom thyc hién gip

phai mot sé han ché khién chtrc ning nay khong thé cAu hinh hoic mé phong day du.

Duéi day la cac nguyén nhan chinh:

Gi6i han ciia phin mém ETAP phién ban sir dung

Phian mém ETAP duoc chia thanh nhiéu phién ban véi cac module chirc ning khac
nhau. Tinh ndng truyén cat lién dong (Transfer Tripping — F85), dac biét dudi dang Pilot
Scheme nhu POTT (Permissive Overreaching Transfer Trip) hay DCB (Directional
Comparison Blocking), yéu cau phan mém phai ho trg cdc mo-dun nang cao nhu:

e Star — Logic Coordination
o Star — Relay Logic Editor
o SCADA / Control Scheme

Tuy nhién, trong qué trinh thyc hi¢n, nhom chi sir dung phién ban co ban ctia ETAP
(gi61 han module), do do khong c6 day du cong cu cau hinh kénh truyén tin hiéu hodc
mo phdng logic truyén 1énh gitra hai dau duong day.

ETAP khéong hé trg' mé phéng kénh truyén thong vit ly
Trong thyc té, tin hiéu F85 duogc truyén qua cac kénh truyén thong nhu:
o Cép quang
o Microwave
o Giao thtc Mirrored Bits (SEL)

Tuy nhién, ETAP khong hd trg md phong truc tié'pq cac yéu to vat Iy cta kénh truyén,
cling nhu khong ho trg cau hinh giao ti€p role cu thé nhu SEL-311L trong moi trudng
thuc. Diéu nay dan dén viéc khong thé mo phong churc nang guri/nhén tin hi¢u F85 gitra
hai dau duong day nhu trong thyec te.

Logic diéu khién trong ETAP bi gi6i han
Trong ETAP, logic diéu khién role thuong dugc thiét ké don gian théng qua cac khoi
logic co ban (AND, OR, Delay). Tuy nhién:
« Khong c6 san khdi mé phong chirc nang Transfer Trip Relay
« Khong c6 Trigger Event tir role dau A dé tac dong role dau B nhu truyén thong
cua F85.

Diéu nay khién cho viéc gia 1ap truyén cat (cut-through logic) gitra hai dau duong day

khong kha thi trong moi truong ETAP tiéu chuén.
Két luén:

Do nhiing h‘an ché néu trén, viéc cé}i dat va mo phong churc nang truyén cit lién dong
(F85) trén phan mém ETAP gap nhiéu tré ngai. Tuy nhién, nhom da tién hanh minh hoa
nguyén ly hoat dong truyén cat bang so d6 va giai thich logic dé€ dam bao d¢ tai van dap
ung yéu cau k¥ thuat va tinh thyc tién cao.
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3.6 Két qua phiéu chinh dinh role cho dwong diy va thanh cai 110kV

3.6.1 Phiéu chinh dinh

M0 ta chung

role cho xudt tuyén 110 — 172/Ciu 2

PHIEU CHI PINH RO-LE BAO VE
TRAM: 110Kv HOA KHANH 2

Thiét bi dwge bio vé:
Hai

Xuat tuyén di Cau | Kiéu bao vé:

Béo v¢ khoang cach (kém 85)

My cat:

Tén Role:
SEL311C

Phién ban ro-le:

So d6 danh so:

S6 hiéu Role:

TY s6 - chi danh bién  800/1A (TIMC 171) | Nha san xudt:  SEL

dong dién:

TY s6 - chi danh bién Niam liap dat: 2017

dién ap:

S6 hiéu ban vé mjt soi: Phan mém: Phién ban phan
mém:

T bio vé:

Mach béo vé:

Nguyén tic hoat ddng ciia cac chirc ning bao vé chinh trong ro-le

Chirc | Cap Ngudng chinh dinh Tin hiéu diéu khién Tac dong
ning | bao vé Gia tri Thoi gian ngoai
tré
21 1 Z1=8.98Q 0.00's Cat MC
2 72 =13.46Q 0.30s
3 73=2744Q OFF
85 | POTT | ECOMM=POTT Tin hiéu truyén cat tir 172 | Cat MC 171/Hoa
Cau Hai Khanh — MC
DTT 172/Céu Hai
Luuy
Muc dich ban hanh phiéu chinh dinh:
Pham vi thay doi: [ ]Chtic ning [ | Ngudng chinh dinh [ ] Tin hiéu []
Téc dong
Yéu ciu ciia Trung tim Piéu do:
Nguoi 1ap phiéu
Dién thoai/Fax
E-mail
Ngay lap phiéu Ngay/gio chinh dinh | Nguoi chinh dinh | Nguoi gidm sat (Nhan vién
(ky, ho tén) VH tram/Nhan vi¢n truc
thao tac luu dong)
(ky, ho tén)
Xac nhén ciia phiéu [ ]Pung theo phiéu [ ]Khong dang theo phiéu
chinh dinh:

