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TOM TAT

Tén dé tai: Ung dung phuong phap t6i wu cai dit bao vé qua dong sir dung chudn IEC
61850 trén ludi dién truyén tai mién trung Viét Nam.

Sinh vién thuc hién: Cao Xuan Phong - Nguyén Duy Viét Nhat - V& Manh Kiét

S thé sinh vién:105200100 — 105200099 — 105200131. Lép: 20D1-20D2

Db an nghién ciru “Ung dung phuong phap tdi wu héa cai dit bao vé qua dong st
dung chuan IEC 61850 trén ludi dién truyén tai mién trung Viét Nam”. Viéc ing dung
chuan IEC 61850 gitp nang cao kha ning giao tiép, trao doi dit liéu va dong bo hoa giira
cac thiét bi bao vé, tir d6 cai thién do chinh xac va tée do tac dong cua h¢ théng bao vé.
Thong qua phuong phap t6i vu bang phan mém ETAP va cac thong s6 cai dit bao vé
dugc xac dinh hop 1y, dam bao phdi hop tot gitta cac cap bao vé, giam thiéu thoi gian
loai trir sy ¢6 . Két qua nghién ctru gop phan nang cao do tin cdy, 6n dinh va an toan cho
van hanh luéi dién truyén tai khu vuc. Dé tai cling md ra hudng Gmg dung méi trong tu

dong hoa role cua h¢ théng dién tai Viét Nam.



DAI HOC DA NANG CONG HOA XA HOI CHU NGHIA VIET NAM
TRUONG PATHQC BACH KHOA Poc lap - Tu do - Hanh phuc
KHOADIEN

NHIEM VU PO AN TOT NGHIEP

TT Ho tén sinh vién S6 the SV Lép Nganh
1 Cao Xuan Phong 105200100 20D1 Ki Thuat dién
2 | Nguyén Duy Viét Nhat | 105200099 20D1 Ki Thuat dién
3 V5 Manh Kiét 105200131 | 20D2 K3 Thuét dién

1. Tén dé tai do an:

“Ung dung phwong phap tdi wu cai diit bao vé qua dong sir dung chuin IEC
61850 trén lwéi dién truyén tii mién Trung Viét Nam”.
2. Dé tai thudc dién: 0O C6 ky két théa thudn so hivu tri tué doi véi két qua thiee hién
3. Cdc s6 liéu va dir liéu ban dau:

- So'do va théng s hedi dién truyén tai mién Trung Viét Nam

- Phiéu chinh dinh Role bdo vé
4. Ngi dung cdc phan thuyét minh va tinh todn:

Chuong 1: Gidi thiéu tong quan

Chuong 2: Tong quan li thuyét vé bao vé role

Chuong 3: Piac diém ki thuat ludi dién truyén tai mién Trung

Chuong 4: M6 phong, tinh toan t6i wu hoa cai dit role va phan tich két qua
5. Cdc ban vé, dé thi (ghi ré cdc logi va kich thudc ban vé): Trinh chiéu bang slide
6. Ho tén nguoi huéng dan: TS. Pham Vin Kién va Anh Thai Duy Nam (phé
trwéng phong diéu do PTC2)
7. Ngay giao nhiém vy do an: 22/02/2025
8. Ngay hoan thanh do dn: 10/06/2025

Pa Nang, ngay 10 thang 6 nam 2025
Trwéng B mon hé thong dién Giang vién huéng din

TS. Lé Hong LAm



LOI CAM ON

Trong khoang thoi gian 1am d6 4n tot nghiép, bon em dd nhan duoc nhiéu sy gitp
dd, dong gop ¥ kién va sy dan dit chi bao nhiét tinh cua thay co, gia dinh va ban beé.

Em xin giri 16i cam on chan thanh dén gido vién hudng dan — Tién si Pham Vin
Kién giang vién Bo mon K§ thuat dién - Truong Pai hoc Bach Khoa Pa Nang va anh
Thai Duy Nam - phé truéng phong diéu d6 - Cong ty Truyén tai dién 2 da tan tinh huéng
dan, chi bao em trong sudt qué trinh 1am d6 an tt nghiép.

Em ciing xin gtri cam on chin thanh nhat t6i cac thiy c6 gido trong truong Dai hoc
Bach Khoa Pa Néng néi chung, cc thdy co trong B6 moén K§ thuat dién néi riéng da
day db cho em kién thirc vé cac mon dai cwong ciing nhu cic mon chuyén nganh, giup
em c6 duoc co so 1y thuyét viing vang va tao diéu kién giup d& em trong sudt qua trinh
em tham gia hoc tap.

Cudi cing, em xin chan thanh cam on gia dinh va ban b¢, nhitng ngudi ludn & bén
canh da ludn tao diéu kién, quan tim, giup d&, dong vién em trong sudt qua trinh hoc
tap va hoan thanh dé an t6t nghiép.

Vi diéu kién vé thoi gian ciing nhu luong kién thirc vé dé tai rat rong ma kinh
nghiém con han ché ctia mét hoc vién, dé an nay khong thé tranh dugc nhiing thiéu sot.
Em rat mong nhan dugc sy chi bao, dong gop y kién cia cac thay c¢o dé em co diéu kién
bd sung, nang cao y thirc ciia minh, phuc vu tt hon cong tac thyuc té sau nay.

Em xin tran thanh cam on!



CAM DOAN

Chung em xin cam doan rang dé tai: “Ung dung phuong phap t6i wu cai dit bao vé
qua dong st dung chuén IEC 61850 trén ludi dién truyén tai mién trung Viét Nam” 1a
cong trinh nghién ctru doc 1ap cua riéng nhom chiing em, dugc thuc hién dudi sy hudéng
dan cua Tién si Pham Van Kién giang vién B0 mon Ky thuat dién - Truong Pai hoc
Bach Khoa Da Néng va anh Thai Duy Nam - phé truéng phong diéu d6 - Cong ty Truyén
tai dién 2. Khong c6 bat ky su sao chép nao tir ngudn khéc.

No6i dung khoéa luan la két qua cua qua trinh nd lyc va 1am viéc cham chi cia bon
em. Cac sb lidu va két qua trinh bay trong khoa luan da dugc thu thap va sir dung mot
cach trung thuyc. Chung em xin chiu hoan toan trach nhiém va tuan thu moi ky luat cua

bd mon va nha trudng néu co6 bat ky van dé nao xay ra.

Sinh vién thuc hién Sinh vién thuc hién Sinh vién thuc hién
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Ung dung phuong phdp t6i wu cai ddt bdo vé qud dong sir dung chudn IEC 61850 trén ludi dién truyén tdi
mién Trung Viét Nam

LOI MO DAU

1. Muc dich thwe hién dé tai

Trong nhiing ndm gan day, ludi dién truyén tai mién Trung da gdp phai mdt s6 van

dé lién quan dén hé¢ thong bdo v¢ va role. Mot s6 nguyén nhan chinh bao gom:

- Thai tiét: Tinh hinh thoi tiét, khi hdu ¢ khu vuc mién Trung rat khéc nghié¢t 1a mot
trong nhirng yéu t6 hang dau tac dong xau dén cong tac van hanh, xtr li cia ludi dién
truyén tai

- Huw héng va 16i ky thuit: Cac loai role, thiét bi bao vé, dudng day cii thudng xuyén
gip su ¢, khong con dap ung duge nhitng yéu cau ki thuat cia hé thong.

- Swr ¢d ngin mach: Cac sy ¢ ngan mach chii yéu bat ngudn do sét danh, chiém 60-
80% tong s6 vu su ¢b trén dudng day. Ngoai ra con do 15i thiét bi,dut day dan, cay
do,...

- L&i trong hé thong bao vé du phong: Khi bao vé chinh khong hoat dong, bao vé
du phong ciing khong thé can thiép kip thoi gay ra mat dién dién rong.

- H¢ thong SCADA: Sai s6 trong do ludng dan dén tinh trang bao dong gia, gay kho
khan trong viéc van hanh va bao tri hé théng.

- Nang cao chat lwgng role: Bang phuong phap t6i uu cai dat chuan IEC qua d6 giup
cho role giam thoi gian phat hién su ¢, nang cao do tin cay cua ludi dién.

Hé thong bao vé trong ludi dién truyén tai dong vai tro then chdt trong viée ngin
chin, c6 14p nhanh chong cac sy ¢b dé dam bao an toan cho hé thong dién va giam thiéu
tén that khong dang co. Viée nang cip hé thdng bao vé nhim nang cao do tin ciy va
giam thoi gian loai trir su ¢d, dap ing cac yéu ciu ngay cang cao cua hé thong truyén
tai dién ngay nay.

Qua d6 c6 thé thiy rang viéc tng dung cong nghé tién tién, sir dung phuong phap
moi dé bao vé ludi dién truyén tai s& mang lai hidu qua cao vé kinh té va ki thuat. Hé
théng bao vé tién tién gitip cho ching ta tiét kiém duoc stirc nguoi, strc cia nhu 13 giam
thiéu t6n that nang luong, tiét kiém chi phi lap dat, chi phi bao tri, biao dudng va chi phi
sita chira. Dong thoi, st dung cong nghé SCADA va IEC 61850 giup nang cao do tin
cdy, rat ngan thoi gian loai trir sy ¢b va hd tro tich hop ning luong tai tao. Nho vay, ludi
dién van hanh hiéu qu4, an toan va tin cdy hon, dap tmg yéu ciu phat trién bén viing

trong tuong lai.

GVHD: TS. Pham Van Kién Trang 1



Ung dung phuong phdp t6i wu cai ddt bdo vé qud dong sir dung chudn IEC 61850 trén ludi dién truyén tdi
mién Trung Viét Nam

2. Muc tiéu nghién ciru

- Nang cao hiéu qua hoat dong cta hé thng bao vé qua dong: Xdy dyng phuong
phap cai dit t6i wu thong sb cai dat bao vé OCR nham dam béo tac dong nhanh va chinh
xéc cac sy ¢b qua dong trén ludi dién va han ché tac dong khong mong mudn lam giam
thiéu nguy co gian doan cap dién.

- Giam thoi gian phat hién va xu 1y sy ¢d: Tang cudng kha ning phdi hop giita cac
thiét bi bao vé, han ché sy cham tré trong qua trinh loai truor sy cb va ung dung chuan
IEC 61850 dé cai thién kha ning giao tiép va diéu khién trong hé théng bao vé.

- Nang cao d0 tin cdy cua ludi dign truyén tai: Pam bao hé théng bao v¢ hoat dong
6n dinh trong moi diéu kién van hanh, dé xuat giai phap tdi wu gitp nang cao tinh linh
hoat va an toan cua ludi dién khi tich hgp ngudn ning luong phan tan.

3. P6i twong va pham vi nghién ctru

- Poi twong nghién ctru: Phuong phéap tdi uu cai dit bao vé qua dong sir dung chuan
IEC 61850.

- Pham vi nghién ctru: Ludi dién truyén tai mién Trung Viét Nam, tap trung vao cac
cap dién ap 110KV va 220k V.

4. Cach tiép can va phwong phap nghién ciru

- Cach tiép can: Thu thap tai liéu li thuyét lién quan dén dé tai. Sau d6 sir dung phan
mém mo phong va phan tich két qua dat dugc.

- Phuong phap nghién ciru: Nghién ctu 1i thuyét, két hop mé hinh hda mé phong.

5. Bo cuc dé tai

Chuong 1: Gidi thiéu tong quan

Chuong 2: Tong quan li thuyét vé bao vé role

Chuong 3: Pic diém ki thuat ludi dién truyén tai mién Trung

Chuong 4: M6 phong, tinh toan t6i wu hoa cai dit role va phan tich két qua
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CHUONG 1. GIOI THIEU TONG QUAN

1.1. B6i canh nghién ciru
1.1.1. Khdi qudt vé hé thong dién truyén tdi Viét Nam

H¢ théng dién truyén tai cua Viét Nam duge quy hoach va van hanh boi Téng cong
ty Truyén tai dién Quéc gia (EVNNPT), véi1 muc tiéu dam bao cung cép dién lién tuc,
6n dinh va tin cay cho nén kinh té qudc dan. Dic biét, trong qua trinh phat trién cong
nghiép hoa — hién dai hoa dat nude, sy gia ting cta cac khu céng nghiép, d6 thi 16n va
xu hudng sir dung nang lugng sach dang dit ra nhitng thach thirc khong nhé cho nganh
dién luc, nhat 1a trong khau truyén tai va phan phdi dién ning. Hé théng dién qudc gia
dugce td chirc theo mo hinh lién két ludi déng bd trén pham vi toan quéc, bao gém ba
cap dién ap chinh: 110kV, 220kV va 500kV. Trong 0, ludi 500kV c6 vai tro 13 "xuong
song" cua hé thong, gitip truyén tai cong sut 16n va két ndi ba mién Bic — Trung — Nam.
Sau gan 30 nim dudng day 500kV hién c6 3 mach song song, cic mach nay giup ting
nang lyc truyén tai va giai toa cong sudt ngudn nhiét dién, dién tai tao & mién Trung.
Lu6i 220kV va 110kV déng vai trd truyén tai cong suat vé cac khu vuc phu tai, khu
cong nghi¢p va do thi.

Hién nay, hé thong truyén tai dién quéc gia gdm céac cap dién ap chinh:

Cép dién ap 500kV (siéu cao ap): Py 1a cap dién ap cao nhat trong hé thong dién
Viét Nam, déng vai tro xwong séng trong viéc truyén tai dién ning trén pham vi toan
qudc. Ludi 500 kV ¢6 nhiém vu két n6i ba mién Béc - Trung - Nam, gitip c4n bang cong
sut giita cac ving khi c6 su chénh 1éch vé cung - cau dién.

Cap dién ap 220kV/110kV: La cap dién ap trung gian, c6 nhiém vu phan phéi dién
tir lwdi 500 kV dén cac trung tam phu tai 16n, dam bao cung cp dién cho cac khu cong
nghiép, khu d6 thi va cc tram bién 4p trung gian. Ludi 220kV/110kV gitp diéu hoa
cong suat va 6n dinh dién 4p trude khi truyén tai xudng cac cap dién ap thap hon.

H¢ théng truyén tai Viét Nam duoc chia lam 6 viung hé¢ théng dién d6 1a: Bic B9,
Bic Trung B9, Trung Trung By, Nam Trung B9, Tay Nguyén, Nam Bo. H¢ théng truyén
tai dién Viét Nam duoc chia thanh 6 ving theo dic diém dia 1y, phu tai, nguon phat va
vai tro truyén tai. Sy phan chia nay giap EVNNPT t6i wu quan ly, diéu do va bao tri hé
thong ludi dién qudc gia, dam bao truyén tai dién nang 6n dinh, an toan tir noi san xuat

dén noi tiéu thu trén ca nudc.
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6 Vung HTD u >3 18 Tiéu ving

-

Hinh 1.1: Phan ving hé théng dién Viét Nam

1.1.2. H¢ théng dién truyén tdi khu vwe mién Trung

Lué6i dién truyén tai mién Trung 12 mot phan quan trong trong hé thdng dién qudc
gia Viét Nam, dong vai trd trung gian trong viéc truyén tai dién ning tir cac trung tim
nguon 16n (nhu thity dién, nhiét dién) dén céac trung tAm phu tai va két ndi lién két gitra
mién Béc va mién Nam. Khu vuc mién Trung c6 dia hinh trai dai, hep theo chiéu Bic —
Nam, dic trung bai dia hinh dbi ndi, khi hau khac nghiét va thudng xuyén chiu anh
hudng cua bio 1il, gdy ra nhiéu thach thirc trong cong tac van hanh va bao tri ludi dién.

a. Cau truc va vai tro hé thong truyén tdi

Hién nay, luéi dién truyén tai mién Trung do Cong ty Truyén tai dién 2 (PTC2) thudc
Téng cong ty Truyén tai dién Qubc gia (EVNNPT) truc tiép quan 1y va van hanh. Hé
théng bao gdm cac duong day truyén tai dién ap cao 220 kV va 500 kV trai dai tir tinh
Ha Tinh dén Khanh Hoa, bao phi toan bo khu vuc Bic Trung Bo, Trung Trung Bo va
mot phan Nam Trung Bo.

Mot sé ddc diém nodi bat ciia ludi dién truyén tai mién Trung gom:

Puong day 500 kV Bic — Nam: Day 14 tuyén huyét mach truyén tai dién lién mién,
chay qua nhiéu tinh mién Trung va giit vai trd then chdt trong viéc cin bing phu tai toan
hé théng.

Hé thong tram bién ap 500/220 kV: Céac tram nhu Pa Ning, Viing Ang, Ha Tinh,
Pleiku 2, Ddc Soi... ¢6 chirc ning diéu phdi, chuyén doi dién ap va phan phéi dién nang

cho céc tinh trong khu vyc.
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Lién két nguon dién tai tao: Mién Trung c6 tiém ning 16n vé dién gié va dién mat
troi, nhat 14 & cac tinh nhu Quang Tri, Quang Binh, Ninh Thuén, Binh Thuan. Ludi dién
truyén tai khu vuc nay dang timg budc duoc nang cap dé dap ung nhu cau giai toa cong
suit tlr cac ngudn nang lugng tai tao.

b. Uu diém ciia hé théng truyén tii mién Trung

- Vi tri dia li thudn loi cho lién két hé thong dién

Khu vyre mién Trung dong vai trd 1a ciu ndi quan trong giita hé théng dién mién
Bic va mién Nam. Nho d6, viée truyén tai cong sudt qua lai giita cac ving duoc linh
hoat hon, gitp hd tro 14n nhau khi ¢6 su ¢b hodc thiéu hut nguén cuc bo.

Mién Trung bao gdm ca khu vuc Duyén Hai va Tay Nguyén, noi c6 dic diém
thiy van va phu tai bién d6i theo mua. Khi Ty Nguyén budc vao mua lii (thang 5-10),
san lugng thuy dién tang cao, trong khi do phu tai lai tding manh & khu vuc Duyén Hai
vao mua nang nong. Piéu ndy giup can bang cung — cau trong khu vye, giam ap luc cho
hé thong truyén tai.

- Vé két cau ludi dién truyén tai

Hé thong ludi dién 220kV & mién Trung c6 dang vong va lién két nhiéu hudng,
gitip dam bao kha ning chuyén tai linh hoat, giéi han ving mat dién khi xay ra sy cd,
tang do tin cdy cung cap dién cho phu tai trong diém.

Ngoai ra, cac tram bién ap 220kV duoc thiét ké dé hoat dong song song giita
cac MBA, gilip ting cuong do linh hoat, hiéu qua va kha nang phan phdi dién trong hé
théng.

Nho ddy manh tng dung cong nghé ty dong hoa trong giam sat, diéu khién va
bao vé, két hop cung h¢ théng diéu do tap trung, kha nang van hanh va xu ly su cd trén
ludi dién dugc nang cao 1o rét. Viéc nay gitp gidm thoi gian thao tdc va nang cao hi¢u
qua khai thac thiét bi.

Hién nay, theo cac bao cao diéu do gﬁn day, ludi dién 220kV tai khu vuc mién
Trung nhin chung van dam bao van hanh an toan va on dinh. Tuy nhién, trong mét s6
tinh hudng tai ting cao, hé thong c6 thé phai diéu chinh huy dong tir cac ngudn thuy
dién trong khu vuc hodc cit bot phu tai dé dam bao 6n dinh toan hé thong.

¢. Nhwoc diém

- Pia hinh va phan b phu tai khong dong déu
Mién Trung c6 dia hinh kéo dai, hep ngang, nhiéu khu vuc doi ndi hiém tro
khién viéc phat trién ludi dién truyén tai gap nhiéu khé khan. Phu tai lai tap trung khong
déu, cha yéu & cac do thi va khu cong nghiép ven bién, trong khi nhiéu khu vuc ngudn

nam xa (nhu & Tay Nguyén), lam tang khoang cach truyén tai va ton that dién ning.
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- Phy thudc vao ngudn thiy dién va thoi tiét
H¢ théng nguén dién trong khu vyc c6 su phu thudc 16n vao thuy dién, trong
khi thuy van tai mién Trung bién dong theo mua rat rd rét. Vao mua kho, lugng nude vé
hé giam manh, gay thiéu hut ngudn phat va anh huong dén kha nang dap tng phu tai.
- Kho khan trong van hanh on dinh khi Xay ra sy b
Do két cau lu6i dang vong nhung van con ton tai nhiéu doan dudng day don
tuyén, nén khi xay ra su ¢ hodc cat dién dé sira chita, kha nang chuyén tai c6 thé bi han

ché, dan dén sut ap hoac nguy co mét dién cuc bo.
1.2. Ly do va tinh cip thiét caa dé tai
1.2.1. Thuec trang hién nay trén lwdi dién truyén tii mién Trung

- Luéi dién truyén tai khu viuc mién trung 1a xuwong séng cho hé thong dién cua timng
mién, hé théng ludi truyén tai khong chi phuc vu nhu cau dién ndi viing ma con giir vai
trd quan trong trong viéc diéu tiét cong suat gitra cic mién Bic — Trung — Nam, cung
cép dién an toan va lién tuc toi ludi dién cta mién va khu vuc Theo Quy hoach dién VIII
diéu chinh (QHP VIII-DC), khu vic Trung Trung Bo sé tiép tuc 1a ddu mbi trung chuyén
dién nang trong yéu, v6i san luong truyén tai lién mién 1én dén hang chuc ty kWh mdi
nam.