Sinh vién thuc hién: Ao Vd~n
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Luya chon bao vé khoang cach két hop F21 truyén cat F85

tai duong day 171/Hoa Khanh 2 — 172/Céau Hai cta Dién lyc Pa Ning

TRI SO CHINH PINH CHI TIET

Function | Setting Description Range Value | Note
21/2IN Z1P Reach Zone 1 (Ohms Range = 0.25 to 320.00, | 8.98

secondary) OFF

Z2P Reach Zone 2 (Ohms 0.25 to 320.00, OFF 13.46
secondary)

Z3P Reach Zone 3 (Ohms 0.25 to 320.00, OFF 27.44
secondary)

ZAP Reach Zone 4 (Ohms 0.25 to 320.00, OFF 27.44 | (1)
secondary)

50PPI Phase-Phase Current Fault 0.10 to 34.00 0.10
Detector

ZIMG Zone 1 (Ohms secondary) 0.25 to 320.00, OFF 8.98

22MG Zone 2 (Ohms secondary) 0.25 to 320.00, OFF 13.46

7Z3MG Zone 3 (Ohms secondary) 0.25 to 320.00, OFF 27.44

ZAMG Zone 4 (Ohms secondary) 0.25 to 320.00, OFF 27.44

XGl1 Zone 1 Reactance (Ohms 0.25 to 320.00, OFF 8.98
secondary)

XG2 Zone 2 Reactance (Ohms 0.25 to 320.00, OFF 13.46
secondary)

XG3 Zone 3 Reactance (Ohms 0.25 to 320.00, OFF 27.44
secondary)

XG4 Zone 4 Reactance (Ohms 0.25 to 320.00, OFF 2744 | (2)
secondary)

RGI Zone 1 Resistance (Ohms 0.25 to 250.00 30.00
secondary)

RG2 Zone 2 Resistance (Ohms 0.25 to 250.00 35.00
secondary)

RG3 Zone 3 Resistance (Ohms 0.25 to 250.00 45.00
secondary)

RG4 Zone 4 Resistance (Ohms 0.25 to 250.00 45.00
secondary)

S50L1 Zone 1 Phase Current FD 0.10 to 20.00 0.10
(Amps secondary)

50GZ1 Zone 1 Residual Current FD 0.10 to 20.00 0.10
(Amps secondary)

kOM1 Zone 1 ZSC Factor Mag 0.000 to 6.000 0.63
(unitless)

kOA1 Zone 1 ZSC Factor Ang -180.00 to 180.00 11.13
(degrees)

Z1PD Zone 1 Time Delay (cycles) 0.00 to 16000.00 0.00

Z2PD Zone 2 Time Delay (cycles) 0.00 to 16000.00 15.00

Z3PD Zone 3 Time Delay (cycles) 0.00 to 16000.00 OFF

Z4PD Zone 4 Time Delay (cycles) 0.00 to 16000.00 135.0

0

Z1PD Zone 1 Time Delay (cycles) 0.00 to 16000.00 0.00

Z2PD Zone 2 Time Delay (cycles) 0.00 to 16000.00 15.00

Z3PD Zone 3 Time Delay (cycles) 0.00 to 16000.00 OFF
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tai duong day 171/Hoa Khanh 2 — 172/Céau Hai cta Dién lyc Pa Ning

Z4PD Zone 4 Time Delay (cycles) 0.00 to 16000.00 135.0
0
Z1PD Zone 1 Time Delay (cycles) 0.00 to 16000.00 0.00
Z2PD Zone 2 Time Delay (cycles) 0.00 to 16000.00 15.00
Z3PD Zone 3 Time Delay (cycles) 0.00 to 16000.00 OFF
Z4PD Zone 4 Time Delay (cycles) 0.00 to 16000.00 135.0
0
85 ECOMM Enable Communication Assisted Trpping Schemes
. Range = 0.00 to
Z3RBD Zone 3 Reverse Block Time 16000.00 cycles in 0.25 5.00
Delay . cyc
increments
Range = 0.00 to 10.00
EBLKD | Echo Block Time Delay 16000.00 cycles in 0.25 c c
increments Y
Range = 0.00 to
ETDPU | Echo Time Delay Pickup 16000.00 cycles in 0.25 | OFF
increments
EWEFC Weak-Infeed Enable Select: Y, N N
EZ1EX Zone 1 Extension Select: Y, N N
EDEM Demand Metering Type Select: THM, ROL THM
DMTC Time Constant (minutes) Select: 5, 10, 15, 30, 60 | 60
ppEmp | Phase Pickup (Amps Range =0.10t03.20 | OFF
secondary)
NDEMp | Ground Pickup (Amps Range = 0.100 0 3.200 | OFF
secondary)
GpEMp | Residual Ground Pickup (Amps | oo — 00210320 | OFF
secondary)
QDEMP | Negative-Sequence Pickup Range =0.10 10320 | OFF
(Amps secondary)
Minimum Trip Duration Time | Range =2.00 to
TDURD | cles in 0.25 increments) 16000.00 25.00
Close Failure Time Delay Range = 0.00 to
CFD (cycles in 0.25 increments) 16000.00, OFF OFF
3pop | [hree-Pole Open Time Delay - p. 00— 00 10 60.00 | 0.50
(cycles in 0.25 increments)
OPO Open Pole Option Select: 52, 27 52
77GTSP Zone 2 Ground Distance Single Select: Y, N N
Pole Trip
67QGSP ane 2 Overcurrent Single Pole Select: Y, N N
Trip
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3.6.2 Phiéu chinh dinh role cho xudt tuyén 110 — 171/Léing Cé

MGo ta chung

PHIEU CHI PINH RO-LE BAO VE
TRAM: 110Kv HOA KHANH 2

dién ap:

Thiét bi dwoc bdo vé:  Xuét tuyén di Kiéu bao vé: Bao vé khoang cach (kém 85)

Lang Co

May cit: 172 Tén Role: Phién ban ro-le:
SEL311C

So d6 danh so: S6 hiéu Role:

Ty s6 - chi danh bién 800/1A (TIMC 172) | Nha san xuat:  SEL

dong dién:

Ty s - chi danh bién Nam lap dat: 2017

So hiéu ban vé mét sgi:

Phan mém:

Phién ban phan
mém:

T bao vé:

Mach béo vé:

Nguyén tic hoat ddng ciia cic chirc niing bao vé chinh trong ro-le

Chirc | Cip Ngung chinh dinh Tin hiéu diéu khién Tac dong
ning | bao vé Gia tri Thoi gian ngoai
tré
21 1 Z1=845Q 0.00 s Cat MC
2 7Z2=12.70Q 0.60s
3 Z3=15.00 Q -
85 | POTT | ECOMM=POTT Tin hiéu truyén cit tir
171/Lang Co
DTT
Luuy
Muc dich ban hanh phiéu chinh dinh:
Pham vi thay doi: [ ]Chicniang [ ] Ngudng chinh dinh [ ] Tin hiéu []
Téc dong
Yéu ciu ciia Trung tim Piéu do:
Nguoi 1ap phiéu
Dién thoai/Fax
E-mail
Ngay l1ap phiéu Ngay/gio chinh dinh | Nguoi chinh dinh | Nguoi gidm sat (Nhan vién
(ky, ho tén) VH tram/Nhan vi¢n truc
thao tac luu dong)
(ky, ho tén)
Xac nhén ciia phiéu [] Dling theo phiéu [ ] Khong dung theo phiéu
chinh dinh:
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TRI SO CHINH PINH CHI TIET