Trén giao dién Bic — Trung, xu hudng truyén tai tir mién trung ra mién bac dong
vai trd chu dao. Truyén tai Trung — Bic du kién tang tir 17 ty kWh nam 2030 1én 135 ty
kWh nam 2050.

Trén giao dién Trung — Nam, truyén tai tir mién Trung vao mién Nam van chiém
chu dao, san luong truyén tai trong khoang tir 37 dén 42 ty kWh. Truyén tai Nam —
Trung ting truong dang ké, dat 29 ty nam 2050.

Nhu cau truyén tai Bac - Trung

Ll => 3 ®imung =85
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Nhu céu truyén tai Trung - Nam
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Dic biét, mién Trung 1a khu vuc co diéu kién tu nhién thuan loi dé phat trién nang
luong tai tao nhu dién gié va dién mat troi. Nhiéu nha may dién mat tro1, dién gié da
duoc dau tu va van hanh véi quy moé hang traim MW. Tuy nhién, sy phat trién nhanh
chong va cuc bo clia cac nguon dién nay dang gay ap luc 16n 1én hé thong truyén tai von
chua dugc dau tu kip thoi. Bao cao QHP VIII BC (02/2025) chi ra rang: “Tdc do ting
truong ngudn dién tai tao tai mién Trung vuot xa kha ning tiép nhan va giai toa cong
suat cua ludi dién hién hiru. C6 nhiing dia phwong nhu Ninh Thuan, tong cong sut
ngudn 1én dén 2000MW, trong khi kha ning truyén tai t6i da chi khoang 1000MW”.

- Ludi dién mién Trung do Cong ty Truyén tai Dién 2 (PTC2) quan Iy hién bao gom
hang nghin km dudng day 500kV, 220kV va 110kV, két ndi nhiéu ngudn thiy dién, dién
gi6 va dién mat troi. Theo so d6 ludi cap nhat dén thang 2/2025, cac tram bién 4p nhu
Hai Chau, Pa Ning Hoa Khanh, Pong Ha, Hué, Duy Xuyén, Quang Ngii 14 cac nit
truyén tai quan trong. Su phuc tap trong ciu triic ludi mach vong, cac lién két da hudng
va dong cong sut thay doi lién tuc khién yéu cau vé bao vé hé thong ngiy cang cao.

Trong d6 nhiéu tuyén duong day di qua dia hinh rirng ram, ni cao, sudi sau va sinh
lay; mot s6 duong day co dudng vao tuyén rat kho khin, nhiéu cung doan vo cling hiém
trd, nam cach rat xa duong cong vy; nhiéu duong day c6 duong vao tuyén do lau ngay
da bi mua 10, thién tai lam bao mon gay sat 16, hu hong, anh hudéng lon dén cong tac
quan ly van hanh, dac biét 1a cong tac di kiém tra thuc dia, xtr 1y su cd xay ra trén duong
day. Mot s6 kho khan cu thé, anh huéng 16n dén cong tic quan 1y van hanh an toan
duong day nhu:

Mot 1a: Tinh hinh thoi tiét, khi hau khic nghiét 1 nhan t6 anh hudng rat 16n dén
cong tac van hanh, xir 1y sy ¢ ludi dién. Vao cac thdng mua mua bao, gié 16n va giong

sét, thudng xay ra su ¢ phong dién do gi6 16c gdy phong dién trén day dan, do sét danh
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gdy phong dién qua chudi str, dirt day 1¢o, hu hong day dan, phu kién... Vao céc thang
mua kho, nang ndng, gi6 16¢c, swong mu, su ¢b phong dién qua chudi st do cach dién sir
bi nhiém ban, dot rdy, thuong xay ra sy ¢ chay rimg... Bén canh do, cic ciy cao nim
gan hanh lang, nhit 13 cdy cao su ciia cac nong truong dugc trong rat nhidu doc hanh
lang duong day ciing déu co nguy co giy cham, chap, din dén mat an toan van hanh
duong day.

Hai la: Anh huong cta phu tii ting cao do thoi tiét ning nong cuc bd; mot s6 cong
trinh dau tu xay dung ludi vao cham tién do; cac nguén thuy dién phat cao ¢ khu vuc
mién Béc; cac nguén nang lugng tai tao (di€én mat troi) vao van hanh d at ta1 khu vuc
mién Trung va Nam Trung bo... Dan dén tinh trang van hanh day tai, qué tai cac dudng
day, tram bién ap 220 kV, 500 kV tai mién Bac va mién Trung trong cic nim gan day,
lam gia ting suét sy cb, gdy mat an toan va tin cay cap dién.

Ba la: Thuc té van hanh hién nay c6 mét s6 su ¢ duong day truyén tai do nguyén
nhan phoéng dién tir day dan xudng hanh lang dudong day do van hanh day tai, hodc qua
tai 1am ting d6 vong va giam khoang cach pha-dat

Theo bao cao s liéu thang 11/2024 ciia Tong cong ty Truyén tai dién Qudc gia
(EVNNPT), luéi dién truyén tai do Cong ty Truyén tai dién 2 (PTC2) quan ly da dat
duoc mire do 6n dinh tot trong van hanh. Trong thang, khong ghi nhan su ¢ nao do role
bao vé tac dong sai hay do qua tai thiét bi. Tuy nhién, so liéu thong ké va phan tich trong
b4o cao van cho théy mot s6 tin hiéu canh bao va thach thtrc tiém tang ma hé théng bao
vé can phai chu dong tng phé. Cu thé nhu sau:

- SAIDI-T (Chi s6 vé thoi gian mat dién cta khach hang trong thang T) ctia PTC2
1 234.00 phut, dat chi 27.2% so v6i ké hoach nam (860 phut), cho thiy nhu cau giam
thiéu thoi gian mat dién do thao tac hodc cong tac bao tri 1a rat 1on.

- SAIFI-T (Chi sé thoi gian mat dién trung binh) cia PTC2 dat 0.49 1an, dat muc
50% ké hoach, cho thiy con du dia dang ké dé cai thién do tin cay.

Mic du SAIDI-T su cb cia PTC2 trong thang 11/2024 1a 0.00 phat, tirc 1a khong
ghi nhan su ¢ cat dién do thiét bi gy ra trong thang, nhung day khong phai 13 trang
thai 6n dinh bén vitng, ma phan 16n 1a nho diéu kién thoi tiét thuan loi va tai thap mua
cubi ndm, khong phan anh day du cac kich ban ¢ thé phat sinh trong mua kho hoac khi
ngudn tai tao phat cao.

Bén canh d0, theo thong ké trong ciing bao c4o:

- 13/150 duong day 220kV tai mién Trung thudng xuyén van hanh véi tai cao trén

80% dinh mirc, trong d6 c¢6 cac tuyén do PTC2 quan Iy nhu:

- Puong diy 273 Pa Nang — 272 Hoa Khanh
- Duong diy 274 Bong Héi — 273 BT1
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- 9/76 may bién ap 220kV do PTC2 quan 1y van hanh trong ving tai trén 80%,
dac biét la:

- ATI1, AT2 Kon Tum

- AT2 Song Tranh (thiy dién phat cao).
> Trong bdi canh do, cac su c¢b ngan mach xay ra trén luéi truyén tai khong nhimng
gdy gian doan cung cip dién ma con de doa an toan cho thiét bi, con ngudi va toan bd
van hanh hé théng. Viéc phat hién, cach ly nhanh va chinh xac phém tir bi su cd 1a yéu
cau bat budc. Diéu ndy phu thudc chil yéu vao hé théng role bao vé, diy duoc xem la
"tuyén phong thii dau tién" trong hé théng dién. Di véi mot hé thong bao vé hidu qua
can dam bao “tinh chon loc, d6 nhay, do chinh xac va thoi gian tdc dong nhanh”, trong
khi van phai thich tng vé6i su thay d6i thudng xuyén vé cong suat, két cau ludi va dic
tinh dong su c¢o. Pay chinh 14 canh bao cho thay viéc phdi hop, ting cudong sir dung cac
chuan IEC 61850 va t6i wu hoa cai dit bao vé cho hé thong truyén tai dién 12 nhu cau vo
cung cap thiét hién nay.

Do do, viéc nghién ctru tdi wru cai dit role bao vé, dic biét 1a cac chire nang bao vé
qua dong (F50/51), bado v€ qua dong co6 hudng (F67), bao v¢ khoang cach (F21), ... Va
kha nang tich hop truyén thong hién dai qua chuan IEC 61850 dan tré nén hét strc can
thiét. Trong bdi canh van hanh hién dai va yéu cau cung cép dién lién tuc — 6n dinh — an
toan, thi chinh hé théng role bao vé khong chi 1a yéu cau k¥ thuat ma con 13 yéu tb séng

con trong van hanh hé thong dién truyén tai.
1.2.2. Vai tré ciia bio vé qud dong trong duy tri an toan hé thong dién

Trong hé théng dién truyén tai, viéc dam bao cung cap dién lién tuc va 6n dinh
khong thé tach roi khoi nhiém vu bao vé phan tir mang ludi. Cac sy ¢6 dién, dic biét 1a
su ¢d ngan mach, c6 thé xay ra bat ky lac nao do nguyén nhan khach quan (thién tai, sét
danh, sat 16, va quet phuong tién, ...) hodc chu quan (vat tu xudng cap, thao tac sai...).
Khi d6, dong dién su ¢b ting vot s& de doa pha hity cac thiét bj quan trong nhu méy bién
ap, dudng day, may cit, ... néu khong duoc phat hién va cach ly kip thoi.

Bao vé qua dong (Overcurrent Protection - OCR), ky hiéu theo chuin IEC 1a
F50/51, day dugc xem la mdt trong nhiing phuong phap bao vé co ban va quan trong
nhit trong hé thong dién. Chirc ning chinh ciia OCR 1a phat hién dong dién vuot qua
gi61 han cho phép va thuc hién cit tai hodc o lap phén tt bi su cd dé bao vé hé théng.

Vai trd quan trong cta bao vé qua dong trong hé thong truyén tai:

- Ngin ngira hu hong thiét bi: Khi xay ra su ¢d (chang han nhu ngin mach hoic

qua tai), dong dién ting cao co6 thé 1am nong qua muc diy din, may bién 4p, may phat
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dién va céac thiét bj khac, gdy hu hong nghiém trong. OCR gitp phat hién va loai bo su
¢ trudc khi thiét bi bi ton that.

- Duy tri 6n dinh h¢ thdng dién: Khi dong dién qua muc xay ra, néu khong c6 bién
phap bao v¢ kip thoi, hé théng 6 thé bi mét 6n dinh, din dén sut ap, dao dong cong suét
hodc tham chi sap ludi toan bg.

- Khoanh vung sy ¢, dam béo tinh chon loc: OCR dugc thiét ké dé tac dong nhanh
chong va c6 tinh phdi hop véi cac thiét bi bao vé khac nham céach ly sy c¢d trong pham
vi hep nhét, gitp giam thiéu anh hudng dén toan bd hé thong.

- Tang cuong dg tin cay cua hé théng dién: Mot hé théng bao v¢ qua dong hi¢u qua
gitip ddm bao cung cap dién lién tuc va an toan, giam thiéu thoi gian mat dién khong
mong mudn.

Dic biét trong ludi dién mién Trung — noi c6 nhiéu tuyén dudng day truyén tai dai,
két cAu ludi hdn hop gdm mach vong — mach hd, nhiéu diém trung chuyén — thi viéc cai
dat céc role bao v¢ c6 dd nhay va thoi gian tac dong hop 1y 1a cuc ky quan trong. Khong
chi ngin chin lan truyén sy cd, bao vé qua dong con 13 16p bao vé du phong cho céc
thiét bi chinh nhu bao vé khoang cach (F21) hay bao vé phan doan (F87L) trong trudng
hop cac bao vé chinh khong hoat dong.

Trong ludi truyén tai, mdi gidy cham tré trong viéc tac dong role c6 thé dan dén
hau qua nghiém trong:

- Lam lan truyén ving su ¢ sang cac nhanh lan can

- GAay mat 6n dinh tan s6, sut 4p sdu hodc dao dong cong suat

- Pha hong thiét bi dién (do dong su ¢b cuc 16n)

- Mat dién dién rong, anh huong dén kinh té, san xuét va an ninh

Viéc giam thoi gian loai trir sy ¢ khong chi phu thudc vao toc d6 dong cat thiét bi
ma quan trong hon 1 & kha ning tac dong ding va nhanh cta hé thong role. Tuy nhién,
mot role qué nhanh c6 thé gay cit sai va nguoc lai mot role qué tré sé gay lan sy ¢b. Do
d6, viéc t6i uu hoa cai dit role theo thoi gian, ddc tinh dong, hudéng va khoang cach 1a
nhiém vy mang tinh k¥ thuat cao va anh hudng truc tiép dén do tin ciy hé thong.

Bén canh d6, chuan IEC 61850 dang ngay cang duoc ap dung rong ri dé nang cap
hé thong bao vé — diéu khién, nhd kha ning truyén thong nhanh qua giao thuc t6i wu
gitip ddng bo dir liéu va hd tro xir 1y logic phirc tap. Tuy nhién, néu khong co thiét 1ap
role ding ngay tir dau, thi viéc tich hop IEC 61850 ciing khong thé phat huy hiéu qua.

Chinh vi vdy, viéc nghién ctru dé tai “Ung dung phwong phap tdi wu cai dit bao
vé qua dong sir dung chuin IEC 61850 trén lw6i dién truyén tii mién Trung Viét
Nam” 1 hoan toan cap thiét va mang y nghia thuc tién sau sac. N6 khong chi giup cai

thién d6 tin cdy va an toan cho h¢ thong ludi dién truyén tai, ma con gop phan nang cao
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hi€u qua van hanh, t6i vu hoa chi phi va tang cuong nang lyc ti€ép nhan cac ngudn nang

lwong mai trong thoi dai chuyén doi nang luong hién nay.
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CHUONG 2. TONG QUAN LY THUYET VE BAO VE ROLE

2.1. Baéo vé qua dong (F50/51)
2.1.1. Nguyén ly hoat dpng ctia bdo vé qua dong:

Bdao vé€ qua dong (Overcurrent Relay - OCR) 1a mdt trong nhitng phuong thirc bao
vé quan trong thudng duoc st dung dé phan tng véi 3 loai su c¢b chinh 14 ngin mach,
cham dat va qua tai. Trong hé théng dién khi c6 dong dién chay qua chd dit bao vé vuot
qua gia tri dong dién chinh dinh, lic nay bao vé qua dong s& phat hién va tac dong cat
MC (may cit) sau mot thoi gian chinh dinh nham cach ly phan tir bi su cb.

a. Nguyén ly hoat dong

Khi dong dién trong mach vuot qua gia tri khdi dong Ixa, ro-le s& bat dau tinh toan
thoi gian tac dong theo dac tinh da cai dat.

Sau khi hét thoi gian tré, ro-le s& giri tin hiéu diéu khién dé dong hoic cat MC.

Thoi gian cat mach phu thudc vao gia tri cia dong dién va loai dac tinh bao vé
duoc cai dat.

Khi dong dién giam vé trang thai binh thuong, ro-le s& tu dong trd vé trang thai
san sang hoat dong.

b. Phdn logi bdo vé qua dong:

Role bao vé qua dong c6 3 kiéu bao vé: qua dong pha, qua dong cham dét va qua
dong thtr tu nghich

¢. Dac tinh cua role qua dong

Role bao vé qua dong gdm cac dic tinh

- Thoi gian doc lap (DT)
- Thoi gian phu thugc (IDMT)

Déi voi Viét Nam, dic tinh DT thudng duoc st dung cho dudng diy HV va EHV.
bac tinh IMDT thi dugc str dung lam bdo vé cho dong co. Bao vé€ qua dong vé hudng
dugc st dung trong ludi dién hinh tia, con bao vé qua dong cd hudng thi thuong ung
dung cho mach vong va duong day song song.

d. Bao vé co ddc tinh thoi gian phu thupc (IDMT)

bac tinh thoi gian doc 1ap (IDMT) 1a loai bao vé c6 thoi gian tdc dong ty 1€ nghich
v6i dong dién chay qua bao vé. Khi cé dong dién sy c¢b chay qua role cang 16n thi thoi
gian tac dong ciia role cang nhanh va nguoc lai dong dién sy c6 cang thap thi thoi gian
tac dong s€ lau hon. Theo ti€u chuan IEC 61850, c6 3 dic tinh phu thudc cua bao v¢ qua

dong:
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- Dic tinh ddc tiéu chuan (Standard Inverse - SI): Phu hop cho bao vé su cb thong
thuong.

- Pic tinh rat doc (Very Inverse - VI): Pap tmg nhanh hon khi dong su ¢6 16n hon.

- Pic tinh cyc doc (Extremely Inverse - EI): Dap tng cuc nhanh khi xay ra dong
su ¢d rat 1on

e. Biéu do va cong thikc tinh thoi gian tic dong thwc té ciia bio vé qud dong theo
ddc tinh phu thugc

Bang 2.1: Bang cong thure tinh thoi gian tac dong cia OCR theo déc tinh phu thude

Lot?;gac Phuong trinh tinh toan Biéu d6 dic tinh
Dictinh | _ JL) < TMS Puong cong giam nhanh khi dong sy ¢d
déc tiu | OCk 7’ 1002 4 ting, nhung thoi gian tdc dong gidm khong
chuan ’ quéa manh.

Bic tinh rdt tOCRZ(ﬁS— DBuong cong cé d6 doc cao hon 50 véi dac
~ dbe (h-1 ) x TMS tinh doc. Thoi gian tac dong cling gidm manh

o hon khi dong su ¢6 cang 16n
< o tocr=( S x TMS \ £, 14 o [ an

bac tinh (e ) Duong cong rat doc — Thoi gian tdc dong

cuc doc Is giam cyc manh khi dong sy ¢6 cang 16n.
is) A

Extremely

/ inverse

Very inverse

inverse

S
I(A)
Hinh 2.1: Buong cong dac tinh IDMT
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2.1.2. Cong thirc tinh dong khoi djong

Dong khoi dong cua role 1a gia tri dong dién ma tai do ro-le bat dau hoat dong:
Kat X Ilvmax
Ikar =
nj

Trong do:
+ Tvmax : 12 dong l1am viéc 16n nhat
+ Kar : 12 hé sb an toan (Ka = 1,2 + 1,5)

+ nr: 1a ti s6 bién dong CT
2.1.3. Cong thirc tinh thoi gian tac dong (IDMT)

Tuong tu cong thure tir 3 dac tinh phu thudc tai bang 2.1 ta c6 cong thurc xac dinh

thot gian tac dong cua ro-le qua:

K x TMS
tocr =
@ -1
({K_D)

Trong do: tocr : Thoi gian tdc dong cua role.

Kvaa: Hésb phu thudc vao dac tinh thoi gian cua bao vé qua dong.

Bang 2.2: H¢ s6 K va a cua tung loai dac tinh phu thude

Loai dac tinh K P

Déc tiéu chudn (Standard Inverse) 0.14 0.02
Rat doc (Very Inverse) 13.5 1
Cuc doc (Extremly Inverse) 80 2

2.2. Bao vé qua dong c6 hudéng (F67)
2.2.1. Nguyén ly hoat dong

Role F67 1a mot thiét bi bao vé c6 kha niang phat hién dong su ¢6 va xac dinh chinh
xac huéng dong dién so véi mot hudng dinh trude. Cling giéng nhu role qua dong truyén
thdng (F50/51), F67 so sanh dong dién véi mot gia tri cai dit (L), tuy nhién nod chi phat
1énh tac dong khi dong sy cb dat ngudng va di theo huéng duoc thiét 1ap (huéng vé phia
tai hodc phia ngudn).

Nguyén 1y hoat dong cbt 16i ciia F67 dua trén viéc do luong dong thoi bién do
dong dién su cd va goc pha cia dong dién nay so voi mot dai lwong phan cuc tham
chiéu. Pai lvong phan cuc nay cé thé 13 dién ap hoic dong dién tir mot phan tir khac cua
hé thdng. Bang cach so sanh mdi quan hé pha giita dong dién sy ¢ va dai lvgng phan

cuc, ro le F67 ¢6 kha nang xac dinh chinh xac hudng cua dong cong suat sy co, tic la
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phan biét dugc su ¢d xay ra & phia trudc hay phia sau vi tri dit ro le theo mot hudng
quy dinh.
a. Mjt sé phwong phdp phan cwe dién hinh bao gom:

Phén cuc bang dién 4p (Voltage Polarization): sir dung dién ap pha hoic dién ap
day lam tham chiéu. Pay 14 phuong phap phd bién nhat trong hé théng dién truyén thong.
Tuy nhién, trong cac truong hop su cd ngan mach gan diém dit role 1am sut 4p nghiém
trong, phurong phap niy c6 thé mat tac dung do mat tin hié¢u phan cuc.

Phan cuc béng dong dién (Current Polarization): st dung dong di¢n tir mot mach
khac, thuong la mach song song hodc mdt nguén on dinh hon dé tham chiéu. Phan cuc
dong c6 thé khic phuc duoc nhuge diém khi dién ap suy giam manh trong ving sy cd.