Functio | Setting | Description Range Value | Note
n
21/2IN | Z1P Reach Zone 1 (Ohms secondary) | Range = 0.25 to 320.00, | 8.98
OFF
72P Reach Zone 2 (Ohms secondary) | 0.25 to 320.00, OFF 13.46
Z3P Reach Zone 3 (Ohms secondary) | 0.25 to 320.00, OFF 27.44
74P Reach Zone 4 (Ohms secondary) | 0.25 to 320.00, OFF 27.44 | (1)
50PPI Phase-Phase Current Fault 0.10 to 34.00 0.10
Detector
ZIMG | Zone 1 (Ohms secondary) 0.25 t0 320.00, OFF 8.98
Z2MG | Zone 2 (Ohms secondary) 0.25 to 320.00, OFF 13.46
23MG Zone 3 (Ohms secondary) 0.25 to 320.00, OFF 27.44
ZAMG Zone 4 (Ohms secondary) 0.25 to 320.00, OFF 27.44
XGl1 Zone 1 Reactance (Ohms 0.25 to 320.00, OFF 8.98
secondary)
XG2 Zone 2 Reactance (Ohms 0.25 to 320.00, OFF 13.46
secondary)
XG3 Zone 3 Reactance (Ohms 0.25 to 320.00, OFF 27.44
secondary)
XG4 Zone 4 Reactance (Ohms 0.25 to 320.00, OFF 2744 | (2)
secondary)
RGI Zone 1 Resistance (Ohms 0.25 to 250.00 30.00
secondary)
RG2 Zone 2 Resistance (Ohms 0.25 to 250.00 35.00
secondary)
RG3 Zone 3 Resistance (Ohms 0.25 to 250.00 45.00
secondary)
RG4 Zone 4 Resistance (Ohms 0.25 to 250.00 45.00
secondary)
S50L1 Zone 1 Phase Current FD (Amps | 0.10 to 20.00 0.10
secondary)
50GZ1 Zone 1 Residual Current FD 0.10 to 20.00 0.10
(Amps secondary)
kOM1 Zone 1 ZSC Factor Mag 0.000 to 6.000 0.63
(unitless)
kOA1 Zone 1 ZSC Factor Ang (degrees) | -180.00 to 180.00 11.13
Z1PD Zone 1 Time Delay (cycles) 0.00 to 16000.00 0.00
Z2PD Zone 2 Time Delay (cycles) 0.00 to 16000.00 15.00
Z3PD Zone 3 Time Delay (cycles) 0.00 to 16000.00 OFF
ZAPD Zone 4 Time Delay (cycles) 0.00 to 16000.00 135.0
0
Z1PD Zone 1 Time Delay (cycles) 0.00 to 16000.00 0.00
Z2PD Zone 2 Time Delay (cycles) 0.00 to 16000.00 15.00
Z3PD Zone 3 Time Delay (cycles) 0.00 to 16000.00 OFF
Z4PD Zone 4 Time Delay (cycles) 0.00 to 16000.00 135.0
0
Z1PD Zone 1 Time Delay (cycles) 0.00 to 16000.00 0.00
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Z2PD Zone 2 Time Delay (cycles) 0.00 to 16000.00 15.00
Z3PD Zone 3 Time Delay (cycles) 0.00 to 16000.00 OFF
ZAPD Zone 4 Time Delay (cycles) 0.00 to 16000.00 135.0
0
85 ECOMM Enable Communication Assisted Trpping Schemes
. Range = 0.00 to
Z3RBD Zone 3 Reverse Block Time 16000.00 cycles in 0.25 5.00
Delay . cyc
increments
Range = 0.00 to 10.00
EBLKD | Echo Block Time Delay 16000.00 cycles in 0.25 c c
increments Y
Range = 0.00 to
ETDPU | Echo Time Delay Pickup 16000.00 cycles in 0.25 | OFF
increments
EWEC Weak-Infeed Enable Select: Y, N N
EZ1EX | Zone 1 Extension Select: Y, N N
EDEM | Demand Metering Type Select: THM, ROL THM
DMTC | Time Constant (minutes) Select: 5, 10, 15, 30, 60 | 60
PDEMP | Phase Pickup (Amps secondary) | Range =0.10 to 3.20 OFF
NDEMp | Ground Pickup (Amps Range = 0.100 to 3.200 | OFF
secondary)
GpEMp | Residual Ground Pickup (Amps | p o — 00210320 | OFF
secondary)
QDEMP | Negative-Sequence Pickup Range =0.10t03.20 | OFF
(Amps secondary)
Minimum Trip Duration Time Range = 2.00 to
TDURD (cycles in 0.25 increments) 16000.00 25.00
Close Failure Time Delay (cycles | Range = 0.00 to
CFD in 0.25 increments) 16000.00, OFF OFF
3pop | Lhree-Pole Open Time Delay | p. o _ 00 16 60.00 | 0.50
(cycles in 0.25 increments)
OPO Open Pole Option Select: 52, 27 52
27GTS | Zone 2 Qround Distance Single Select: Y, N N
P Pole Trip
67QGSP ane 2 Overcurrent Single Pole Select: Y, N N
Trip
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Lua chon bao vé khoang cach két I}Qp F21 truyén cat F85 N
tai duong day 171/Hoa Khanh 2 — 172/Cau Hai cia Dién lyc Ba Nang