Phén cuc kép (Dual Polarization): két hop dong thoi ca hai phuong phap phéan cuc
trén nham tan dung vu diém va giam thiéu nhugc diém cua timg phuong phép riéng 1é.
Day 14 lya chon 1y tudng trong cac hé thong ludi dién hién dai cé nhiéu dic diém bat
dinh.

Trong thuc té, cac role F67 hién dai nhu SEL421 hodc Schneider P441 c6 thé cau
hinh linh hoat ché do phan cuc theo tirng vung bdo vé¢, tung loai su c¢d, tham chi cho
phép tu dong chuyén d6i ché do phan cuc trong qua trinh van hanh.

Mot diém can luu ¥ nita d6 1a trong hé théng dién hién dai ngay nay thi sy gia ting
nhanh chong ciia cic ngudn dién tai tao sir dung cong nghé bién tan (IBR — Inverter-
Based Resources). Cac ngudn ning luong tai tao st dung bién tan (IBR) c6 dic tinh
dong su ¢d han ché va goc pha thay d6i bat thuong, 1am anh hudng dén do tin cy cua
phuong phap phan cuc truyén théng trong role F67, dic biét 1a phan cuc dién 4p khi
dién ap sy co suy giam nghiém trong. Pic diém nay c6 thé 1am thay d6i hoan toan goc
pha va bién do dong dién trong thoi diém xay ra su cd, gdy kho khan cho viéc dinh
huéng cua role néu khong cau hinh hop 1y. Do dé, trong cac hé thong luéi dién truyén
tai dang chuyén dich manh vé phia dién gio, dién mat tro1 nhu mién Trung, viéc nghién
ctru va lya chon phuong phap phan cyuc phu hop trong F67 1a yéu té séng con dé dam
bao hi¢u qua bao vé.

2.2.2. Uu diém hon so véi bio vé F50/51 trong mot sé truwong hop

Trong cac hé théng dién hién dai, dac biét 1a ludi dién truyén tai ¢ cAu tric phuc
tap nhu mach vong hodc nhiéu tuyén dudng day song song, viéc chi st dung role bao
vé qua dong khong hudng (F50/51) 1a khong du dé dam bao tinh chon loc va tin ciy cua
hé théng. Role F67 (qua dong c6 hudng) duoc thiét ké dé khic phuc cac han ché nay va

mang lai nhiéu vu diém ro rét hon rat nhicu.
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a. Truwong hop 1

Nhu di dé cap ¢ trén, trong ludi dién co cAu trac mach vong hodc ludi song song,
vbn ngay cang phd bién trong ludi truyén tai cia PTC2 — dong su ¢b ¢ thé chay theo
nhiéu nhanh khac nhau dé dén diém su c6. Role khong c6 hudng (F50/51) khong thé
phan biét dugce dong su ¢b di vao hay di ra khoi ving bao vé, tir 46 dé dan dén nguy co
tac dong sai, lam gian doan cung cép dién trén dién rong. Role F67 dugc thiét ké dé chi
tac dong khi dong su ¢ di dung theo hudng dinh trudce, nhd d6 giup xac dinh dung phan
tr bi su ¢b va ¢6 1ap chinh xéc, tranh cit cac phan tir khong lién quan.
b. Truong hop 2

Role F67 c6 kha ning thich tng cao véi cac thay ddi ciia ciu hinh luéi dién, dic
biét khi ¢6 su tai ciu tric hodc mé rong ludi theo cac ban cap nhat quy hoach. Trong
thuc té, voi nhitng thay doi nhu tai cau hinh duong day, lién két méi hodc thay doi dong
cong suat dbi v6i ludi truyén tai cia PTC2 nam 2025, néu cac phan tir dinh huéng cia
role F67 khong dugc thiét 1ap ding, c6 thé dan dén cac quyét dinh sai lam. Tuy nhién,
néu dugc ciu hinh chinh xac, F67 cho phép kiém soat va diéu hudng tac dong bao vé
linh hoat hon rat nhiéu so véi F50/51.
c. Truwong hop 3

Trong bdi canh gia ting ngudn ning luong tai tao va ¢ tinh bién thién nhanh (nhu

cac nha may dién mit troi va dién gid), cau tric dong su c¢d tré nén khé doan va co
huéng khong 16 rang néu chi dung F50/51. Role F67 voi kha niang phan cuc linh hoat
(dién ap, dong hodc kép) sé gitip thich nghi tot hon véi cac diéu kién dong phire tap va
cai thién dang ké d6 chinh xac khi phat hién va dinh hudng sy ¢b trong ludi dién thuc

té
2.3. Bao vé khoang cach (F21)
2.3.1. Nguyén ly do tro khang

Bao vé khoang cach (F21) la mot dang bao v¢ dua trén viéc do luong téng tréd Z
nhin tir vi tri dat role dén diém xay ra su cb trén duong day. Tong trd Z duoc xac dinh
thong qua ti s6 giita dién ap (V) va dong dién (I) tai vi tri dat role, theo cong thirc:

(Zz=V/D

Trong diéu kién su cb ngén mach (ngrfm mach 1 pha dat, 2 pha, hodc 3 pha), di¢n
ap tai diém su c6 s& giam xubng nhanh chéng, trong khi dong dién tang lén. Khi do, gia
tri tré khang Z ma role do dugc sé thap hon gia tri try khang binh thuong (khong su cb).
Bang cach cai dat ngudng trd khang tai cdc viing khac nhau, role c6 thé x4c dinh khoang

cach twong d6i dén diém sy cb va quyét dinh co tac dong hay khong.
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Piém dic biét cua role khoang cach la viéc n6 khong dua vao gia tri dong dién
tuyét d6i nhu bao vé qua dong, ma dua vao twong quan gitta dién ap va dong dién, diéu
nay lam cho bao vé khoang cach it bi anh hudng bai thay dbi phu tai va phii hop hon
v6i ludi truyén tai, noi dong ngan mach co6 thé khong 16n (vi du nhu véi ngudn ning
lugng tai tao sir dung bién tén).

Ngoai ra, bao vé khoang cach thuong c6 kha ning phan biét hudng sy c¢d, nho vao
dac tinh dinh hudng c6 san cua dic tuyén hinh hoc (chéng han nhu dic tinh Mho), do

do role co6 thé chi tic dong khi sy c6 ndm trong hudng bao ve.
2.3.2. Cdu truc cdac vang bdo vé

Thong thuong, role khoang cach dugc cai dit ba ving bao vé chinh vé phia trude
goém Zone 1, Zone 2 va Zone 3 va c¢6 thé c¢6 thém ving nguoc dé bao vé du phong nguoc.
M&i viing twong (mg véi mot pham vi % chiéu dai duong day va mot thoi gian tac dong
nhét dinh, tuan theo tiéu chuan IEEE/IEC:

a. Zone 1: Tac dong tirc thoi

Zone 1 1a ving bao vé chinh, thuong duoc dit dé bao phii khoang 80% chiéu dai
duong day can bao vé (tinh tr vi tri dat role). Viéc chon 80% thay vi toan bo 100% nham
dam bao role khong “vuon qua” sang dau xa, tirc tranh tac dong sai khi su cd xdy ra gan
phia cubi dudng diy va nham tranh sai s6 CT, VT lam cho bi qua tam. Khi su ¢ xay ra
trong pham vi nay, role s& tdc dong ngay 1ap tirc ma khong c6 do tré thoi gian.

Trong mdt s6 trudng hop dic biét, nhu dudng day mach kép, dé han ché anh hudng
ctia dién cam tuong hd giita hai mach, ving bao vé Zone 1 ¢6 thé duoc thu hep xudng
con khoang 70% chiéu dai tuyén.

Zone 1 ¢6 ¥ nghia quan trong trong viéc cat nhanh su ¢d ¢ khu vuc gan va gitp
giam thiéu anh huong cua su cd toi hé théng, nhu dao dong dién ap, sut ap tai phu tai va
gia ting tai tirc thoi tai cac tuyén lién két.

b. Zone 2: Bdo vé dw phong c6 tré thoi gian

Zone 2 thudng duoc cai dit dé bao phu toan bo phan con lai cta tuyén chinh
(khoang 100%) va mé rong thém khoang 50% chiéu dai tuyén lién ké phia sau ngin
nhit. Tirc 1a Zone 2 ¢6 tdm v&i khoang 120% chiéu dai duong day chinh (hodc bang
100% tuyén duong day bao vé chinh cong 50% tuyén dudng day ngan nhat tiép theo va
tiy trudng hop cu thé dé tranh “vuot qua xa”).

Zone 2 dugc st dung nhu mét vung bao v¢ du phong cho phén cudi tuyén chinh
ma Zone 1 khong bao phu va dong thoi lam nhiém vu bao vé tuyén ké tiép néu role
tuyén ké tiép khong tac dong. Thoi gian tac dong ctia Zone 2 thuong dwoc dit trong
khoang 0,3 dén 0,5 gidy dé dam bao phéi hop tt véi Zone 1, c6 nghia 1 cho phép Zone
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1 ctia chinh tuyén d6 va Zone 1 ciia tuyén lién ké c6 co hdi tic dong trudc. Néu cac ving
nay khong xur ly dugce sy ¢d thi Zone 2 méi vao cudce, ddm bao tinh chon loc.
c. Zone 3: Bdo vé du phong siu

Zone 3 ¢6 pham vi bao vé rong nhét, thuong dugc cai dat dé bao phu toan bo tuyén
chinh, toan b tuyén lién ké va cong thém khoang 20% dé du phong, twong duong 120%
tong chiéu dai hai tuyén. Trong mot sé hé thong phirc tap, Zone 3 con c6 thé duge mo
rong dé bao vé dén 50% tuyén thir ba tiép theo nham dam bao kha ning bao quat toan
dién trong truong hop mat tac dong tir cac ving gan hon.

Zone 3 dong vai trd nhu 16p bao vé dy phong cudi cling, c6 thoi gian tac dong 16n
hon (thuong tir 1,0 dén 1,2 gidy), dé dam bao rang néu su c¢b khong duogc tac dong boi
Zone 1 hoac Zone 2 thi Zone 3 mai tdc dong. Piéu nay dam bao tinh chon loc, gidm
thiéu rii ro cat nham céac phan tr khoe manh.

Zone 3 con ¢6 thé duoc cau hinh theo hudng nguoc (Zone 3 Reverse), tirc vé phia
sau may cat (tuyén nguon), dé lam nhiém vu bao vé nguoc. Ving nay thudng ¢ tim
bao vé khoang 20% chiéu dai tuyén vé phia sau role, chi yéu dung dé bao vé phan tir
1an can nhu thanh cai hodc doan day ngin phia sau may cat, nhat 1a trong cac so do tu

dong hoa can tin hiéu phan hoi nhanh.

Bl e o

Ving I = 80% t6ng trd dudng day duoc bao vé

Ving II = dudng day duoc bao vé + 50% dudng day thd hai ngan nhat
Vung III T = 1,2 (dudng day dudc bao vé + dudng day thd hai dai nhat)
Vung III N = 20% hudng nguoc cua dudng diy dugc bao vé

Hinh 2.2: Pac tinh thoi gian /khoang cach cho ba ving bao vé khoang cach
2.3.3. Ddc tinh hinh hoc Mho cua ro-le khodng cdach

Ro-le khoang cach loai Mho (hay con goi la relay tré khang dinh huéng dang tron)
1a dang dic tinh pho bién nhét hién nay trong bao vé khoang cach duong day truyén tai.
Trén mit phang tré khang R-X, dic tinh Mho biéu dién vung tac dong cua ro-le duéi

dang mot vong tron. Vong tron ndy duoc xac dinh sao cho di qua gdc toa d6 (diém R =

GVHD: TS. Pham Van Kién Trang 18



Ung dung phuong phdp t6i wu cai ddt bdo vé qud dong sir dung chudn IEC 61850 trén ludi dién truyén tdi
mién Trung Viét Nam

0, X = 0) va c¢6 tim nam vé phia R dwong. Viéc duong tron di qua gdc giup ro-le ¢6 kha
nang dinh huéng mot cach tu nhién.

Ving bén trong vong tron 1a viing bao vé — tirc 13 néu tong trd nhin thay (Z = V/I)
tai thoi diém sy cd nam trong ving nay, ro-le s& nhan biét 1a sy ¢b xay ra trong pham vi
dugc bao v¢ va phat 1énh cit. Do dic tinh hinh hoc nhu vay, ro-le Mho s€ chi tac dong
khi su c¢b xay ra vé phia truéc (hudng bao vé) cua ro-le, va s& khong tac dong néu su cd
& phia sau, vi tong trd biéu kién trong trudng hop dé thuong nim ngoai vong tron.

Pac tinh hinh hoc Mho cua F21:

- Puong tron nam trén mat phang R-X (truc hoanh 1 thanh phan tré thuan R, truc
tung 13 thanh phan khang X).

- Tam cta duong tron 1éch vé phia R duong (tirc bén phai gbc toa do).

- Ban kinh cta dudng tron bang mot nira d6 dai ving bao vé quy ddi thanh tong
tré tuyén.

- Puong kinh cta vong tron duoc xoay theo gbc mo-men tac dung 16n nhat, thuong
bang goc tong trd duong day (thuong tir 60° dén 75°).

- Piém cat ciia vong tron véi goc toa do 1a dac diém giup ro-le co tinh dinh huéng
san, vi chi nhimng su ¢ phia trudc mai co tong tré nam trong ving hinh hoc nay.

Pic diém duong tron Mho c6 tinh doi xing va bao phil toan bd ving tic dong
tuong (mg v&i ving chiéu dai duge bao vé (Zone 1, Zone 2, Zone 3). Céc su ¢ ngoai
tam hodc nguoc chiéu s& tao tong tré ndm ngoai vong tron va do d6 khong kich hoat
role tac dong.

Pic tinh Mho con ¢6 vu diém 14 it nhay vo1 dao dong cong suét. Khi hé théng tai
dao dong hoic c6 chuyén mach, cac tong tré biéu kién co thé thay doi nhe, nhung nhd
hinh dang tron ddi xang va duoc dinh hudéng, ro-le Mho khong dé bi nhiéu tac dong nhu

cac loai ro-le c6 dac tinh hinh hoc da giac.
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Hinh 2.3: Dac tinh Mho céc ving bao v¢ khoang cach cho mot duong day

2.3.4. Vai tro ciia bdo vé khodng cdch trong bdo vé dwong day truyén tii

Bao vé khoang cach c6 vai tro dic biét quan trong trong ludi truyén tai mién Trung,
do nhiing dic diém sau:

- Cac tuyén duodng dai, két cdu ludi lién két nhidu hudng (mach vong, cp dién tir
nhiéu ngudn).

- Su ¢d trén ludi thuong c6 dong su cd thép hodc trung binh, do d6 cac bao v¢ dua
trén dong nhu 50/51 c6 thé khong du nhay, hodc khé phédi hop chon loc.

- Trong mdt s6 truong hop, su ¢d xdy ra trén tuyén nhung dong ngin mach khong
du dé kich hoat role 50/51 phia dau xa, role khoang cach c6 thé tic dong nhd do trd
khéang chinh xac.

Ngoai ra, trong diéu kién nhiéu ngudn ning luong tai tao, dong su cb c6 thé bi giGi
han (vi du inverter cua dién mat troi, dién giod), khién gia tri dong khong phan anh diung
d6 nghiém trong cta su c. Trong khi dé, role khoang cach dwa vao dién ap va dong nén
van hoat dong chinh xac.

Céc uu diém chinh ctia bao vé khoang cach:

- Khong phy thudc nhiéu vao gia tri dong ngan mach.

- Phat hién dugc sy c6 di dong nho, mién 1a tro khang giam.

- Phbi hop bao vé rd rang, chon loc theo ting ving.

- Cho phép truyén tin hiéu phdi hop gitta hai dau xuat tuyén thong qua chuan IEC
61850 hodc cap quang.

- D@ dang mo rong va tich hop trong cac hé thong tram k§ thuat so.
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2.4. ChuinIEC 61850
2.4.1. Giéi thiéu chuén IEC 61850

Tiéu chuan I[EC 61850 1a mot b quy tac quoc té dong vai tro nén tang cho cac hé
thong truyen thong va tu dong hoa trong cac tram bién 4 ap cling nhu céc tién ich dién luc
hién dai. Bay khong ch1 don thuan 1a mot giao thu:c truyen thong, ma la mot khung lam
viéc toan dién, bao gom cic mé hinh dit liéu chi tiét, cac dich vu truyen thong da dang
va mdt ngdn ngir cAu hinh hé thong manh m&. Mot trong nhitng dac diém k¥ thuat quan
trong cua IEC 61850 1a viéc ti€u chuin nay dugc xay dung dua trén cong nghe mang
Ethernet. Vlec chuyen ddi s sang Ethernet mang lai nhu:ng uu dlem vuot tr01 \%S bang
thong va toc do truyen thong so V01 cac glao thac truyen thong ndi tlep truyen thong,
von khong con dap u:ng dt nhu cau trao ddi dix liéu ngay cang tang trong cac tram bién
ap hi¢én dai vdi cac Thiét bi Bién tir Thong minh (Intelligent Electronic Devices - IED)
ngay cang phtc tap.

Muc tiéu chinh va xuyén sudt cua IEC 61850 la dat dugc kha nang twong tac
(interoperability) gitta cac IED dugc cung cap boi nhidu nha san xuat khac nhau trong
moi truong tram blen ap. Trudce khi ¢6 IEC 61850, viée sir dung cac giao thirc doc quyen
tir mdi nha san xuat da gay ra nhiéu kho khin va ton kém trong viéc tich hop cac hé
théng con, han ché kha nang lya chon thiét bi toi uu ctia cac don vi van hanh. Tiéu chuan
nay ra doi nham g1a1 quyet triét dé van dé do, cho phép tich hop toan dién cac chiric nang
bao vé, diéu khlen do luong va glam sat trong mot tram bién 4 ap. Hon ntra, IEC 61850
cung cap mot nén tang viing chic dé phat trién céc ung dung bao Ve tdc do cao, cac so
dd bao Ve long ghép va cac tac dong xen k& phure tap, von rat can thiét cho su on dinh
va an toan cua luodi dién. Kha ndng tuong tac khong chi glup cac don vi van hanh tranh
duogc tinh trang phuy thude vao mot nha cung cap duy nhét (Vendor lock -in) ma con cho
phép ho lua chon nhitng thiét bi tdt nhat cho tung g dung cu thé, toi uu hoa hiéu suat
va chi phi dau tu.

Lich st phat trién ctia IEC 61850 bat ngudn tir cudi nhitng nam 1990, xuat phat tir
nhu cau cip thiét vé mot tiéu chuan truyén thong thong nhat va toan dién cho nganh

cong nghiép dién. Trudce giai doan nay, sy da dang cua cac giao thirc doc quyén khong
chi gy ra cic van dé tuong thich k¥ thuat ma con lam ting dang ké chi phi tich  hop va
bao tri hé thong. Nhan thirc dugc thach thic nay, Uy ban K§¥ thuat Dién Qudc té (IEC),
dac biét 1a Ban Ky thuat 57 (TC57), da dam nhan vai tro tién phong trong viéc xay dung
va chuan hoa IEC 61850. Phién ban dau tién ciia bd tiéu chuan nay duoc chinh thirc
cong bd vao nam 2003. Ké tir 6, IEC 61850 da lién tuc dugc xem xet, stra d6i va mo
rong qua nhiéu phién ban khac nhau dé phan anh nhimg tién bo cong nghé mai nhét va
dap ung cac yeu cau ngay cang khit khe tir thue tién van hanh luéi dién.

Sy phat trién va hoan thién khong ngimg cta IEC 61850 gin lién mat thiét v6i cac
xu huéng hién dai hoa hé thong dién trén toan cau. Ban dau, myc tiéu chinh 1a dam bao
kha nang tuong tac trong pham vi tram blen ap. Tuy nhién, v&i su phic tap ngay cang
tang cua hé thong dién, dic biét 1a sy xuat hién ctia Ludi dién Thong minh (Smart Grids)
va viéc tich h0'p cac Nguon nang luong Phan tan (Distributed Energy Resources -
DERs), pham vi cia tiéu chuan di dugc mé rong dang ké. Cac phién ban méi hon cia
IEC 61850 da bao gom cac mo hinh dir liéu va chirc nang cho cac nha may dién gio, nha
may thuy dién, hé thdng DER va cac khia canh khac cta luéi dién thong minh. Diéu nay
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cho théy IEC 61850 khong chi 1a mot cai tién ky thuat cho tram bién ap ma con la mot
cong nghé nén tang, tao diéu kién cho qua trinh chuyén déi sang cac hé thong dién thong
minh hon, linh hoat hon va c6 kha nang tich hop cac nguon nang luong tai tao mot cach
hiéu qua. Ban chat hudng d6i twong va kha nang truyen thong téc d6 cao cua tiéu chudn
13 nhitng yéu t6 thiét yéu dé quan Iy cac ludng cong suit hai chiéu va cac hanh vi dong
cua luodi dién hién dai.