KET LUAN VA HUONG PHAT TRIEN
Két luin

Sau thoi gian nghién ctu, khao sat va thuc hi¢n dd 4n voi dé tai “Lua chon bdo vé
khodng cach F21 két hop truyén cdt F85 tai dwong ddy 171/Hoa Khanh 2 - 172/Cau Hai
cua Dién luc Pa Nc?ng”, nhom thuc hién da dat dugc nhitng két qua nhu sau:

- Hé théng bao v¢ role dong vai tro cuc ky quan trong trong viéc dam bao an toan, do
tin c@y va 6n dinh cho ludi dién. Khi su ¢6 xay ra trén duong day truyén tai, hé thong
bao v€ phai phat hién nhanh, c6 1ap kip thoi phan tr bi sy ¢b, nhdm han ché thiét hai va
tranh lan truyén sy cd ra pham vi rong. Viéc nghién ciru, lya chon va thiét lap role bao
v€ phu hop 1a mét trong nhiing yéu tb then chét giup nang cao chat lugng cung cap dién
va toi uvu héa van hanh hé théng dién.

-Puong day 171/Hoa Khanh 2 — 17 2/Cau Hai la tuyen duong day quan trong, c6 nhiém
vu truyén tai dién nang tu tram 110kV Hoa Khanh 2 dén khu vuc Cau Hai va ving phu
can. Vé6i dic diém vé chiéu dai duong day, két cdu van hanh va diéu kién phu tai thuc
té, phuong phap sir dung role bao vé khoang cach F21 két hop chirc ning truyén cat F85
1a phuong an tdi uu.

Trong do6:

« Role F21 dam nhén vai tro bao vé khoang cach, phén chia vang bao v¢ hop ly de
phat hién va xur Iy cac su c¢b ngin mach (pha - pha, pha - dat) trong thoi gian ngin
nhat.

« Chirc ning F85 (truyén cat) hd tro tang toc do tac dong cua role & dau ddi dién,
gitip bao vé hoat dong hiéu qua hon trong cac truong hop su ¢b khong rd rang vé
chiéu dong dién.

- D6 4n d3 tién hanh cac budce tinh toan can thiét dé xac dinh cac tham sb cai dit cho
role F21 nhu tré khang duong day, pham vi vung bao vé€ (Zone 1, Zone 2, Zone 3), thoi
gian tac dong twong mg ciing nhu diéu kién phdi hop giita cac role.

Huwéng phat trién

Pé phat huy t6i da hiéu qua bao vé dudng diy va nang cao chat lugng van hanh hé
théng dién, nhom thuc hién xin dé xuit mot sb kién nghi nhu sau:

- bién lyc Pa Ning nén mo rong ap dung phuong an bao vé F21 két hop F85 cho cac
tuyén duong day quan trong khac trong khu vuc, dic biét 1a nhitng tuyén c6 chiéu dai
trung binh dén 16n, phu tai quan trong, hodc lién két nhiéu nguén cip. Viéc chuan hoa
c4u hinh role bao vé ciling s& giup cong tic van hanh — bao tri thuan loi hon.

- bé khai thac hiéu qua cac chirc nang hién dai cua role s6, doi ngii can bd ky thuat,
van hanh can duoc dio tao chuyén séu vé nguyén 1y hoat dong, cach cai dat, kiém tra —
thtr nghiém va xu ly tinh hudng thuc te Bén canh do, viéc t6 chirc cac 16p cip nhat cong
nghé moi tir nha san xut role ciing rit can thiét.