Maic du IEC 61850 mang lai nhirng 191 ich to 16n, tinh toan di¢n va phuirc tap cuia no
cung dat ra nhtng thach thirc khong nho cho qua trinh trién khai va ap dung. B0 tai liéu
cua tiéu chuan rat d6 sd, voi phién ban dau tién da bao gom 14 phan véi khoang 1.500
trang, va cac phién ban sau nay con mo rong hon nira. Ngon ngtr Cau hinh H¢ thong
(SCL), mot thanh phan quan trong, cting duoc danh gia la phire tap va kho doc truc tiép
d6i vé6i con nguoi. Nhimg yéu t6 nay khong phai 1 cic vin dé nhé ma thuc su 1a rao
can, doi hoi sy dau tu dang ké vao dao tao chuyén mon, cac cong cu ky thuat phan mém
chuyén dung (vi du, cac cong cu chuyén d6i SCL sang dinh dang d& doc hon hodc cac
cong cu cau hinh chuyén biét cia nha san xuat) va c6 thé kéo dai thoi gian trién khai
cac dy an ban dau. Do d6, mic du cac loi ich vé kha nang tuong tac va giam chi phi la
r0 qra‘mg, viéc khai thac thanh cong ti€ém nang cua tiéu chuan la mot no luc dang ké, co
thé lam cham qua trinh chap nhan rong rai cua nd bat chap uu thé k¥ thuat.

CAu tric tiéu chuan IEC 61850 bao gém nhiéu phan, trong d6 noi bat 1a:

- IEC 61850-1 dén 61850-10: dé cap dén cac yéu cau chung, ciu trac mo hinh dir
lidu, dich vu truyén théng, ngdn ngit cau hinh, va hudng dan thir nghiém.

- IEC 61850-7-4: quy dinh mo hinh dir li¢u doi tuong cho cac chirc nang bao v¢ va
diéu khién.

- IEC 61850-8-1: dinh nghia cac dich vu truyén thong ting tmg dung nhu MMS,
GOOSE.

- IEC 61850-9-2: dinh nghia giao thirc truyén thong, cac gia tri dong va ap dung sd
hoa (Sampled Values).

- IEC 61850-6: quy dinh dinh dang SCL (Substation Configuration Language) cho
céu hinh hé thong.

Mot trong nhirng diém then chét ciia IEC 61850 1a mé hinh dit liéu hudng dbi tuong.
Mai thiét bi hodc chirc nang bao v¢ (vi du: ro-le khoang cach, ro-le so 1éch, khoa lién
dong...) dugc mo ta bing cac Logical Node (LN) voi dinh danh chuan hoa, vi du: PTOC
—bdo v¢ quéa dong, PDIS — bao v€ khoang cach, PDIF — bao vé so 1éch dong. Cac Logical
Node nay chira cac thudc tinh tiéu chuan nhu trang thai, gia tri do luong, tham sb cai
dat. .., va duge to chirc theo mo hinh cay.

Bén canh m6 hinh dit liéu, tiéu chudn ndy con quy dinh cac dich vu truyén théng di
kém, bao gom:

- Dich vu client-server st dung MMS (Manufacturing Message Specification) cho

giam sat, didu khién va truyén thong SCADA.
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- Dich vu event-based ding GOOSE dé truyén tin hiéu diéu khién thoi gian thyc
gitra cac IED trong cung mang LAN.

- Dich vuy streaming véi Sampled Values (SV) dé truyén dong/ap tirc thoi tir cac
Merging Unit t61 cac ro-le bao vé.

- Ha tang truyén thong chil yéu dua trén Ethernet cong nghiép téc do cao, co thé mo
rong 1én dén 1 Gbps, voi yéu cau do tré thap va tinh dong bo thoi gian chit ché.

- Mot thanh phan quan trong khéac trong IEC 61850 1a ngdn ngit cdu hinh SCL
(Substation Configuration Language). Pay 1a ngon ngir dua trén XML dugc dung
dé mo ta toan bo ciu hinh cua tram bién ap, bao gém thiét bi, logic, két ndi, ciu
tric truyén thong va cac lién két chire nang. SCL gitip giam thiéu viéc cau hinh thu
cong phire tap, dam bao tinh nhat quan khi tich hop thiét bi tir nhiéu nha san xuét
va tao diéu kién thuan loi cho viéc bao tri, cap nhat hé théng.

Viéc st dung IEC 61850 mang lai mdt su thay ddi can ban trong cach thiét ké va
van hanh cac hé théng bao vé va diéu khién trong tram bién ap, chuyén tir cau trac dua
trén day tin hiéu ciing sang mé hinh dua trén truyén thong va phan mém. Nho do, cac
chtic nang nhu bao vé phdi hop, truyén 1énh cat nhanh, khoa lién dong, giam sat trang
thai... duoc thyc hién hiéu qua hon, linh hoat hon va co thé mo rong dé dang trong
tuong lai.

Trong boi canh ludi dién Viét Nam dang hudng dén ludi dién thong minh (Smart
Grid), viéc ap dung ti€u chuan IEC 61850 trong cac tram 110 kV, 220 kV va 500 kV,
dic biét tai Tong cong ty Truyén tai dién Qudc gia (EVNNPT), thi gio day dang ngay
cang tré nén phé bién. Tai khu vuc mién Trung, nhiéu tram thuéc PTC2 nhu Hai Chau,
Duy Xuyén, Bong Ha, Quang Tri da va dang duoc xem xét 1a mot ph?ln trong 16 trinh
ap dung chuan sb hoa theo IEC 61850, véi thiét bi tir cac hang nhu SEL, Schneider,
ABB.

2.4.2. Cdc giao thikc truyén théng tin: MMS, GOOSE, Sampled Values (SV)

Chuan IEC 61850 khong chi cung cdp mé hinh dif liéu théng nhat ma con dinh nghia
rd cac dich vu truyén thong dé dam bao kha ning trao d6i thong tin gitra cac thiét bi
trong tram bién 4p. Ba loai giao thtrc chinh duoc trién khai trong IEC 61850 bao gom:
MMS (Manufacturing Message Specification), GOOSE (Generic Object Oriented
Substation Event) va SV (Sampled Values). Mdi giao thitc nay duoc thiét ké dé phuc vu
cac muc dich truyén thong khac nhau, twong Gng voi cac yéu cau vé do tré, do tin cay
va tbe do truyén dtr licu.

a. Giao thirc MMS
Giao thuc MMS, dugc dinh nghia trong ti€u chuan ISO 9506, 1a mot giao thuc
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truyén thong dwa trén mo hinh client-server. Trong khuon kh6 IEC 61850, MMS dugc
chi dinh trong IEC 61850-8-1 va déng vai trd chil yéu cho giao tiép "theo chiéu doc"
(vertical communication). Diéu ndy c6 nghia 1a MMS thuong dugc sir dung dé trao doi
thong tin gitra cac IED (dong vai tro la server) va cac hé thong & cdp cao hon nhu hé
théng Diéu khién Gidm sat va Thu thip Di liéu (SCADA), Giao dién Nguoi-May
(HMI), hodc cac Gateway (dong vai tro 1a client). MMS thuong hoat dong trén nén tang
TCP/IP va mang Ethernet, dam bao truyén thong tin cdy. Dang cha y, MMS ban dau
dugc General Motors phat trlen cho truyén thong trong cac hé thdng san xuat ty dong,
diéu nay cho thdy ngudn gdc cong nghiép virng chic ctia né trude khi duoc chip nhan
rong rai trong nganh dién.

MMS cung cép mot loat cac dich vu da dang, cho phép tuong tac toan di¢n voi IED:

- Poc/ghi gia tri dit liéu: Client co thé doc cac gia tri do ludng (vi du: dong dién,
dién ap, cong suat), trang thai (vi du: vi tri may cat, tin hiéu canh béo), va cac thong s6
cai dat tir server (IED). Tuong tu, client cling c6 thé ghi cac gia tri cai dat moi vao IED.

- Thye hién 1énh diéu khién: MMS cho phép client giri cac 1énh diéu khién dén
IED, vi du nhu Iénh dong hoac mé may cat, dao cach ly.

- Nhén bao cao su kién (Reporting): Day 1a mot tinh nang quan trong cia MMS.
IED (server) c6 thé duoc cau hinh dé tu dong giri bao céo dén client khi co su thay doi
dir lidu (vi du: thay d6i trang thi, vuot ngudng canh bao) hoic theo mot chu ky dinh
truéc. Co hai loai khdi diéu khién bao céo chinh 1a Buffered Report Control Blocks
(BRCB) cho cac bao cdo dugc dém va Unbuffered Report Control Blocks (URCB) cho
cac bao cao khong dém. Co ché bao céo nay gilp giam tai cho mang va client so véi
viéc client phai lién tuc tham do (polling) dir li¢u tr [ED.

- Truy cap file: MMS hd tro cac dich vu truy cap file, cho phép client doc cac file
Iuu trit trén IED, vi du nhu doc file ghi lai sy ¢6 (fault records) hoic file oscillography
tur ro le bao vé.

- Quan Iy thiét bi va duyét mé hinh dir liéu: Client c6 thé sir dung MMS dé kham
pha (browse) mo hinh dir liéu cta server, 1dy thong tin vé cac ddi teong dir liéu va dich
vu ma server hd tro.

- Vai tro trong Truyén théng Céu hinh va Giam sat

MMS 1a giao thitc nén tang cho viéc tich hop théng tin va kha nang diéu khién cia
IED vao cac hoat dong van hanh va quy trinh k¥ thuat rong 16n hon ctia don vi dién lyec.

+ Giam sat: MMS cho phép cic hé thong SCADA va HMI giam st trang thai hoat
dong cua tram bién ap theo thoi gian thuc béng cach doc dir li€u tir cac IED va nhéan cac
bao cdo su ki¢n mdt cach kip thoi.

+ Piéu khién: Thong qua MMS, céc 1énh diéu khién tir xa c6 thé dugc guri dén cac
thiét bi dong cit va cac thiét bi khac trong tram, cho phép van hanh linh hoat va hi¢u

qua.

GVHD: TS. Pham Van Kién Trang 24



Ung dung phuong phdp t6i wu cai ddt bdo vé qud dong sir dung chudn IEC 61850 trén ludi dién truyén tdi
mién Trung Viét Nam

+ Truyén thong ciu hinh va cai dit: Mic du viéc tai cac tép cau hinh SCL cubi
cung vao IED khong duoc tiéu chuan hoa mot cach nghiém ngit boi IEC 61850 va ¢o
thé sir dung cac phuong thirc khiac nhu FTP hoic cac dich vu tép chuyén dung theo IEC
61850, MMS van déng vai trd quan trong trong viéc truyén tai cac théng sb cai dit riéng
1¢ hodc cAc nhom cai dit dén IED. Mét sd cong cu k¥ thuat cling st dung MMS dé doc
thong tin cAu hinh hién tai caa IED hodc dé kich hoat cac nhém cai dit khac nhau. Cac
tinh nang nhu cdu hinh ty déng tir tép SCL thong qua MMS ciing dugc hd trg boi mot
sO hé thong.

b. Giao thirc GOOSE

Giao thitc GOOSE (Generic Object Oriented Substation Event) duogc thiét ké dic
biét cho viéc trao d6i thong tin sy kién quan trong, yéu cau téc do cao va do tin cay 16n
giita cac IED trong ciing mot mang LAN cila tram bién ap. Pay 1a mot hinh thirc truyén
thong "theo chiéu ngang" (horizontal communication), trai ngugc véi truyén thong "theo
chiéu doc" ctia MMS. GOOSE chii yéu dugc str dung dé truyén tai cac tin hiéu yéu cau
dap tng cuc nhanh, chang han nhu tin hiéu cit may cit, tin hiéu khoa lién dong giita cac
thiét bi, va cac tin hiéu trang thai quan trong phuc vu cho cac chirc nang bao vé va diéu
khién ty dong.

- Co ché Publisher/Subscriber, Téc d9 va P9 tin cay

GOOSE hoat dong dua trén co ché publisher/subscriber (bén phat/bén nhin ding
ky). Trong mé hinh nay:

+ Mot IED (dong vai tro 1a Publisher) s€ phat (broadcast hodc multicast) cac ban
tin GOOSE chtra thong tin su kién 1én mang LAN cua tram.

+ Cac IED khac (d6ng vai trd 12 Subscribers) da duoc cau hinh trudc dé "lang nghe"
va nhan cac ban tin GOOSE nay dua trén mot dinh danh cu thé cta ban tin (vi du: tham
chiéu Khéi Diéu khién GOOSE - GOOSE Control Block reference, hoic APPID).

- Téc d9: Nhu da dé cip, GOOSE duoc thiét ké cho tdc do truyén thong rat cao.
Thoi gian tor khi mét sy kién xdy ra tai Publisher dén khi Subscriber nhan duoc thong
tin thuong chi trong vong vai mili gidy (vi du, 3-4ms duoc ghi nhan trong). Toc do nay
1a yéu t6 then chét cho cac tng dung bao vé yéu cau phan tng tic thoi.

- Do tin cdy: Pé dam bao cac tin hidu bao vé quan trong duoc truyén di mot cach
dang tin cay, GOOSE tich hop nhiéu co ché:

+ Tin hi¢u tac dong bao vé.

+ Tin hi¢u khoa lién dong.

+ Tin hiéu béo 13i thiét bi.

+ Cit may cit trong so d0 bao vé chdng su cb may cit.
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+ Lénh phdi hop cat nhanh trong bao vé khoang cach lién tram.

+ Giao thirc GOOSE ¢ céc dic diém:

+ Truyeén truc tiép qua Ethernet voi dja chi MAC.

+ Khong can TCP/IP.

+ D0 tré rat thip (<4ms).

+ C6 kha nang phat lai ban tin dinh ky véi tan suat giam dan dé ting do tin cdy;

+ M5bi IED c6 thé giri va nhan nhiéu ludng GOOSE d6ng thoi.

Nho dic diém nhiéu diém va do trd thép, GOOSE Ia lya chon 1y twdng cho cac chuc
ning bao vé toc do cao, yéu ciu phan Gmg nhanh va truyén thong tirc thoi gitta cac thiét
bi. Viéc str dung GOOSE thay thé day tin hiéu cting truyén thong gitip giam chi phi day
dan, don gian hoa so d6 bao vé, va ting do linh hoat ctia hé thong.

c. Giao thirc Sampled Values (SV)

Giao thirc Sampled Values (SV), con dugc goi la Sampled Measured Values (SMV),
la mot thanh phén quan trong khac cua IEC 61850, dugc thiét ké dac biét dé truyén tai
cac gia tri tirc thoi cua dong dién va dién ap dd dugc 14y mau va sb hoa theo thoi gian
thue. Cac gia tri ndy dugc truyén tir cac thiét bi do luong chuyén dung dit tai hién
truong, goi 1 cac Pon vi Phdi hop (Merging Units - MU), dén cac IED thuc hién chirc
nang bao vé, do luong va didu khién.

SV tao thanh nén tang cua kién triic "Process Bus" (Bus Quy trinh) trong cac tram
bién 4p s6 hoa hoan toan. Process Bus thay thé mot lugng 16n day dan dong truyén thong
mang tin hiéu tuong tu (analog) tir cac bién dong (CT) va bién dién ap (VT) dén cac ro
le va thiét bi do luong trong nha diéu khién. Viéc nay khong chi gitp giam chi phi lap
dat ma con tang cudng do an toan va cai thién do chinh xac ctia phép do. SV dai dién
cho mot budc tién 16n hudng téi cac tram bién ap hoan toan ky thuat so.

- S6 héa va Truyén din Lién tuc cic Gia tri Dong dién va Dién ap

Quy trinh truyén SV bao gém cac budc sau:

+ Cac Merging Unit (MU) thyc hién viéc léy mau céc tin hiéu dong dién va di¢n ap
tuong tu tir cac CT va VT (co thé 1a loai truyén thong hodc cac cam bién quang/dién tir
hién dai) va chuyén doi chiing thanh céc gia tri sd (sd hoa).

+ Cac mau sd hoa nay sau d6 duge dong goi vao cc ban tin SV. Cac ban tin SV
duogc phat lién tuc 1én mang Ethernet ctia Process Bus theo mé hinh publisher/subscriber,
tuong ty nhu GOOSE nhung véi muc dich truyén dir liéu dang song lién tyc thay vi
thong tin sy kién.

+ Tan s6 ldy miu cho cac tng dung SV duoc tiéu chuan hoéa dé dam bao kha ning
tuong tac. Vi du, theo huéng dan trién khai IEC 61850-9-2LE (Light Edition), tan sb
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1ay mau pho bién 1a 80 miu/chu ky (samples per cycle) cho cac ing dung bao vé va 256
mau/chu ky cho cac ing dung do luong chat lugng dién ning. Tiéu chuan IEC 61869-
9, mot phan md rong cia 9-2LE, dinh nghia cac tdc d6 1dy miu nhu 4800 mau/gidy
(trong duong 80 mau/chu ky ¢ tan sé 60Hz hodc 96 mau/chu ky & 50Hz) cho cac ung
dung do luong va bao v¢ thong thuong.

+ Ludng dir liéu miu s hoa lién tuc voi do phan giai cao nay cung cip cho cac IED
thong tin dang séng chi tiét, cho phép thuc hién cac thuit toan bao vé va do luong tién
tién hon.

- TAm quan trong ciia Pong b héa Thoi gian Chinh xic Dong bo hoa thoi gian
la mot yéu td cuc ky quan trong ddi véi cac hé théng st dung SV, dac biét la cho cac
chirc nang bao vé.

+ Nhiéu ung dung bao v¢ dua trén SV, ch'fmg han nhu bao v¢€ so 1éch (do1 hoéi so
sanh pha cta cac dong dién tir cac vi tri khac nhau), yéu cau do chinh xac dong bo thoi
gian rét cao giita cac MU cung cap dit liéu. Do chinh xac ndy thudng phai dat dén mirc
micro gidy (us). Néu khong c6 sy dong bo chinh xéac, cac phép tinh toan dira trén so sanh
pha s& bi sai 1éch, c6 thé dan dén tac dong sai cua bao v¢ (tac dong nham khi khong co
su ¢d, hodc khong tac dong khi c6 su cé).

+ Dé dat duoc do chinh xac déng bo thoi gian can thiét, cac giao thurc déng b0 thoi
gian qua mang nhu PTP (Precision Time Protocol - IEEE 1588) thuong dugc stir dung.
Tiéu chuan IEC/IEEE 61850-9-3 dinh nghia mot ho so (profile) PTP cu thé cho cac ting
dung tu dong hoa tién ich dién, dam bao cac yéu cau vé do chinh xac va do tin ciy.

+ Ban tin SV thuong chta mot truong thong tin, vi du smpSynch (Sample
Synchronization), dé chi thi trang thai dong bd ctia ngudn phat cac mau doé (vi du: c6
duoc déng bo vé1 mot déng hd toan cuc hay khong, hodc chi déng b0 cuc bJ).

Pong bo hoa thoi gian co thé dugce coi 1a cong nghé hd tro quan trong nhat cho bao
vé dya trén SV. Néu khong c6 nd, viée so sanh pha va cdc tinh toan nhay cam vé thoi

gian khac s& khong dang tin cdy, dan dén hoat dong sai ciia bao vé.
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Bang 2.3: Téng quan So sanh cic Giao thic MMS, GOOSE va SV

cap file

dong

MMS (Gel(l;e(r)i(c)(s)lf)j ect
Pic diém (Feature) (Manufacturing Oriented SV (Sampled
Message . Values)
Specificati Substation
pecification) Event)
Mo hinh Truyén
thong Client-Server Publisher- Publisher-
(Communication Subscriber Subscriber
Model)
Truyén thong ’ Trao doi su kién Truyén cac
Muc dich Chinh SCADA/HMI, cau nhanh, tin hiéu mau dong/ap
(Primary Purpose) hinh, giam sat, truy cat, khoa lién s0 hoa tur

process bus

Téc dp/Dy tré Cham hon (so véi [ pyi hanh do s | Luongdirlicu
(Speed /Latenc ) GOOSE/SV), dap tmg thép (vai ms) thoi gian thuec,
P y yéu cau SCADA p lién tuc
Céc gia tri
Loai Dt ligu Chinh | D¥liéulEDdadang | Thong tin trang | mau dong dién
(Main Data T ¢) (trang thai, do luong, | thai, su kién logic va dién ap
yp cai dat, su kién) (Boolean, Enum) (Integer,
Float)
Lép Van chuyén | TCP/AP (Lép4)tén |  Truc tiép trén gggfﬁeef(ge,n
(Transport Layer) Ethernet Ethernet (L6p 2) 2) °p
Call)ﬁli }I: g(,lq;l;lgc zlen Station Bus (IED < S(_t)a‘;E)B)B ;iéigg Process Bus
Application Level) | SCADA/Gateway) g Sy o gpy | MU < 1ED)
Ludng lién
Do tin cay TCP (truyén tin cay), Truyén lai, gan tuc, dong bo
(Reliability Béo cao thé wu tién, hoa thoi gian,
Mechanism) (BRCB/URCB) stNum/sqNum chat lugng
mau
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2.4.3. Loiich va cdc teng dung tiéu biéu ciia IEC 61850 trong bdo vé role

Tiéu chuén IEC 61850 khong chi 1a mot giao thic truyén thong don 1&, ma 1a mot
khung k¥ thuat toan dién dé thiét ké, van hanh va béo tri cac hé théng tu dong hoa tram
dién hién dai. Trong linh vyc bao v¢€ relay, IEC 61850 mang lai mot loat loi ich thiét
thuc ca vé k¥ thuat, kinh té va van hanh.

a. Loiich ky thudt va vdan hanh

- Kha ning twong tic (Interoperability): Day 1a mot trong nhiing loi ich cot 15i
va duoc nhdn manh nhiéu nhat cia IEC 61850. Tiéu chuan nay cho phép cac IED tir cac
nha san xuat khac nhau c6 thé giao tiép va hoat dong cing nhau mét cach tron tru va
hi¢u qua. biéu nay giup cac cong ty dién luc khong con bi phu thudc vao mot nha cung
cép duy nhét (vendor lock-in), mang lai su linh hoat cao hon trong vi¢c lya chon thiét
bi phii hop nhat cho timg tmg dung cu thé, ddng thoi thic day canh tranh va doi moi tir
phia céc nha san xuat. Vuot ra ngoai viéc chi cho phép céc thiét bi két ndi v6i nhau, kha
nang tuong tac dugc thuc déy boi IEC 61850 tao ra mot thi trudong canh tranh hon cho
cac IED va giai phap tu dong hoa tram bién ap. Khi cac cong ty dién luc khong bi rang
budc vao hé sinh thai doc quyén cua mot nha cung cép, ho c6 thé lwa chon cac thanh
phan tét nhat tir nhiéu nha cung cap khac nhau. Sy canh tranh gia ting nay khuyén khich
cac nha cung cap d6i moi, cai tién san pham va dua ra muc gia canh tranh hon. Hé qua
rong hon 1a mét thi trudng nang dong va ddi mai hon, cudi cung mang lai 1¢1 ich cho
ngudi ding cudi (cac cong ty dién luc) vai cong nghé tét hon véi chi phi co thé tot hon.

- Giam chi phi diy ndi va lip dit (Reduced Wiring and Installation Costs): IEC
61850 cho phép thay thé mot khéi luong 16n day cap dong truyén thong bang cap quang
Ethernet, 4p dung cho ca truyén thong ngang hang gitta cac IED (théng qua GOOSE va
SV) va truyén thong voi cac hé théng cap trén (thong qua MMS). Viéc nay khong chi
giam chi phi vat tu (cap, dau ndi, ti bang) ma con don gian héa dang ké cong tac thiét
ké, thi cong lép dat, thu nghi¢m va bao tri hé théng. Cac nghién ctru va thyc té trién khai
d3 cho thiy tiém niang giam chi phi vén dau tu cho tram bién ap 1én dén 30%. Viéc giam
dang ké day dong nho truyén thong dua trén Ethernet (GOOSE, SV) mang lai loi ich chi
phi truc tiép, nhung ciing ¢6 nhing loi ich thir cAp quan trong nhu cai thién an toan (it
mach déng mang dién hon, dac bi¢t 1a cac mach CT hé nguy hiém) va don gian hoa vi¢c
bao tri va khic phuc su cb trong subt vong doi ciia tram bién ap. it day dong hon, dic
biét 14 tir cac CT, ¢ nghia 1a it diém tiém an su ¢d hon, giam nguy co cac diéu kién CT
ho nguy hiém, va giam do phuc tap vat 1y trong cac ti ghép ndi va ta diéu khién. Sy don
gian hoa nay giap viéc khéc phuc su cd dé dang hon (x4c dinh su ) mang so v&i viéc

do tim nhiéu day riéng 18) va giam nd luc can thiét cho céc stra d6i hodc mé rong trong

GVHD: TS. Pham Van Kién Trang 29



Ung dung phuong phdp t6i wu cai ddt bdo vé qud dong sir dung chudn IEC 61850 trén ludi dién truyén tdi
mién Trung Viét Nam

tuong lai. Do d9, loi ich vuot ra ngoai chi phi vén ban dau dén an toan van hanh va kha
nang bao tri 1au dai ciia tram bién ap.

- Nang cao kha ning giam sat va chin doan (Enhanced Monitoring and
Diagnostics): M6 hinh dit liéu phong pht1 va cac dich vu truyén théng da dang ctia IEC
61850 cho phép truy cap chi tiét vao mot lugng 16n dir liéu van hanh va thong tin chan
doan tir cac IED. Piéu nay hd trg manh mé cho viéc chan doan tir xa, bao tri dua trén
diéu kién va bao tri tién doan, tir d6 gitip giam thiéu thoi gian ngimg hoat dong cua thiét
bi va h¢ thong. M6 hinh ddi twong gitip dir liéu ty mo ta, hd tro viéc hiéu va chan doan.

- Ting cuwdong dd tin cdy va tinh sin sang ciia hé thong (Increased System
Reliability and Availability): Tiéu chuan nay tich hop cic co ché truyén thong tin cy,
vi du nhu co ché truyén lai cia GOOSE, va hd trg cac giao thirc dy phong mang nhu
PRP (Parallel Redundancy Protocol) va HSR (High-availability Seamless Redundancy)
dé dam bao tinh lién tyc cta truyén thong ngay ca khi ¢6 sy ¢ trén mot dudng truyén.
Kha nang giam sat lién tuc tinh trang cua cac kénh truyén thong (vi du, thong qua tin
hiéu "heartbeat" ctia GOOSE) ciing gop phan phat hién som cac van dé, ting cuong do
tin cdy va tinh sin sang chung cua toan bo hé théng bao vé.

- Pon gian héa ky thudt va cau hinh (Simplified Engineering and
Configuration): Ngon ngit SCL cung cap mot phuong phap duoc tidu chuin hoa dé mo
ta va cAu hinh toan bd hé thong ty dong hoa tram bién ap. Dicu nay giup giam dang ké
thoi gian, cong stic va nguy co 15i trong qua trinh thiét ké k¥ thuat, cdu hinh va thir
nghiém hé théng. Viéc nay dan dén trién khai du 4n nhanh hon va stra doi hé théng dé
dang hon.

- Thiét ké huwéng twong lai (Future-Proof Design): Tinh linh hoat va kha ning
mé rong von c6 cia IEC 61850 cho phép dé dang tich hop céc cong nghé mdi, chic
nang moi va mé rong hé théng khi c6 nhu cau thay doi trong twong lai. Piéu nay rat can
thiét dé cac hé thong dién c6 thé thich tng voi cac yéu cau phat trién khong ngimg cta
lu6i dién, chang han nhu viéc tich hop sau rong hon cic ngudn ning lugng tai tao va

cac ung dung cua luoi dién thong minh.

b. Ung dung tiéu biéu trong bdo vé role
- Ung dung Tiéu biéu ciia GOOSE trong cac So dd Bio vé Ro'le
Giao thitc GOOSE, v6i dic tinh toc dd cao va do tin cdy, dong vai tro trung tam
trong nhiéu ing dung bao vé ro le hién dai, thay thé cac mach logic dau day cing truyén
thong va mang lai hiéu suat vuot troi.
+ Tin hi¢u cit toc d9 cao (Fast Tripping Signals): Day 13 ing dung co ban va ph
bién nhét cia GOOSE. Khi mt ro le bao vé phat hién su ¢d, nd c6 thé phat mot ban tin
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GOOSE chira 1énh cat gan nhu tirc thoi dén IED diéu khién may cét hodc truc tiép dén
céc ro le khac dé thuc hién cit déng thoi hodc cat ¢o phéi hop, ddm bao su ¢ dugce co
1ap mot cach nhanh chong nhéat.

+ Cac so' d0 khoa lién dong (Interlocking Schemes): GOOSE rit hiéu qua trong
viéc thuc hién cac logic khoa lién dong phirc tap giita nhiéu IED.

Vi du dién hinh 13 khéa lién dong thanh cai (Busbar interlocking/blocking):
Trong truong hop su cb trén thanh céi, 1o le bao vé thanh cai hodc céc ro le cla ngan 1
téng (nguodn) co6 thé gui tin hidu GOOSE dén céc ro le cta cc ngin 16 xut tuyén dé
khoa khong cho chung tac dong nham, dam béo tinh chon loc cta bao vé. Viée su dung
GOOSE gitp thyc hién cac logic nay mot cach linh hoat, nhanh chong va dang tin cay
hon nhiéu so véi viéc dau day phirc tap. Tai liéu mé ta cach GOOSE 1am cho viéc khoa
lién dong nhanh hon va doc lap vai kich thudc/cau trac lién két mang.

+ Bio vé chong hw héng may cit (Breaker Failure Protection - BFP): Khi mot
ro le bao vé chinh guri 1énh cat dén mdy cit nhung mdy cat khong thue hién thao tac cat
(do hong hoc co khi hodc mach diéu khién), chtrc nang BFP can duoc kich hoat dé ngan
ngua sy c¢d lan rong. Tin hi¢u GOOSE c6 thé dugc st dung dé:

Ro le chinh giri tin hiéu GOOSE (song song v&i 1énh cit c6 day) dé khai dong bo
dinh thoi cua chire nang BFP trong mdt IED chuyén dung hodc trong céc IED lan can.

Néu may cat khong cat sau khoang thoi gian dinh trude, IED thyc hién chitc ning
BFP sé& phat cac ban tin GOOSE chita 1énh cit dén cac may cat du phong hodc cac may
cit 1an can dé co lap hoan toan vung sy ¢b. Tai liéu cung cAp mot vi du nghién ctru dién
hinh vé tmg dung nay.

+ Truyén tin hiéu bio vé kénh truyén (Teleprotection Schemes /
Communications-Assisted Tripping): Di v6i bao vé duong day truyén tai dai, viéc
trao doi thong tin giita cac ro le ¢ hai dau duong day 1a rit quan trong dé dat duoc tac
dong cat nhanh va chon loc cho toan bo chiéu dai duong day. GOOSE c6 thé dugc str
dung dé truyén cac tin hiéu logic nay (vi du: tin hiéu cho phép cit trong so d6 POTT -
Permissive Overreach Transfer Trip, hodc tin hi¢u khoéa trong so dd DCB - Directional
Comparison Blocking). Tuy nhién, can luu ¥ rang viéc st dung GOOSE cho céc ung
dung qua mang dién rong (WAN) hodc qua cdc méi truong truyén dan dic biét nhu vo
tuyén trai pho c6 thé gap mot so phirc tap vé do tré va do tin cdy so voi cac giao thirc
dugc thiét ké chuyén dung cho kénh truyén, doi hoi ki thuat mang phai duoc thiét ké
can than.

+ Cac wng dung khac: Ngoai cac ung dung trén, GOOSE con dugc sir dung trong
cac so dd diéu khién chat lugng dién nang cua cac may bién ap van hanh song song, cac

so d6 bao vé hd quang chon loc trong tii dién trung thé, va nhiéu ing dung ty dong hoa
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khac yéu cau trao d6i thong tin trang thai nhanh giita cac IED.

Bang dudi diy minh hoa mot s6 vi du cu thé vé ung dung ban tin GOOSE:
Bang 2.4: Vi du vé Ung dung Ban tin GOOSE trong cac So d6 Bao vé Ro le

So @6 Bao vé
(Protection Scheme)

Muc dich/Ngi dung Bén tin
GOOSE (GOOSE Message
Purpose/Content)

Lgi ich Mang lai
(Benefit Provided)

Khoa lién dong thanh
cai (Interlocking
Busbar Protection)

Ro le bao vé thanh cai gui tin
hi¢éu GOOSE "khoa tac dong"
dén cac ro le ngin 16 xudt
tuyén khi c6 su ¢6 trén thanh

Tang téc do va do tin
cay cua viéc khoa chon
loc, ngan ngtra tac dong
sai cua bao vé ngan 10.

so 1éch duong day
(Direct Trip in Line
Differential)

tin hiéu GOOSE "cit truc tiép"
dén ro le dau doi dién khi phat
hién su c0 ndi vung.

cai.
Giam dang ké thoi gian
. A , , Ro le chinh giri GOOSE khéi coO lap su ¢ khi may cat
]22? (Vgr?aigfgixfg dong BFP; IED BFP giri duoc 1énh cit bi hu
. GOOSE cat cac may cat du hong, han ché thiét hai
Protection) . A A o X IS
phong/lan can. va anh huong dén hé
thong.
Cit nhanh trong bao vé | Ro le mot dau duong day giri Bam bio cat dong thoi

va cuc nhanh su ¢ trén

toan by dudng day, cai

thién do 6n dinh cta hé
thong.

Truyén tin hiéu cho
phép trong POTT
(Permissive Signal in
Permissive Overreach

Ro le dau xa giri tin hiéu
GOOSE "cho phép cat" dén ro
le dau g::in khi phat hién sy cd

huéng vé duong day.

Tang tdc dd cét c6 chon
loc cho cac su cb trong
vung bao vé cua dudong

day, dac biét 1a cac su )

dtr 1iéu khi co su co.

Transfer Trip) & cudi dudng day.
bam bao DFR ghi lai
Khéi dong ghi sir ¢ 5 tir Ro le baf) vé %u1 'tm hleu . du;(_)rc‘ day.gAiu thonxg tin Asu’
GOOSE dén thiét bi ghi su co cO tr nhiéu ngudén mot
xa (Remote Fault | oy ad vhoi dong viee ghi | cach ddng bo, phuc vu
Recorder Triggering) INE VIEC 8 g DO, PIUC Vi

hi€u qua cho phan tich
sau su cO.

Ban chat ngang hang (peer-to-peer) cia GOOSE cho phép giao tiép truc tiép giira
cac IED ma khong can théng qua mot bo didu khién trung tim. Pidu nay cho phép céac
so d6 béo vé va diéu khién phan tan nhanh hon va linh hoat hon. Trai ngugc vdi cac hé
thdng tap trung noi tit ca cic quyét dinh hodc trao dbi tin hiéu co thé phai di qua mot
don vi chil, gy ra cac diém 18i don 1¢ va do tré tiém an. Pi véi cac so dd nhu khoa lién
dong hodc bao vé thanh cai nhanh, noi nhiéu IED can phéi hop hanh dong gan nhu tirc
thoi, viée trao ddi GOOSE truc tiép hi€u qua va manh m& hon nhiéu. Hé qua 1a céac hé
thdng bao vé c6 thé tré nén tu chii hon & cap d6 ngan 16 hodc tram bién 4p, phan tng
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nhanh hon véi cac sy kién cuc by ma khong can cho sy can thi€p cua cép cao hon, do
d6 cai thién sy 6n dinh chung cua hé théng.

Viéc thay thé logic ddu day cting bang cac ban tin GOOSE c6 nghia 13 cac so dd
bao vé va khoa lién dong phuc tap tré thanh "duoc dinh nghia bang phan mém"
(software-defined), mang lai sy linh hoat chua tirng c6 cho viéc stra doi, thir nghiém va
thich tng trong sudt vong doi cia tram bién ap. Trong cac hé théng truyén thong, viéc
thay d6i mot so do khoa lién dong thuong c6 nghia 12 phai dau ndi lai day mot cach rong
rdi, thir nghiém lai va c6 kha ning phai cat dién. Véi GOOSE, nhiing thay d6i nhu vay
thuong co thé duoc thuc hién br:ing cach cdu hinh lai cac IED va cap nhat cac tép SCL,
sau d6 1a mo6 phong va thir nghiém truyén thong GOOSE. Piéu nay lam giam dang ké
nd luc va thoi gian ngig hoat dong lién quan dén viéc sira d6i hodc nang cap cac so dd
bao vé. N6 ciing cho phép trién khai logic phirc tap hon so véi thuc té co thé lam véi
day ctiing. Hé qua 1a cac hé thong bao vé co thé dé dang thich img hon véi cac cau hinh
tram bién ap hodc céc triét Iy bao vé thay doi.

- Ung dung Tiéu biéu ciia SV trong cac Chirc ning Bio vé Ro le

Giao thic Sampled Values (SV), véi kha ning truyén tai cac gia tri dong dién va
dién ap tic thoi da duoc s6 héa, md ra nhiéu ung dung tién tién trong linh vuc bao vé¢
ro le, ddc biét 1a cac chirc nang doi hoi thong tin dang song chi tiét va dong bo.

> Bao v¢ so léch (Differential Protection): Day la mot trong nhiing tmg dung
hudng loi nhidu nhat tir SV.

+ Cac Merging Unit (MU) dugc lap dat tai cac diém khac nhau ciia ving can bao vé
(vi du: hai phia ctia may bién ap, cac dau vao/ra ciia thanh cai, hai dau ctia mot duong
day) s& lién tuc 1ay mau tin hiéu dong dién (va co thé ca dién 4p) va gui cac ludng dir
liéu SV ddng bo vé thoi gian dén ro le bao vé so 1éch trung tam.

+ Ro le so 1éch sau d6 thuc hién thudt todn so sanh cac gia tri dong dién tuc thoi
hozc gia tri hiéu dung tir cac ludng SV nay. Do chinh xac ctia phép do va sy dong bd
thoi gian giita cac ludng SV 1a yéu t then chdt cho hoat dong chinh xé4c ciia bao vé so
1&ch.

+ SV Iy tudng cho bao vé so 1éch vi n6 cung cip cac mau dong dién dong bo, do
phan giai cao tu nhiéu vi tri. Cac tai liéu thao luan vé bao vé so léch chéo (cross-
differential) str dung SV.

> Bao v¢ khoang cach (Distance Protection):
+ Ro le bao v¢ khoang cach st dung cac gia tri mau dong dién va dién &p nhan dugc

tir cac ludng SV dé tinh toan tong tré dén diém xay ra su cb trén duong day.
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+ Chét lugng va dd chinh xac cua dir liéu SV, cung voi sy déng bd thoi gian (méac
du yéu cau co thé khong nghiém ngit bang bao vé so 1éch nhung vin quan trong), anh
huong truc tiép dén d6 chinh xac ctia phép do khoang cach va do d6 1a tinh chon loc cua
bao vé.

> Do luwong va Giam sat Chit lwgng Dién ning:

+ Mic du khong phai 1a chic ning bao vé thudn tay, dir liéu SV chi tiét, véi d6 phan
gidi cao vé dang song, rat c6 gia tri cho cac chirc ning giam sat chat lugng dién ning.
N6 c6 thé duge stir dung dé phat hién va phan tich cic thanh phan séng hai, cac hién
tugng qua do, nhap nhay dién ap, v.v... Thong tin ndy quan trong cho viéc danh gia sirc
khoe tong thé cua hé thong dién va xac dinh cac van dé tiém an.

+ Két luan:

Tiéu chuan IEC 61850 da tao ra mot cude cach mang trong linh vuc tu dong hda
tram bién ap va hé thong bao vé ro le. Vi nén tang 1a cong nghé Ethernet va mo hinh
dir li¢u hudng doi tuong, IEC 61850 khong chi 1a mot tap hop céc giao thuc truyén thong
ma con 12 mot khung 1am viéc toan dién, dinh hinh cach thic thiét ké, trién khai, van
hanh va bao tri cdc h¢ théng dién hién dai.

Céac giao thirc truyén thong chinh cia IEC 61850, bao gom MMS, GOOSE va
Sampled Values (SV), mdi loai phuc vu mot muc dich riéng biét nhung phéi hop chat
ché v6i nhau. MMS cung cip kénh giao tiép client-server manh mé cho viéc giam sat,
diéu khién va trao doi dit liéu cau hinh gitta IED va cac hé théng cap cao. GOOSE, véi
co ché publisher/subscriber va toc d truyén cuc nhanh trén nén Ethernet 16p 2, 1a cong
cu ly tudng cho cac tin hi€u su kién quan trong nhu 1énh cat va khoa lién dong gitra cac
IED. Trong khi d6, SV mé dudng cho kién tric Process Bus, cho phép truyén tai cac gia
tri dong dién va dién ap s6 hoa truc tiép tir thiét bi so cap dén cac IED bao vé, loai bo
day dan dong truyén thong va yéu cau dong bd héa thoi gian chinh xac.

Vai tro va tm quan trong cua IEC 61850 trong viéc hién dai hoa hé théng bao vé
ro le 14 khong thé phu nhan. Tiéu chuin ndy mang lai kha ning twong tac thuc sy giita
céc thiét b tir nhidu nha san xuét khac nhau, pha v& su phu thudc vao cac giai phap doc
quyén. N6 gitp giam dang ké chi phi day ndi va lip dit, don gian hoa quy trinh k¥ thuat
va cau hinh thong qua ngén ngit SCL. Hon nita, IEC 61850 ting cuong do tin cy cia
hé thong bao vé thong qua cac co ché truyén thong manh mé va kha nang giam sat, chan
doan tién tién. Sy phdi hop gitra MMS, GOOSE va SV cho phép céac so do bao vé phic
tap hoat dong véi hidu suat cao hon, thoi gian dap img nhanh hon va d6 chinh xac duoc
cai thién.

Tuy nhién, viéc trién khai IEC 61850 ciing di kém v6i nhitng thach thic nhét dinh.
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Do phirc tap cua tiéu chuan va khéi lugng tai liéu 1on doi héi sy dau tu dang ké vao dao
tao va xdy dung ning lyc chuyén mén. Ha ting mang Ethernet trong tram bién 4p phai
duoc thiét ké can than dé dap uing cac yéu cau vé hiéu suat, do tin cdy va an ninh mang,
dic biét d6i v6i cac tin hiu GOOSE va SV thoi gian thyc.