- Viéc kiém tra dinh ky va hiéu chinh lai tham sd cai dit cta role 12 yéu cau bat budc
nham dam bao role ludn hoat dong ding véi dic tuyén thiét ké, tranh tinh trang sai léch
do thoi gian, moi truong hoac thay ddi cAu hinh ludi dién.
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PHU LUC
PHU LUC 1: PHIEU CHINH PINH RO-LE

o MAU PHIEU CHINH PINH RO-LE BAO VE
Cap Diéu do ban hanh phiéu
(ghi theo mau cong van)

S6 phiéu:
Trang:

Ax(Bx)-Stt-Nam/TTVVV
1 / (Tong so trang)

PHIEU CHI PINH RO-LE BAO VE

TRAM/NHA MAY:
M0 ta chung
Thiét bi dwoc bio vé: (1) | Kiéu bao vé: (8)
May cit: (2) | Tén Role: 9) \ Phién ban ro-le: (10)
So do danh so: (3) | S6 hiéu Role:  (11)
TY s6 - chi danh bién dong dién: (4) | Nha san xuit: (12)
TY s0 - chi danh bién dién ap:  (5) | Nam lip dit: (13)

S6 hiéu ban vé mjt soi: (6) | Phan mém: (14) \ Phién ban phin mém: (15)
T béo vé: (7) | Mach bao vé: (16)

Nguyén tic hoat ddng ciia cic chirc ning bio vé chinh trong ro-le

. A e A Ngwong chinh dinh Tin hi¢u diéu [ oan
Chicning | Capbiove ™—oii | Thoi gian tré | khién ngoai | ¢ 90ng
(17) (18) (19) (20) (21) (22)
Luuy
Muc dich ban hanh phiéu chinh dinh: (23)
Pham vi thay doi: (24) [ JChicning [ ] Ngudng chinh dinh [ ] Tin hiéu []
Tac dong
Yéu cau ciia Trung tim Diéu do: (25)
Nguoi I1ap phiéu (ky, ho tén) Giam dbc (P.Giam | (ky, ho tén, dong diu)
Pién thoai/Fax déc) Cap Piéu do
E-mail (26) Ax(Bx)
Ngay lap phiéu Ngay/gio’ chinh dinh Nguwoi chinh dinh Nguwoi giam sat (Nhan
(ky, ho tén) vién VH tram/Nhan
vién truc thao tac luu
dong)
(ky, ho tén)
Xac nhén ciia phiéu []Dling theo phiéu [ ] Khong dung theo phiéu
chinh dinh: (27)
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Cdp Diéu do ban hanh phiéu
(ghi theo mau cong van)

Trang:

S6 phiéu:

Ax(Bx)-Stt-Nam/TTVVV
1 / (Tong so trang)

PHIEU CHI PINH RO-LE BAO VE
Y kién ciia ngudi chinh dinh vé cac gia tri khong cai dit theo phicu

Dia chi

Gia tri chinh dinh theo phiéu

Gia tri cai dat trén Ro-le

Sinh vién thuc hién: Ao Vd~n Ha

Nguyen Quéc Huy
Nguyén Nha Tho

Huéng dan: TS Pham Van Kién
Th.S Lé Tran Hoang Viét
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Luya chon bao vé khoang cach két hop F21 truyén cat F85

tai duong day 171/Hoa Khanh 2 — 172/Cau Hai cta Pién lyc Pa Ning

PHU LUC 2: SO PO LUOI PIEN 110KV KHU VUC PA NANG
SO DO KET DAY LUO1DIEN 110KV KHU VU'C DA NANG - NAM 2024
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Sinh vién thuc hi¢n: Ao Van Ha

) Huéng dan: TS Pham Van Kién
Nguyen Quoc Huy Th.S Lé Tran Hoang Viét

Nguyén Nhi Tho
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Luya chon bao vé khoang cach két hop F21 truyén cat F85