Trong twong lai, IEC 61850 dugc ky vong s& tiép tuc phat trién va mé rong pham vi
tmg dung, dic biét trong bdi canh ludi dién thong minh, tich hop ning luong tai tao va
cac yéu ciu vé an ninh mang ngdy cang gia ting. Cac nd lyc tiéu chudn hoéa tiép theo c6
thé s& tap trung vao viéc don gian hoa hon nira quy trinh k§y thuat, ting cudng cac bién
phap an ninh va mé rdng mo hinh dit liéu cho cac ing dung mai. Nhin chung, IEC 61850
d3, dang va s& tiép tuc 1a mot yéu td then chét, thuc ddy sy d6i méi va nang cao hiéu

qua, do6 tin cdy cua cac hé thong bao v¢ ro le va tu dong hda trong nganh dién toan cau.
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CHUONG 3. PAC PIEM KY THUAT LUOI PIEN TRUYEN TAI MIEN
TRUNG

3.1. Téng quan lwéi dién truyén tii mién Trung

e SO DO LUG1 TRUYEN TAI DIEN 2 NAM 2025
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Hinh 3.1: So d6 ludi truyén tai dién 2 nam 2025
3.1.1. Céu tricc va dic diém lwéi truyén tii mién Trung

Lu6i dién truyén tai mién Trung do Cong ty Truyén tai dién 2 (PTC2) thudc Tong
Cong ty Truyén tai dién Quéc gia (EVNNPT) quan 1y van hanh, dia ban quan 1y trai dai
tor Quang Binh dén Quang Ngai, Kon Tum. Day la nhitng khu vuc c6 dia hinh phuec tap,
phan bd dan cu khong dong déu va chiu anh huéng manh bai thién tai, dic biét 13 bio,
It va sat 16.

Luéi truyén tai mién Trung c6 vai tro huyét mach trong viéc truyén tai cong suét tir
cac ngudn phat tap trung tir cac thay dién 16n (A Vuong, Séng Bung, Séng Tranh...),
nhiét dién (Formosa, Viing Ang...) va dic biét 1a cic cum ngudn ning luong tai tao nhu
dién gi6 Huong Linh, Hudng Tan, di¢n mat trdi Phong Dién dén céac trung tam phu tai
tiéu thy 16n nhu Pa Ning, Quang Ngii, va chuyén tai cong suat ra Bac hodc vao Nam
thong qua céc truc dudng day 500 kV, 220 kV lién két lién mién.

Luoi truyén tai mién Trung c6 cac dac diém khac biét so v&i 2 mién con lai:

CAu trac hdn hop gitta mach don va mach kép, véi nhiéu doan phai di qua khu vuc

d61 ni hiém tro, song suoi cat ngang. Sy hién di¢n ctia nhiéu tram bién 4p 16n, phan bo
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doc theo truc Bic — Nam nhu 500 kV Pa Ning, Ddc Soi, Pleiku va 220 kV Quang Ngai,
Duy Xuyén, Song Tranh, Péng Ha, Lao Bao, Hudng Tan. Cac dudng day co cip dién
ap chu yéu 1a 500 kV, 220 kV va 110 kV, trong d6 220 kV chiém ty trong 16n nhat.
Tinh dén thang 2 ndm 2025, ludi truyén tai dién thuoc PTC2 bao gom:
Béng 3.1: Tong hop tram bién 4p PTC2 (Tinh dén 02/2025)

S6 luong MBA — Dung lugng MBA 6 S6
luong
hIUI'Ig <R
\ A vatong
bon |« vatong | o
vi/ cap 500kV 220kV 110kV dung &
‘A .| tram lugng
dién ap lugng Khing
. 5 . 5 , A tu bu .
8§ | 1O | g | (oM gy | MBI | bi
dung dung dung (Mvar)
luong luong lugng
lugng luong luong
Tram
500KV 4 6 3000 4 750 - - 4012 2008
fam g 31 | 6000 | 12 | 558 | 20,745
220kV ) ) , -

3.1.2. Théng sé van hanh: cdp dién dp 110 kV va 220 kV

Cap dién ap van hanh tai mién Trung chi yéu bao gdm:

- 220 kV: 1a cap dién ap chinh duoc str dung dé két ndi giira cac tram bién ap khu
vuc va trung gian. Cac dudng day 220 kV chul yéu mang dong cong suat 1on tir nha may
dién dén trung tam phu tai tiéu thu 16n hodc tram trung gian, cling nhu dong vai tro lién
két giita cac tinh thanh. Cac tram nhu 220 kV Duy Xuyén, Song Tranh 2, Pong Ha,
Quang Tri, Quang Ngai... 1a cac nut chinh trong ludi.

- 110 kV: 1a cap dién 4p phuc vu cap dién cho khu vuc, két ndi dén cac phu tai 16n hodc
nha may dién phan tdn. Céc tram 110 kV nhu Hoa Phat, Hoa Khanh, Ngii Hanh Son...
chu yéu phuc vu khu vuc do thi va cong nghiép Pa Ning, Quang Ngii.

Ludi dién truyén tai 220 kV — 110 kV tai mién Trung thuong co:

- Su phdi hop giita cac MBA 220/110 kV dung luong tir 125 d¢én 250 MVA.
- Budoc va bu ngang dé 6n dinh dién 4p va hd tro truyén cong suit.
- Céc tuyén truyén tai quan trong: Tam Ky — Duy Xuyén, Duy Xuyén — Ngii Hanh

Son, Pong Ha — Lao Bao, Thanh My — Hoa Khanh... stt dung cap ACSR500/1018A,

ACSR400/872A hoac ACSR330/1482A.
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3.1.3. Dic tinh kj thugt dwong day: di¢n tré, dién khéng, dong dién dinh mirc

Pic tinh k¥ thuat cia duong day truyén tai 1 yéu td then chét anh huong dén kha
nang mang tai, tinh 6n dinh dién ap va hiéu qua cua h¢ théng bao vé role. Vo1 ludi dién
truyén tai mién Trung do PTC2 quan 1y, cic xuat tuyén chu yéu c6 cap dién ap 220 kV
va str dung cac loai day dan nhom 15i thép (ACSR) véi tiét dién 16n dé dap tng yéu cau
truyén tai xa qua cac dia hinh hiém tro.

Tir cac s6 liéu théng ké va bang khai bao trong so d6 k¥ thuét, cac thong sb co ban
bao gdm:

- Dong dién dinh mtrc: phu thudc vao loai day dan va diéu kién nhiét do cho pheép,

thuong tir 870 A dén trén 1480 A.

- Pién tré tuyén 1 pha (R): don vi Q/km, 1a thong s6 quyét dinh sut ap va ton hao
cong suit trén duong day.

- Dién khang tuyén 1 pha (X): don vi Q/km, anh huéng dén dic tinh ngén mach va
thiét ké bao vé.

Bang 3.2: Thong s k¥ thuat dién hinh mot s6 day dén tai ludi truyén tai mién Trung

Day din Dong dinh mirc(A) Bié?&ir;)p ha | Dién ?3?12%1)1 pha
ACSR 330/1482A ~1482 0,064 0,34
ACSR 400/872A ~872 0,055 0,30
ACSR500/1018A ~1018 0,045 0,28

Ghi cht: Dong dinh muc (~) mang tinh tham khdo dai dién, gia tri phu thudc theo
ting loai ddy va diéu kién khi hau ving mién (nhiét do méi trudng va gio).

Pic diém ludi dién mién Trung 13 cac tuyén duong day dai, bing qua nhiéu loai dia
hinh, nén dién khang X thuong chiém wu thé so véi R, dic biét anh huodng dén tinh toan
bao v€ khoang cach Do do, cac role nhu Schneider P441 thuong phai dugc chinh dinh
ving tac dong phu hop véi tong tré dudng day thuc té dé tranh hién tuong cit vuot tim
hodc cat dudi tim tai diém Xay ra sy cd.

Dic tinh dién trd va dién khang ciia cac tuyén truyén tai mién Trung khong chi dong
vai tro trong tinh toan cong suat ma con anh hudng tryc tiép dén kha ning tac dong
chinh xé4c cta cac chirc niang bao vé ki thuat s6 (F21, F50/51, F67), vi vay can duoc khai

thac can trong trong mé hinh chinh dinh role.
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3.2. Dixliéu thyc té vé hién trang bao vé relay tir PTC2

Luoi dién truyén tai mién Trung do PTC2 van hanh da va dang duogc trang bi cac
thiét bi bao vé ro-le s6 hién dai. Viéc thu thap, tong hop va phén tich cac dir liéu thuc té
tir phiéu chinh dinh, bang nhap s liéu va do luong tac dong tir ngudn tai liéu duge cung
cAp boi PTC2 cho thay hién trang hé thong bao vé role dang trong giai doan chuyén doi

manh mé sang chuan hoa va s6 hoa.
3.2.1. Phdn tich cac thiét bi bdao vé role hién co

Tai hé thong lu6i truyén tai thuoc Cong ty Truyén tai dién 2 (PTC2) khu vuc mién
Trung thi hé théng bao vé role dugc trang bi cac thiét bi role s hién dai, c6 kha nang
tich hop da chiric nang bao vé, truyén thong IEC 61850 va ghi nhan dir li¢u sy kién theo
thoi gian thuc. Céc thiét bi role dugc lwa chon phu hop véi cap dién ap, chiéu dai dudng
day, yéu cau vé thoi gian tac dong va dic tinh mang luéi.

a. Cdc logi thiét b role dang sir dung
Tir dit liéu so do ludi truyén tai cia PTC2 va phiéu chinh dinh role do PTC2 cung
cép o phﬁn “Phu luc”, c6 thé xac dinh réng cac role phé bién dang hoat dong tai cac tram

bao gom:

Hinh 3.2: Role HITACHI RED670
HITACHI RED670: 13 role bao vé tich hop da chirc ning, thudc dong thiét bi cao
cAp cua Hitachi (trudc day 1a ABB). Role nay duoc st dung chii yéu dé bao vé so 1éch
duong day (F87L) va so 1éch hop bo tai cac tuyén quan trong.
Ngoai churc nang chinh F87L, RED670 con tich hop:
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- Bao v¢ qua dong c6 hudng va khong hudng (F67/F67N).
- Bao vé dién ap thap (F27), dién ap cao (F59).
- Tich hop truyén thong IEC 61850, GOOSE, Modbus, DNP3.
Thiét bi ndy phu hop véi cac tuyén ngin yéu cau toc do cit nhanh va kha ning phdi

hop chinh xac, ddng thoi hd trg cAu hinh linh hoat qua phan mém PCM600.
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Hinh 3.3: Role Schneider P543

Schneider P543: 1a role bao v¢ so I¢ch duong day (F87L) ctia hang Schneider
Electric, thuong duoc st dung tai cac tuyén dai nhu Pa Ning — Dai Loc.

Role nay ho tro:
- Bao v¢ khoang céch (F21/21N).
- Bao v¢ qua dong hudng va khong hudng (F67, F6TN).
- Céc chie nang lién dong nhu bao vé mat dong bo, tin hiéu diéu khién tir xa (F85,

F68).

Thiét bi cho phép cau hinh cac viing bao vé khoang cach (Z1, Z2, Z3) véi thoi gian
tac dong tiy bién. P543 hd trg truyén thong IEC 61850 thong qua phan mém cau hinh
chuyén dung Easergy Studio.

Hinh 3.4: Role SEL 311L
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SEL 311L: 1a role bao v& dong so 1éch hop bd (F87L) do hang Schweitzer
Engineering Laboratories (SEL, Hoa K¥) san xuat. Thiét bi ndy duogc trién khai tai
cac tuyén quan trong nhu Hoa Khanh — Thanh M§. Céc chitc ning tich hop bao
gom:
- Bao vé€ so 1éch duong day (F87L).
- Bao v¢€ qua dong, cham dat c6 huong (F67, F67N).
- Bao vé dién ap thap (F27), dién ap cao (F59).
Role dugc cdu hinh biang phin mém AcSELerator QuickSet va dic biét phu hop véi

cac tuyén quan trong c6 yéu cau cao vé toc dg cat va dg tin cay.

Hinh 3.5: Role TOSHIBA GRL200
TOSHIBA GRL200 14 thiét bi role s6 cta hang Toshiba, dugc dung tai cac tuyén
lién két nhu xuét tuyén Pa Nang - Hai Chau. Role tich hop cac chitrc ning bao vé:
- Bao v¢ dong so I¢ch hop bd (F87L).
- Bao vé khoang cach (F21/21N), bao vé qua dong va qua dong cham dat c¢6 hudng
(F67/F67N).
- Bao vé dao dong cong suit (F85 — thuong dung trong so d6 POTT).
- Bao vé qua tai nhiét (F49), kiém tra hoa dong bo (F25A).
GRL200 sir dung phan mém GR-TIEMS dé cau hinh va giam sat, phu hop cho cac
tram trung gian c6 phdi hop diéu khién tir xa.
b. Nhdn xét va danh gida
Uu diém:
- Da sb thiét bi bao vé hién dai va déy da chtrc ndng bao v¢ cling nhu ¢6 thém hd tro
truyén thong IEC 61850.
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- Co trién khai phdi hop role chinh va phu theo huéng song song.
- Mot sb tuyén da dp dung truyén thong GOOSE giita hai dau tuyén gitip phdi hop
bao v¢ lién tram.
Nhuoc diém:

Mot sO tuyén thir yéu hodc tuyén ngan van con st dung céc role khong ho trg giao

tiép s, hodc doi cii khong hd tro dong bo hoa qua mang, gay kho khin cho viée két
nbi véi cac hé thong giam sat tir xa hodc tich hgp GOOSE.

- Viéc su dung nhiéu thiét bi tir nhiéu hang san xuét khac nhau dan dén c6 su khong
ddng bo gitra cac role ddn dén gay kho khin khi tich hop, phdi hop va thir nghiém.

- Cai dat chua théng nhat vé logic tac dong gitra role chinh va phu.

- Céau hinh role hién nay dang dugc luu giit chu yéu o dang cac file cau hinh roi rac,
bang Excel chinh dinh riéng 1¢, chua c6 hé thong quan 1y role tip trung cho toan bd

ludi. Viée tra ctru, dong bd va cap nhat c6 thé mat thoi gian va dé sai 1éch.
3.2.2. Cdc vdn dé ton tai va han ché vé phoi hop bdo vé

Hién trang phdi hop bao vé giita cac tuyén tai khu vuc mién Trung do PTC2 quan
1y vAn con t6n tai nhiéu bt cap va han ché bao gom:

Chénh léch thoi gian tac dong gilta hai dau tuyén: nhiéu tuyén song phwong (VD:
Hué < Hoa Khanh, Pa Ning < Hoa Khanh), thoi gian tac dong cta cap 1 tai hai
dau c6 su khac biét 16n (1.8 s <> 3.0s), dan dén nguy co mat tinh chon loc hodc cit
khong dong thoi. Pidu ndy anh huéng dén tinh 6n dinh cuia hé thong khi xay ra sy 6.
Khong thong nhét dic tinh thoi gian ro-le: Mot s6 tuyén sir dung dic tinh thoi gian
Standard Inverse (SI), trong khi céc tuyén lién ké lai dung Very Inverse (VI) hoic
Extremely Inverse (EI) ma khong c6 1y do k¥ thuat rd rang. Diéu nay gay khé khin
trong viéc xdy dung do thi phbi hop va co thé 1am ro-le ¢ dau xa tac dong trude dau
gan trong mot s6 tinh hudng.
Cai dat dong khoi dong chua toi wu: Tai nhiéu tuyén, dong khai dong dugc dit xap
xi 1.3—1.4 1an dong tai binh thudng, gdy nguy co tac dong nham khi co bién dong phu
tai. Bac biét 1a tai cac khu vuc c6 phu tai dao dong manh (nhu khu cong nghi€p hodc
gﬁn nha may dién mat troi, di€n gio), role cod thé phan rng sai.
Chua c6 phdi hop hé thong giita cac hing ro-le: Viée sir dung ro-le tir nhiéu hang
khéc nhau (SEL, Schneider, TOSHIBA, Siemens, AVERA) dan dén mdi hang c6 cach
tinh toan ving bao vé, xir 1y tré thoi gian va logic tac dong khac nhau. Néu khong co
céu hinh GOOSE chuan héa va kiém thir lién hang, c6 thé dan dén 15 truyén tin hiéu

hozc hiéu nham tin hiéu cho phép tac dong hodc khong cho phép tac dong cua role.

GVHD: TS. Pham Van Kién Trang 42



Ung dung phuong phdp t6i wu cai ddt bdo vé qud dong sir dung chudn IEC 61850 trén ludi dién truyén tdi
mién Trung Viét Nam

- Chua dong b6 hoa co sé dit liéu chinh dinh: Céc phiéu chinh dinh hién dugc luu trit
dang Excel rai rac, khong duoc tich hop thanh mot hé thong quan 1y nhat quan. Viéc
cap nhat, ddi chiéu hodc phan tich toan h¢ théng trd nén kho khén, dac bi¢t trong cac
tinh huéng su ¢b can ra soét lai logic bao v¢.

- Giao tiép truyén thong chua dugc trién khai day du: Nhiéu tuyén van st dung truyén
tin hiéu truyén thong (day cimg hodc tin hiéu logic role co ban). Cac so d6 nhu POTT,
DTT, PUTT van con trién khai thii cong va chua khai thac hiéu qua GOOSE/IEC

61850, lam cham téc do truyén 1énh va kho khin trong kiém soat lién tram.
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CHUONG 4. MO PHONG, TINH TOAN TOI UU HOA CAI PAT ROLE
VA PHAN TICH KET QUA

4.1. Xay duwng md hinh lr6i dién truyén tai mién trung trén phan mém mé phong
4.1.1. Gidi thiéu tong quan mé hinh lwéi di¢n truyén tii mién Trung

Trong dd an nay, ludi dién truyén tai khu vuc mién Trung duoc lua chon lam dbi
tuong nghién ctru va mo phong. Mo hinh ludi duge xay dung dua trén dit licu thuc té,
bao gdm cac thanh phan chinh nhu: ngudn, dudng diy cao 4p, may bién ap, phu tai va
céc thiét bi bao vé. Viéc xay dung mo hinh nham muc tiéu danh gia hoat dong cua cac

relay bao vé trong cac tinh hudng sy ¢6 dién hinh.

SO DO LU'O1 TRUYEN TAI DIEN 2 NAM 2025

A S A TR A M A R A T LAy AN A

Hinh 4.1: So d6 nguyén li lu6i dién truyén tai dién mién Trung
4.1.2. Phan mém ETAP

ETAP-Electrical Transient Analyzer Program 14 phin mém k¥ thuét phén tich toan
phé chuyén vé phan tich, m6 phdéng, giam sat, diéu khién, toi vu hoa va tu dong hoa cac
hé thdng dién.

Céc chirc nang ctia phan mém ETAP:

- Khao sat va phan tich mot hé thong dién don tuyén v6i nhiéu ngudn cung cép.
- Xay dung so dd don tuyén cuia hé thong dién can phan tich.
- Phan tich phin b6 cong sut hé thong dién, phan bd cong suit ton thit trén dudng

day, sut 4p trén dudng ddy, qua tai trén dudng day, hé sd cong suét trén tai.
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- Phan tich ngén mach hé théng dién: ché do nga‘in mach d6i xung, ché do ngén mach
khong ddi xing, ngan mach mot pha cham dét, hai pha cham dét va ngan mach giira
hai day pha, tinh toan dong ngan mach.

Mot s6 kha ning tinh toan cia ETAP

- Tinh trao luu céng suat

- Tinh ngan mach

- Phan tich séng hai

- Khao sat 6n dinh h¢ thdng dién

- Phéi hop céc thiét bi bao vé

- Téi uu trao luu cong suét

- Tinh d0 tin cdy hé théng
4.1.3. Thiét lap cdc thong so chi tiét cho tieng doan day

Chon khu vuc Hoa Khanh va nhitng khu vuc xung quanh lam ddi twong mé phong.

TBA 500k DA NANG
TBA 220kV
HAI CHAU
TBA 220KV TBA 220KV o w2 TBA 220KV
HUE e HOA KHANH THANH MY

Hinh 4.2: Khu vuc xung quanh Hoa Khénh.
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Bang 4.1: Thong s6 duong day

Puong day Chiéu dai(km) Dong dién 1am viéc(A)
Hoa Khanh-Hué 82,214 108,6
Hoa Khanh-Thanh My 62,098 526,1
Hoa Khanh-Hai Chau 9,923 265,8
Hoa Khanh-Pa Ning 13,978 257,5
Hai Chau-Da Néng 23,872 188,5

Tir thong s6 dudng diy chon may bién dong, may bién dién ap, may cit.

Bang 4.2: Thong s6 may bién dong

Duong day Dong dién 1am viéc TI
Hoa Khanh-Hué 108,6 200/1
Hoa Khanh-Thanh My 526,1 600/1
Hoa Khanh-Hai Chau 265,8 400/1
Hoa Khanh-Da Ning 257,5 400/1
Hai Chau-Da Néng 188,5 200/1
Bang 4.3: Thong s6 may cit
CB
Duong day Dong dién 1am viéc )
bién ap(kV) | Dong cat(kA)
Hoa Khanh-Hué 108,6 245 63
Hoa Khanh-Thanh My 526,1 245 63
Hoa Khanh-Hai Chau 265,8 245 63
Hoa Khanh-Da Ning 257,5 245 63
Hai Chau-Pa Néng 188,5 245 63
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Bang 4.4: Thong s6 may bién dién ap

Puong day So cap(kV) Tha cap(V) Ti sb
Hoa Khanh-Hué 220 110 2000:1
Hoa Khanh-Thanh My 220 110 2000:1
Hoa Khanh-Hai Chéu 220 110 2000:1
Hoa Khanh-Da Ning 220 110 2000:1
Hai Chau-Da Néng 220 110 2000:1

4.2. Thue hién mé phong cac kich ban su ¢ va danh gia két qua role F51

Ta chon SEL-751 lam role thyc hién nhiém vu mé phéng trong d6 an nay. Li do

chon SEL-751 13 vi nd 1a role méi so v&i mot sb role hién dang dugc st dung trén ludi

dién qudc gia co cac chirc nang cua role 50/51 va 67. Ngoai ra nd con dat chuan IEC

61850.
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4.2.1. Tinh todn théong sé cai diit cho F51

Trong nghién ctru nay, ta chon role qua dong c6 dac tinh thoi gian phu thudc
(IDMT) c6 thé khic phuc duoc nhugc diém cia bao vé role qua dong cit nhanh va bao
vé qua dong c6 dac tinh thoi gian doc 1ap. IDMT la loai bao v¢ khi ¢6 dong cang 16n thi
thoi gian tac dong cang nhanh, didu ndy c6 thé ting do tin cdy khi c6 nhirng dong ngin
mach 16n & gin ngudn thi ching ta can loai bo su ¢b cang nhanh cang tdi. Bao vé qua
dong co dic tinh thoi gian phy thude c6 mot sé dang duong cong dic tinh nhu Standard
Inverse, Very Inverse, Extremely Inverse, Long Time... tuy vao ting dic diém khac

nhau trén duong day ta c6 thé chon ting loai dudng dic tinh sao cho phu hop.

Bang 4.5: Bang tra hé sb cua dic tinh phu thudc

Dang duong cong Tiéu chuin K a L
Do dbc chuan SI IEC 0,14 0,02 0
Rét dbc VI IEC 13,5 1 0
Cuc doc EI IEC 80 2 0
Thoi gian dai LTI IEC 120 1 0
Do dbc chuan MI ANSI/IEEE 0,0515 0,02 0,114
Rat doc VI ANSI/IEEE 19,61 2 0,491
Cuc doc EI ANSI/IEEE 28,2 22 0,125

Khu vuc md phong c6 7 dudng diy, & ddu va cudi mdi dudng diy ta lap dat mot
role SEL-751 dé thuc hién tinh todn cho F51.Bit dau tién trinh mo phong ta cho ngén
mach & cac Bus Hoa Khanh, Hué, Hai Chau, Thanh My, ba N?mg. Li do cho ngén mach

O cac thanh cai vi né tuong tu ngan mach & dau moi duong day duong day.
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Bang 4.6: Dong ngian mach & cac thanh cai

Thanh cai Dong ngan mach(kA)
Hué 23,448
Hoa Khanh 36,845
Hai Chau 25,791
Thanh My 69,299
Da Ning 43,604

Vi dy ta tinh toan cai dat cho role 1 & duong ddy Hoa Khanh-Hué theo chiéu di tir
Hué dén Hoa Khanh. Vi khong qué gan ngudn nén dong c6 thé nho nén ta chon duong
cong Very Inverse dé tién hanh nghién ciru.

Dong khéi dong cuia bao vé qua dong co6 thoi gian:

Kat
151 = X I
KBR TI lvmax
Thot gian tac dong cua role 1:

t= KxTMS | L

G)-1

o —
e

Sau khi ¢6 cong thurc va s6 liéu ta tién hanh tinh toan cai dat cho cac role bao vé qua
dong F51 két hop véi chitc ning Star View voi TMS dugc diéu chinh sao cho phut hop
thoi gian tac dong cua cac role khi ngan mach 14 chinh xac nhat.
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4.2.2. Thuee hién mé phéng cdc kich bin sw c6

Tién hanh mo phong ngan mach & cac thanh cai Hoa Khanh, Hué, Hai Chau, Da
Néng, Thach My 1an luot ta duge két qua sau:

Symmetrical 3-Phase Fault at TBA 2206V HOA KHANH

Tane (ms) ID kA Tims)  T2ms)  Condmon
33 Relayd 10918 B3 Phase - OC1- 51
39 Reby? 2m M9 Phase - OC ] - 51
9 Releyl am 9 Phasa - OC1 - §1
29 Rebyd 5002 £0 Phase - OC1- 51
833 CB5 £ Topped by Relay Phase - OC1 - 51
%9 (B2 00 Tripped by Relsy? Phase - OC1 - 81
%9 CBi2 09 Trpped by Relayl2 Poase - OC) - 51
20 (B4 0 Trppad by Relayd Phase - OC1 - 51
14 Ralay? 1319 4 Phate - OC1 - §1
124 Relyl: 4419 14 Phase - OC1- 31
149 Relyd 10918 148 Phase -OC1- 51
4 87 ¥02 Tripped by Relay7 Phate - OC1 - 51
4 B4 £ Trigped by Relayl) Phuse - OC] -51
18® (3¢ 20 Trippad by Ralayf Phase . OC1 - 51
236 Relayl an 236 Phase - OC1- 51
236 Rebyll 27 238 Pluase - OCL- 51
4 Rebyd 5902 % Phase -OC1 - 81
36 CBl 00 Topped by Relayl Phave - OC1 - 51
é (Bl 0 Trpped by Relayll Phase - OC 1 - £
08 Rehy® ER ) | 308 Phase - OC1 - §1
09 CB3 I Tugpped by Relayd Phase - OC1 - 51
317 Rehayl0 3% n? Phase - OC1 - 51
2l Reley? 4419 &3} Phate- OC1 - 51
L Rebyld 4419 3 Phase-0C1- 51
<5 By €40 Tnpped by Relay? Phasa - OC1 - 51
157 CBI0 $20 Teigped by Relay10 Phase - OC1 - 51
¥l CBs 0 Trpped by Relayl Phase - 0C1 - 51
¥l (B4 00 Tripped by Relayid Phae - OCI -1

Hinh 4.4: Thoi gian tac dong cta role khi ngén mach tai Hoa Khanh
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Symmetrical 3-Phase Fauk at TBA 220V HUE
Time (ms) D kA T! (ms) Condibon
12 Reby? 1201 312 s - OC] - §)
312 Raiyi2 1201 32 Pasia - OC! - 51
1 00 Tripped by Relry2 Phase - OC1 - 51
n2 12 {0 Tripped by Relav12 Phase - OC| - 51
1§ Relys b 3] HH Pase-0Cl- 51
151 B 0 Trapped by Radsys Paase - OC1 - 51
199 Raisyl 1 199 Paaa-OC1- 51
19 Relyll ixl 199 Phawe-0OCl -5l
b e 0 Tipped by Relay] Phase - OC1 - 51
W Bl «0 Tripped by Relay1] Phass -OC1 - 51
W Rea 1206 m Phsss- OC1 - 51
i« ) &0 Tropped by Ralssd Plsse - OC1- 81
756 Relayé 247 - Poase-0C1-31
™ (B¢ L0 Tripped by Relnyé Phse - OC1 - 5]
3% Rey? (44 »13%0 Pare-0CI- 31
130 Relayld oo SE ] Psws - OC! - §1
1 8 A0 Tripped by Relsy” Phase - OC1 - 51
130 (8l W00 Tripped by Relay13 Phase - OC1 - 51
1735 Ralsy) 1206 1735 Phase-OC1-51
IS OB {00 Trippad by Refayd Phase - OC1- 5l
005 Rely? 0506 2003 Pasie- OC1 - 81
G 3 {0 Trpped by Ralsy® Phsse - OC1- 51
208 Relaylo 0.50¢ . Poase-0C1-31
a2 8 0 Topped by Relay 10 Phase - OC1 - 51
910 Relayd oee >3610 Phaws - OC1 - 51
3S10 Ralsyls 1918 410 Paass - OC] - 51
3% CBt Q0 Tripped by Reisy§ Phase - OC1 - 51
¥% B 40 Trpped by Releyl4 Phase - OC1 - 51
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Symmetncal 3-Phase Faukt 2t 7152-TBA DA NANG.

Time (ms) if(kA) T1 (ms) T2 (m) Condihon
73 Relayl 5476 278 Passe - OC1 - 51
87 Rely 174 537 Phase - OC1 - 51
87 Relayl? 1764 Ry Phass - OC1 - 51
8 88 00 Tripped by Ralsy$ Phasa - OC1 - §1
%7 (B %0 Tripped by Relay? Phase - OC1 - 51
87 B0 20 Topped by Relay12 Plamse - OC1 - 51
07 Relayd 2519 w7 Phase - OC1 - 51
W (B4 00 Trpped by Relsyd Phase - OC1 - 5
I8 Relnyd 8476 178 Paase - OC] - 51
A5 Ralay? 25% 28 Phasa - OC1 - 51
2§ Ralayli 1% 28 Phase - OC1 - 51
b3t 1) 00 Tripped by Relayé Phase - OC1 - 51
%5 €7 0 Tripped by Relay7 Phase - OC1 - 51
%5 Bl 00 Topped by Relay13 Phmse - OC1 - 51
30 Relsy? 31576 30 Phsse - OC1 - 51
319 Relwyll 3576 39 Paase - OC1 .51
-1 00 Tripped by Ralsy® Phase - OC1 - §1
¥ €310 €0 Trpped by Raiayl0 Phase - OC1 - 51
6 Relayl 1764 78 Phsse - OC1 - §1
6 Relayll 1764 376 Phase - OC1 - 51
48 (B €0 Tripped by Relay] Phase - OC1- 51
46 31 210 Tripped by Relayl] Phase - OC1 - 51
S0 Relays bd 3 560 Passe - OC1 - 51
S0 Relayld 2% 360 Phase - OC1 - 51
&0 (3¢ 0 Teipped by Reln Phase - OC1 - 31
0 (B4 0 Trpped by Relsy 14 Paase - OC1 - 51
67 Relay3 2309 687 Phase - OC1 - 51
m @ 09 Tripped by Relayd Phase - OC1 - 51

GVHD: TS. Pham Van Kién
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Symmetnical 3-Phase Fault at TBA 220kV HAI CHAU

Time (ms) D 1 k4) T1 (ms) T2 (ms) Cooditon
B¥3 Rebsy 14344 %3 Phass - OC1 - 51
£33 (34 00 Trpped by Ralsyd Phasa - OC1 - §)
665  Resy) LS4 8% Paase - OC1 - 51
§65  Relayl2 L% 83 Phse - OC1 - 81
650 Relay 3658 & Phase - OC1 - 51
107 20 Tripped by Ralsy2 Phase - OC1 - 51
17 n 00 Teipped by Ralay!2 Phase - OC1 - 51
6 CBS 20 Tryped by Relay$ Phase - OC1 - §1
19 Reay) 14346 e Pamse - 0C1-51
15 Relsyd ] 158 Phuse - OC1 - 51
18 Relayld $00 163 Phase - OC1 - 51
w8 00 Tripped by Ralays Phasa - 0C1- 51
1% (3 Q0 Trpped by Ralayd Phase - OC1 - 51
W% N 20 Trpped by Relay!0 Paase - OC1 - 51
W Rehy? 2551 w7 Phuse - OC1 - 51
W iayld 188 M Phwse - OC1- 51
W W 20 Trpped by Ralsy? Paace - OC1 - 1
W @3 o0 Tripped by Ralsy!3 Passe - OC1 - 51
46 Relyl L574 26 Phwse - OC1 - 51
4 Reinyll L34 26 Pise - OC1 - 51
H Relnyt 3 858 41 Phase - OC1 - 51
& (B 00 Tripped by Ralay! Phace - OC1 - 51
4 (Bl ) Trppped by Raiayil Phase - OC1 - 51
% (36 20 Trpped by Relay$ Phase - 0C1-51
68 Reiayd 1381 843 Phasse - OC1 - 51
683 Reiyld 2351 3 Piase - OC1 - 51
63 (B 00 Tripped by Ralsy Phase - 0C1 -1
6 (B4 20 Trpped by Relayl4 Passe - OC1 - 51

Hinh 4.7: Thoi gian tac dong cua role khi ngan mach tai Hai Chau
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Symumetrical 3-Phase Fault ot TBA 2206V THACH MY

Tieme () D ) (ms) T2 (m) Condition
020 Ralay’ 2m 020 Phase-OC1- 51
132 88 & Tripped by Ralay$ Phasa - OC1 - 51
19 Rea oms 150 Phase - OC1 - 51
190 Raiayl oms 150 Phase - OC1 - 51
152 Rely? 173 152 Plase - OC1 - 51
152 Ralayld 3730 152 Phase - OC1 - 51
U 0 Trpped by Relay2 Phase - OC1 - 51
19 (31 0 Tripped by Relay2 Phase - OC1 - 51
U o ) Trpped by Relay? Phase - OC1 - 51
W2 C8u Y Tripped by Ralayl3 Phasa - 0C1 -5
195 Relps 1542 19 Phase - OC1 -1
HS (B4 0 Tripped by Relayé Phaws - OC1 - §1
¥ Relayd 17 0 Phase - OC1 - 51
¥ Relyld 3730 - Phase - OC1 - 51
843 20 Tripped by Relay$ Phase - OC1 - 51
@i ) Trpped by Relayl4 Passe - 0C1 - 51
59 Relays 2™ 53 Plase - OC1 - 51
Q9 CBe 99 Teipped by Relave Phase - OC1 - 51
%6 Reiayl 07 H Phase - OC1 - 51
96 Relayll oms 9s: Phase - OC1- 51
1003 €81 22 Tripped by Relayl Phase - OC1 - 51
1003 €31 ) Tuipped by Relay]] Phmse - OC1 - 51
145 Raly3 158 24 Phace - OCL.51
148 (8 0 Tripped by Relay? Phase - OC1 - 51
151 Relsyd 0 151 Phase - OC1 - 51
156 €89 0 Tripped by Relay® Phase - OC1 - 51
1566 Ralayl LE 18 Phace - OC1- 51
166 €310 0 Tripped by Relay10 Phuse - OC1 - 51

Hinh 4.8: Thoi gian tac dong cta role khi ngén mach tai Thanh My
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4.2.3. Két lu@n va bién phdp khdic phuc
a. Két lugn

Dua vao két qua trén chung ta c6 thé thiy, chi mbi Hoa Khanh 1a tac dong dung.
Qua d6 c6 thé thay dugc dbi véi nhitng mang dién c6 sy thay d6i huéng dong dién trong
mang dién kin, dudng day c6 nhiéu ngudn cung cip hay dudng day song song thi F51
khong dam bao dugc tinh chon loc cho hé¢ théng dién.

b. Bién phdp khic phuc

Vi nhitng nguyén do trén ta thdy khong nén dung F51 trong hé théng ndy ma nén sir
dung chirc ning bao vé qua dong c6 huéng (F67). F67 cb thé khic phuc duge diém yéu
ctia F51 khi hé thong c6 nhiéu ngudn cung cp d6 1a phan biét duge hudng dong dién

do mang nay d6i chiéu lién tuc qua do cé thé dam bao duoc tinh chon loc.
4.3. Thue hién mé phéng cac kich ban su co va danh gia két qua role F67
4.3.1. Tinh toan cai dit cho F67

Cai dat F67 cho cac role trén sao cho hudng cua role 1a tir thanh cai ra duong
déy.Tiép tuc thuc hién ngén mach 1an luot trén cac thanh cai Hoa Khanh, Hué, Hai Chau,
Pa Nang, Thach My.

a. Hoa Khanh

tio = max(ts; t1; tg) + At to = max(te; t1; ts) + At
b. Hué

tio = max(ts; tg) + At t3 = max(t2) + At

te = max(t2) + At ts = max(t2) + At

c. Hai Chau

te = max(ts) + At ts = max(tio) + At

t1 = max(ts) + At ts
d. Da Ning

max(ts) + At

ts = max(to) + At t3

max(ts) + At

t1 = max(ts) + At ts
e. Thach My

max(ts) + At

t3 = max(t7) + At te = max(t7) + At
t1 = max(t7) + At t10 = max(t3) + At

to = max(ts) + At
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f. Puwong day Hai Chau-Pa Ning

ta

max(ty) + At ts = max(tio) + At

t1 = max(ts; ts) + At ts
g. Duong ddy Hdi Chdu-Hoa Khdanh

max(ts; ts) + At

t10 = max(t3) + At V3
t1 = max(ts) + At ts
h. Puong diy Hoa Khanh-Da Ning

max(ts) + At
max(ts) + At

t3 = max(ts) + At to = max(ts) + At

t1 = max(ts) + At ts = max(ts) + At
i. Puong diy Hoa Khanh-Hué

t3 = max(t2) + At ts = max(t2) + At

te = max(t2) + At ti10 = max(t3) + At
Jj. Duwong day Hoa Khanh-Thach My

t3 = max(t7) + At t1 = max(t7) + At

te = max(tz7) + At t10 = max(t3) + At

Tir nhitng diéu kién trén va két hop chirc ning Star View (co thé xem duoc duong
dic tinh cua role), chirc ning ndy c6 thé tiy chinh dudng dic tinh role 1én hay xudng va
chon duong cdc duong ddc tinh nhu Standard Inverse; Very Inverse; Extremely

Inverse. .. qua d6 c6 thé chon 1a dugc thoi gian tac dong cua ting role
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Béng 4.8: Thong sd cai dat ciia cac role

Dong lam viéclon | Tisdma Dong khoi Puong dac

Role bt (lymax) bién demé d@ngg ka) | TPG) it
I 108,6 200 0,706 0.11 S
2 108,6 200 0,706 0,06 VI
3 265,8 400 0,864 04 VI
4 265,8 400 0,864 0,29 VI
5 257,5 400 0,837 0,14 S
6 2575 400 0,837 0,62 VI
7 526,1 600 1,140 0,05 VI
8 526,1 600 1,140 0,07 S
9 188,5 200 1,225 0,08 SI
10 188,5 200 1,225 0,62 VI
T 108,6 200 0,706 0,11 S
12 108,6 200 0,706 0,06 VI
13 526,1 600 1,140 0,05 VI
14 526,1 600 1,140 0,07 S

4.3.2. Pdnh gid két qud role F67

Nhép thong s6 tirng con role vao phan mém ETAP, tién hanh cho ngan mach trén

cai thanh céi.
a. Ngin mach tai Hoa Khdnh

Symmernical -Phace Feulr

Tizze (ms) D

1 THA 2206V HOAKH

i\—‘

HixA)

T1 (e

Conihon
Phase . OC1 . 4| . Forvamc
Phase - OC1 -1 - Torwax
Phase - OC1 - 2} u
Phawe - OC) -
M X1 Fervw
Topped by Refay! Phase - OC) - 51 - Foewat

Lopped by Eeay il Phome - (X

Topped by Relay® Mhax

Vn”v!h-, Belay 4 Phaw 0

Toapped by Reiay® Phase

Phase - OC1 - 2| - Torrn

Tagpped by Relay? Phase - OC)

Phase - OC) - 5| - Forvw

Tesppcd by Relav]) Phase - ©4

Hinh 4.11: Thoi gian tdc dong ctua F67 tai Hoa Khanh
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b. Ngéin mach tai Hué

Syizmetrical 3-Phase Foult st TBA 220kV HUE

Tuoe (s D If k) Tl [ow) T2 () Condition
174 Reby? 1 4 Phase - OC1 - 51 - Forward
374 Rebnyl2 3201 4 Phase - OC1 - 51 - Forwaed
74 (B2 400 Trpped by Reloy? Plune - OC1 - 51 - Forwad
T4 CBY 00 Trpped by Relyl2 Phase - OC1 - 51 - Focwand
104 Rebnt 0N *1i4 e - OC] - 51 - Forwned
1204 Relnid 036 1o Phwe - OC1 - 51 - Forwaed
L4d (B8 $00 Tepped by Reloy® Phane - OC1 - 5] - Forwad
14 CBM 00 Trgped by Relavl4 Mase - OC1 - 51 - Fornand
166  Relnd 1 1468 Phase - OC1 - 51 - Forened
196 Che 09 Trgped by Relayd Pluwe - OC1 - 51 - Forwad
069 Relny) 1 208 & Phne - OC) - 51 - Foewned
e 00 Tepped by Relay) Phune - OC1 - 51 - Forwmd
653 Rebwyi0 0 500 5833 Phase - OC| - 31 - Forwaed
9 (BKC 409 Trwoed by Rebav |0 Phase - OC1 - 51 - Fornand

Hinh 4.12: Thoi gian tac dong cua F67 tai Hué
c. Ngd’n mach tai Hai Chdu

Symmetrical 3-Piwse Faclt ot TBA 2206\ HAI CHAU.