tai duong day 171/Hoa Khanh 2 — 172/Céau Hai cta Dién lyc Pa Ning

PHU LUC 3: TINH HINH MANG TAI CAC PUONG DAY 110KV HOA

KHANH THANG 3/2024
A \ A Tiét dién Ch}f.:u Icp | Imax Mure d?.
TT Tén dwong day (mmzi dai (A) (A) mang tai
(km) (%)
1 | 171/Hoakhanh 220 — 172/CauDé | ACI85 | 12,059 | 510 | 194 20,3
2 | 172/Hoa khanh 220 — 172/Xuan Ha | ACI185 828 | 510 | 287 56,3
o . lAC185-
3 | 173/Héa khanh 220 - 171/Hoa Lién | © 0" | 6,374 | 510 | 225 442
4 | 174/Hoakhanh220—172/Lien | 165 | 11061 | 510| 170 334
Chiéu
5 175/Hoa khanh 220 — 174/Hoa AC240 1.867 | 610 | 236 38.6
Khénh 2
6 176/Hoa khanh 220 — 173/Hoa AC240 1922 | 610 | 194 31.8
Khanh 2
7 171/Hoa Khanh 2 —172/CauHai | ACI185 | 33.869 | 510 | 128.6 252
8 | 172/HoaKhanh2 - 171/Lang Co | ACI85 | 33,753 | 510 | 128,6 252
Sinh vién thuc hién: Ao Vd~n Ha Huong dan: TS Pham Van Kién 74
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Lua chon bao vé khoang cach két I}Qp F21 truyén cat F85 N
tai duong day 171/Hoa Khanh 2 — 172/Cau Hai cia Dién lyc Ba Nang

PHU LUC 4: HIEN TRANG MANG TAI CUA CAC MBA 110KV

] Sdm Pmax Pmax Ty 1€ mang tdi | Tang/giam so

TT | May biéen ap 110kV (MVA) 2023 ng.z‘ly hién Pmax/Pdm voi Pmax 2023
MW) | tai (MW) (%) (%)
1 | 220 Hoa Khanh | T1 63 35,2 26 42,1 -26,3
2 | 220 Hoa Khanh | T2 63 35,7 15,5 25,1 -56,7
3 Xuan Ha T1 63 31 22,2 35,9 -28.,4
4 Xuan Ha T2 63 28 23,8 38,5 -15,2
5 Cau Do T1| 63 29 24,2 39,2 -16,6
6 Cau Do T2 40 29,7 18,3 46,7 -38,3
7 Lién Chiéu T1 40 26,3 22,1 56,4 -15,9
8 Lién Chiéu T2 40 26,8 23,7 60,3 -11,7
9 HoaKhanh2 | T1 63 33,3 21,6 35,03 -35,0
10 | HoaKhénh2 | T2 63 13,7 9.8 15,8 -28,9
1 Hoa Lién T1 40 9 7,8 19,9 -13,0
12 Hoa Lién T2 40 9 1 2,6 -88,5
Sinh vién thye hién: Ao Van Ha Hudng dan: TS Pham Vén Kién 75
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Luya chon bao vé khoang cach két hop F21 truyén cat F85 N
tai duong day 171/Hoa Khanh 2 — 172/Cau Hai cia Dién lyc Ba Nang
PHU LUC 5: SO PO HIEN TRANG MO:l" SO TBA 110KV THUQC PIEN LUC
DA NANG

TBA 220kV
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Hinh 1 So do két ludi cac dwong ddy 110kV T220 Hoa Khanh — Lién Chiéu, T220 Hoa
Khanh — Hoa Lién, Hoa Lien — Ham Hai Van, Lién Chieu — Ham Hai Van
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Lua chon bao vé khoang cach két hop F21 truyén cat F85 N
tai duong day 171/Hoa Khanh 2 — 172/Cau Hai cua Dién lyc Ba Nang
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Hinh 2 So do két ludi cic dwong day 110kV T500 Pa Nang - Xudn Ha - 500 Da Néng -
Cau Do - T220 Hoa Khanh - Xuan Ha - T220 Hoa Khanh - Cau Po TBA T220 Hai
Chdu - Chi Lang - Xudan Ha
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Luya chon bao vé khoang cach két hop F21 truyén cat F85 N
tai duong day 171/Hoa Khanh 2 — 172/Cau Hai cua Dién lyc Ba Nang
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Hinh 3 So do két luéi cac dwong day 110kV T220 Hoa Khéanh - Hoa Khdnh 2, Hoa
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Hinh 4 So dé ddanh so thiét bi tram bién dp 110kV Hoa Khdnh 2
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Luya chon bao vé khoang cach két hop F21 truyén cat F85 N
tai duong day 171/Hoa Khanh 2 — 172/Cau Hai cua Dién lyc Ba Nang
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Hinh 5 So do danh so thiét bi tram bién ap 110kV Lién Chiéu
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