Time () D £(kA) T! {ms) T2 (ms) Condition

135 Rebpd 1438 133 Phase - OCT - 51 - Forwmrd

175 (B 0.0 Trpped by Ralays Faase - OC1 - 51 - Forward

%9 Rebylo 0N W Phase - OCT - 51 - Forward

I Rebyl 15 n Phase - OC1 - 51 - Forvard

3 Rebyll 15% n Mhase - OC1 - 51 - Foevard

29 (B 7 Toapped by Relay 10 Phase - OC1 - 51 - Forwad
¥ B Trapped by Rolay ! Paose - OC1 - 51 - Forwasd

¥ CBN L L Trpped oy Relay!! Phase - OC| - £1 - Forward
%7  Rely8 235! 367 Phase - OC1 - 51 - Foromd

7 Reliyld 258! 67 Fase - OC1 - 51 - Forwmd

€7 CBE Trapped by Relayd Paase - OC1 - 51 - Forwasd

«T B4 Trapped by Raluy 14 Phase - OC1 - 51 - Forwrard
1 Relys 14658 543 Phase - OC1 - 51 - Foroard

1 (B 03 Tripped by Relay6 Paase - OC1 - 51 - Forward

Hinh 4.13: Thoit gian tac dong ctia F67 tai Hai Chau
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d. Ngin mach tai Pa Ning

Syrumetrical 3-Phase Fanlt at 7152.TBA DA NANG.

Time (ms) D 1f (kA) Tl [ms) T2 () Condibon
157  Relyd 1576 197 Phase - OC1 - 51 - Fernasc
237 CBY e Trpped by Relny® Phase - 0C1 - 51 - Forwand
26<  Relays 147 ™ Phase - OC1 - 51 - Revense
%7  Relayl 1763 o Phase - OC1 - 51 - Forwand
%7 Relayll 1764 - Phase - OC1 - 51 - Farwgec
3= (B} 90 Topped by RelnS Fhase - OC1 - 51 - Revene
337 C8l “0 Trgped by Relay ] Phase - OC] - 51 - Forwad
317 Cal o0 Topped by Relay1] Phase - OC! - 51 - Forwand
MO0 Relayd bl 5 4o Phase - OC) - 51 - Fornase
M0 Relyld 259 4o Phase - OC) - 51 - Fernase
180 (B3 oo Trgped by Relnyd Phase - OC] - 51 - Forwand
3¥0 CBl $“o Tegped by Reloy 14 Phase - OC1 - 51 - Forwand
813 Reld 1519 6} Phase - OCT - 51 - Fornged
& B« 9o Trpped by Relay< Phase - OCH - 51 - Forwad

e. Ngin mach tai Thach My

Hinh 4.14: Thoi gian tac dong cta F67 tai Da Nang

Syrmerrical 3-Phase Fault &t TBA 220kV THACH MY.

Time () ID kA T1 (1) T2 (1ms) Cond:ticn

152 Relay? I 152 Phase - OC1 - 5) - Farwnd

152 Relayl? LI ) 2 Phase - OC1 - §) - Forwnrd

182 W «0 Tripped by Relay? Phuse - OC1 - £1 - Forward
192 (Bl «o Tripped by Relayl? Phase - OC1 - 51 - Forward
S5 Relayl 077s 445 Phase - OC1 - £1 - Forward

5 Reayll 0775 445 Phase - OC1 - 1 - Forward

€5 CBl «0 Trppec by Relayl Phose - OC1 - £1 - Forward
45 CBl «0 Tnpped by Eelayll Phase - OC1 - 21 - Ferward
1140 Eelays 1792 ey Phase - OC1 - £1 - Forward

1120 CB6 «0 Tapped by Relay$ Phsse - OC1 - £1 - Forward
15¢0  Relayd 1542 5% Phase - OCY) - &) - Forwaed

16C0 (B} €0 Tnpped by Relayd Phuse - OC1 - €1 - Farward
2714 RebylC 0984 2774 Phase - OC1 - £1 - Forward

3B CBlo «0 Trpped by RelaylC Phase - OC1 - 51 - Forward

Hinh 4.15: Thoi gian tac dong cua F67 tai Thanh My
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f. Ngén mach tai dwong diay Hué-Hoa Khédnh

Symmetrical 3-Phase Fault between Line220 and CT2. Adjscent to TBA 220V HOA KHANKE

Tuoe (1) D ) T1 (o) 72 (m) Condstion
78 Relm? L2 A s Muowe - OCT - 51 - Forwaed
0’s (w2 0o Tegpped by Relay? Phase < OC1 - 51 < Forwsd
3 2wl iild 5 Mne - OC1 -5, - torwxd
333 Relgl) i 253 Mot - OC1- 51 - Fused
I8  Relwmt 4419 ot | Mhwc - OC1 - 51 - Ferwaed
IS5 Relwld 49 258 Phse . OC] - 50 . Forwxed
b Lois he £ Fhae - OC1 - 51 - Forwxd
N 00 Tepoed by Relay] Phase - OC1 - 51 - Forwaed
¥ 8 00 Tegpped by Relayl: Phase - OC1- 41 - Forwaed
% (B W9 Topped by Relsy® Phase - OC1 - 51 - Forwsad
;| (B4 Wy Lrgpped by Relayl4 Fhase - OC1 - 21 - rorwad
¥ 09 Tapped by Relay6 Mune - OCT - 51 < Forwad
e Aoley? o 135 Mk - OC1 - 51 - Forwed
i CE) @00 Tempped by Relsy3 Phave - OC1 - 51 . Forwssd
61 Relwld 1501 61 Phate - OCT - 51 - Forward
0 CBW <09 Tespoed by Relay10 Phase - OCT - £ - Forwaed

Hinh 4.16: Thoi gian tac dong cua F67 tai duong day Hué-Hoa Khanh
g. Ngin mach tai dwong diy Hoa Khanh-Thanh My

Syuuetiwal S«Flane Foull between Lol U9 aod C18, Adywcud o THA ZJKV THACH MY,

Ture (ms) D 1 (k) T1 (ew) T2 () Condition
138 Relnyd a5 560 % Pisase - OC] - 51 . Forward
152 Relwy? 3TN s Phase - OC1 - 51 - Forward
152 Relnyi) 178 19 Fhase - OCJ - 31 - Farwrd
I B3 w0 Tripped by Relays Phose - OC] « 51 - Formoed
192 <7 «o Trpoed by Relay? Phase - OC] - 51 « Ferwand
197 CRIY an Trpped by Rebwy (3 Phase - OC | - 41 « Forward
45 Relwy! 077 4 Phase - OC1 - 51 - Forwad
445 Relayll 0775 @ Plase - OCH - 51 - Forwned
LU ) wo inpped by Kabayl Psse - OC] < 3] . Poruane
485 CBL) «o Topped by Relayll Miave - OC1 + 51 - Foewmd
140 Relayo 2™ 1% Plane - 0C) - 531 - Favad
s Cpy ww inpped by Relsyd Phote - UL < 31 - Porwame
1560  Relayd 1542 155 Pamc - OC - 51 - Forwaed
1600 CB3 Ko Trpped by Relayd Phase - OC1 - 51 - Forwaed
Jrs Rebylo vyl LI Fhase - UCT - 2] - Forwmd
814 (BIC ®o Trpocd by Relay! D Phase - OC1 - 51 - Forwaed

Hinh 4.17: Thoi gian tac dong cua F67 tai duong day Hoa Khanh-Thanh My
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Ung dung phuong phdp t6i wu cai ddt bdo vé qud dong sir dung chudn IEC 61850 trén ludi dién truyén tdi

mién Trung Viét Nam

h. Ngéin mach tai dwong diay Hoa Khinh-Hai Chiu

Symmetrical 3-Phase Fault between Line210 and CT3. Adjacent 1o TBA 220kV HAI CHAU.

Time {mz) D If (kA) T1 (ms) T2 (m3) Ceaditon

135 Relayd 14 M4 135 Phass « (001 < 51 < Tarward

175 CB4 00 Tripped by Relay< Phase - OC1 - 51 - Forwand

186  Relavd 11485 186 Phase - OC] - §1 - Fosrward

28 ol 200 Leappod by Ralays ['hase « OC1 - 81 - Ferwand

259 Relayld £020 b 1) Plase - OC1 « 51 « Fipwd

N2 Reav! 1.5%2 ) Faie - OC1 < 51 < Forward

12 Reavll 1572 3 Phase - OCT - 51 - Forvard

129 09 Tapaed by Relay 10 Phese « OCL « 21 « Forwaurd
32 CBI 00 Teipped by Relay] Phase - OC1 - 81 . Ferwand

¥ Bl 0.0 Tripped by Ralayl! Phase - OC1 - §1 - Forward
307 Relayl 2551 &7 Itase - OCT = 51 - Forward

6T Relayls 2551 7 Plisse « OC1 « 51 - Forwaund

407 CBs 00 Trpped by Relay$ Phase - OC1 - 81 . Fornmd

407 CHI4 300 Leapped by Ry 14 Ihasc - OCT - £1 - Forward
£3)  Reiayé 1633 (70 Prasc - O01 - 51  Tarward

§83  CBS 200 Teipoed by Relay® Phace . OC1 - 51 - Fornaed

Hinh 4.18: Thoi gian tac dong F67 tai duong ddy Hoa Khanh-Héi Chau
i. Ngin mach tgi Hoa Khdnh-Pa Ning

youerical 3-Phase Feult berween Line 133 and CT3 Adjscent to TBA 2205V HDAKHANH

Time (ms) D 1 (kA) T1 (zes! T2 (res Condstion:
M5 BRelys bad 0 245 Plase -OCL - 51 -Fovand
251  Relvd 1998 =1 | Phase - OC1 - 51 < Toomand
253 Relavl 21 253 Muec - OC1 - 51 - Formmd
253 Reavll 2R 233 Phace OC1 51 Fermand
s ) Reavs 440 ~ Phawe - OC] - 51 - Facmad
" Kravid 4415 b P O - 51 - Fornmd
3% Cal < Tegwod ' Keboy S Phoc - OC! - 51 -Furwad
¥l CDe 0 Trpped oy Reloyd Phase - OC1 - 51 - Terward
- (@)} " Tepped oy Reley Pz - OC! - 51 - Tarwand
i Can we Teppod by Releyl Pasac - OC1 - 51 - Forwnd
M ac Lrpped oy Raley® Phir - O0 1 <31 - Porware
¥ CxuM anc Tepped by Roloy 4 Phawe - OC1 - 81 . Forwad
W Kot s W Phae - OC1 - N1 . Farmand
¢ CB! $c Tegpeed by Reley ) Phnne - OC1 - 31 - Torwasd
€1 Relar1d bR ) 4] Phaose - OCT - 51 - Tormand
01 CBn ¢ Tepood by Relev 0 Phase < OC1 - 51 - Forwand

Hinh 4.19: Thoi gian tac dong F67 tai duong diy Hoa Khanh-Da Nang
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j. Ngin mach tai Hii Chdu-Pa Ning

Symmetsical 3.Phase Fault between Line 105 and CT10. Adjaceat to 7152.TBA DA NANG
T (zun) HkA) Tl la 12 tus) Coud it

19° Reley® 1570 L Phowmz « O « 1« Fnnand
1 wo 01 Irpped by Reley) Passe - OC1 - 51 - borwand
a9 Relavid .75 ba 1 Pl « OCT « 51 « Forwand
M Relay$ 84T -y Phase « OC, « 5] « Revenne
N Ralay| " ™~ Phane - O $1 - Forwand

* R et N7 Pl Forwod

20 10 0 Trpped by Relay 10 Maass < OCL - 51 - Forwand
1 R oA Trpped by Reln® Fisse - OC1« 51 « Revense
" 1 Of( Teoppenl Ly Reluy 1 P 0 F d
147 (81 00 Irpped by Reley 1] Phase - O4 S, bFowed
30 Relavd o L Massr « OC « 8] <« Formad
M) Relwld hd 3 =1 Passg - OC « 51 « Formand
"o (Bi 0 Tepped by Rely® Flaane - OC) - 8, - Ferwmd
"y CBM A ( Tripped by Relay 14 Phane « OCT < 51 « Faownd
€5 Reland 2519 623 Pz « OC] « $1 « Forwand
eo (s ol Tepped by Reloyt Passe - OC) - 51 - Ferward

Hinh 4.20: Thoi gian tac dong F67 tai dudng day Hai Chau-DPa Ning

> Ta da trinh bay cac diéu kién rang budc cua hé théng dién khu vuc Hoa Khanh
va cac khu vuc lién ké khi sir dung role bao vé qua dong c6 hudng F67, sau d6 dung
chtic nang Star view dé diéu chinh cac dudng dic tinh cia role trong phan mém ETAP.
Két qua thu dugc théa man cac diéu kién dit ra dam bao tinh chon loc, khic phuc duoc
diém yéu cua role F51.Tuy nhién viéc cai dit theo cach nay kha phtc tap dbi voi nhiéu
ludi dién hién nay va ton rat nhidu thoi gian dé lam nén & nhiing mach vong, nhiéu
nguon, dudng diy song song... ta nén sir dung cac loai bao vé nhu bao vé khoang cach
hay bao v¢ so I¢ch.
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4.3.3. Théng sé F67 ciia hé thong bdo vé truyén théng do PTC2 cung cip

a. Hué dén Hoa Khéinh

CONG TY VAN HANH HE THONG DIEN VA TH! TRUONG BIEN QUOC GIA
TRUNG TAM DIEU DO HE THONG DIEN MIEN TRUNG

Sb phida: A3 29 202UHUE220
Trang : 16

PHIEU CHINH PINH RU-LE BAO VE

Tram: 220kV HUE

_Mb 13 chung :
Thidt bf duge biovE:  Xult tuyén 4i 1o Khink Kiéu bao v¢: ““'” ‘::‘m“_!"""""“"""'
Miy cit: m | Timewde:  PS4)|Phidn ban rode:
So ab danh s 320D DOMT, 05012024 | Sé hidu ro-le: PS43318AIMO20OG
_g:g;""“' 12005A - TIZ72 Nhb sie xudt: AREVA
el JE O Lo
. CT-220kV HUE/TTDV T MICOM ST : ]
S6 higw ban ve mit st ENTECDO? | nh-lu Agile Phidén ban phin mém: Vi 4
Ta bio vé: Do2 Mach ko vé: Mach |
Nzuyén thc hagt cita cac chire ning biao v¢ chinh trong ro e
The ddng
atag | o B Tinbiju aibe | L0 hode clt MC
e bio vi Gid tri Thingiam tré | Awidmoagess | ¢ R
= 1 Phasels! =100A oo s Che MC 2720 1ué va
i 3 | Plasels: = 100 A C.00» MCHoa Khinh
= [ 1 =500 A 1.%0 ¢
2 >3 - 10.50 A s Cit MC
- 1 IN>1  =3.00A 1.80 »
! 2 N3 -8.50 A 0.90 5

Hinh 4.21: Thong s cai dit role F67 di tir Hué-Hoa Khanh cta PTC2
b. Hoa Khdnh di Hii Chéu

«  CONGTY VAN HANH HTP VA TTD QUOC GIA
TRUNG TAM DIEU DO HE THONG DIEN MIEN TRUNG

SO phidu : AJ-55-2024/HOK220
Traog : 114

PHIEU CHINH DINH RO-LE BAO VE

Tram: 220kV HOA KHANH

MA th chung
Thidt b Suge bao vé:  Xudt tuyén di HAl Chiu Kidu bho vi: Bao vé qud dong hop bd __
May cht: %7 Tém rode:  REFSMS | Phidn bidnvo-tes 00
S ab asan sb: T 129 VOD-DIOMT, 17/0672024 | 56 hide ro-le:
Ty ob < b dunts b

120011 A - TR27M Nha sin xuhe: AR

 dony didn;
Ty »8 - chi danh biba

200 11kV - TUZN

dign ap: 2201 11KV - TUC21TUC) | VA He @8 )
84 higu ban ve mot sot: Phdn mdm:  PCMG00 | Plidn baa phin mém:
T ban v - . Il o n.amw: Mach 3 -
Neuyén the hoyt dhng cua che che ning bia v§ chish troag ro le:
gwdug dc
Chée Chp N chiuh g Tiahigwaidn | 11. o:..: :i. M
5 ol e st Thit wian trd | Khida ugedi 1l chd, lién dooy...)
1 I> = 130 In 20
67 — -
2 fow = 1153 In 060 8 Ol Me
\ > = 94 ln 210
e e 2 s> = 897 %Win D60 s
SON IO = 5 5% Un 20.0 3
47 U2~ 004 Uin 200s 8o th higw
AU =01 Un, Af = 0.2 Hx, ¥
M Kiém tra hoa dduw O
= A - 30 dey .

Hinh 4.22: Thong s cai dat role F67 di tir Hoa Khanh-Hai Chau cia PTC2
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c. Hoa Khdnh di Pa Néing

S4 phidu : A3-51.2024110K220

8,) TRUNG TAM P18 DO HE THONG DIEN QUOC GIA
o Trang: 1/4

wiee TRUNG TAM DIFU DO HE THONG DIEN MIEN TRUNG

PHIEU CHINH DINH RO-LE BAO VE
Trym: 220kV HOA KHANH
M3 té chung

Thibt bf uge bdo vz  Xudt tuyén 272 ai DA Ning
Miy chr: 27
So b ddnh 2é: T6SOD-DDMT, 0692022

Kibu bo vé: Rdo v qua dimg hop by (AB2)
Tin ror bz REFS4As Phidn bhin roler
S4 hidw rorte:

Ty of - chiduab bidn 0 o,

Nuh san sudt: ADD

]
220 ,0.41,0

U
TS of - chi danh hiln BAH

"w-mnnm

Nim Hp o

e ol 229,003 ,81 yv. TUC123
i als pledsion —
A hidu han ve mid sor Phin mém:  POMSOOD Il‘huo ban phike mém:
T bdo v{: Mach bao v: Mach )
Chare cip Npuing sinh O Tiabiguaide | ::‘ w“.’* Me
hio khiin i
nisg vi Gid Thirl gian (8 ngoh tal chd, lién arg....)
Rii = =130 In 210
oid 2 1>> = 5.40 In 0603 e
FEIN 1 s = 0.RS In 210
2 10> = 3.5 In 060
FSON 1 JUO = 5.5% Un 00
Fi7 i 303 = 0.04 Un 60.0 % B0t N
AU «“0.10Un, AI~“02Hs
F2s Kidm tra hoa ddag bo
Ap = 30 dep

Hinh 4.23: Thong s cai dit role F67 di tir Hoa Khanh-Da Ning ciia PTC2
d. Hoa Khanh di Thanh My

TRUNG TAM DICU DO 1IE THONG DIEN QUOC GIA S$6 phidu : AJ-19-2024/11DK 220

cemmoe TRUNG TAM DIEU DO HE THONG DIEN MIEN TRUNG Trang: 1/4
PHIEU CHINH PDINH RO-L; BAO VE
Tram: 220kV HOA KHANH
M ta chung .
Thiét bj duye bio v§:  XT 273 di 275/Thanh M§ 220 | Kidu hlo v:  Bao vé quat dong hop bd _ XT 273
May che: 273 Tén vole:  REF $45 Inu- ban ro-le:
750D - DOMT ngay :
Sar ad ddnh sb: 060572022 Sé hiéu rovde:
1y sb - ehi dunh bidn ey .
ain: 1290/1A: T1 273 Nhb sin xule: ABB
Ty b - chi danh bida 220 ,011 = o
e sp: 7 {5 vumeac Nim lip it 2009
S6 Wit Lin v ml syic Phin mém: Phido ban phio mém:
Ta bio vi: | Mgk bie vé: Mach 4 (A02)
) Nguyén tic hopt ddng cia cde chire ning bio vé chink troog ro-lo
Chie Nguing chinh diah
Cip bi
ning paa Gid irf Thiiguatrd |  Tin hide Gidu b io
1 I>= 163 In 270
o7
3 I>»= 353 In 090 s "
Cht MC
1 10> = 1 42 In 270
67N
2 _ 10>~ 2 67 In 090 »
S9N 3U0 = 0.05 Un 90.0 u SO——
47 JU2= 0,04 Un 60.0 » ot
25M AU = 0.1Un, Ag=30", Af =~ 0. 211z Kiém tra hda

Hinh 4.24: Théng sb cai dit role F67 di tir Hoa Khanh- Thach My ctia PTC2
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e. Hoa Khdanh di Hué

! @ TRUNG TAM DIED HO HE THONG DIEN QUOC GIA S6 phidu : A3-34-2022/HOK220
evmi oe TRUNG TAM DIEU DO HE THONG DIEN MIEN TRUNG Trang: /7

PHIEU CHINH DINH RO-LE BAO VE
Tram: 220kV HOA KHANH

Thilt b) dwge hba vi:  XT 274 1 Hud Kidw bao ve: 1380 vé 30 Wch doc — PETL

My clt: 273 Tén rovle:  RED 670 | Phidn bin ro-le:
REDG70%2.0-A32 X00-C24P03-D

Su ab dinh ob: 793/0D-DDMT, 06052022 | 56 nigu re-ter 300 IXAS- |

AL oemidant 8le 20011 - T1 MC 373 Nhi sin aul ABB

:’.:‘.;:"“"‘"“‘ e wvum Nam thp apt: 2016

84 higu bidn vé mie sgh: Phln mdm:  PCM600 | Phidn bis phla mdum: 7

Ta bio v Mach bho vi: Mach |

Nguyéa the hopt d0ng cun cae chike nAng bio v§ chinh trong ro-le

Chitc ning | Clp b v O i Thoi gian té [s) Tin higa ditu Téc ddog
| - Y 63011 0.0 5 — == Cht 27589 ‘
et Chp 2 10.0 1R 0.0 v 2766
L 13318 3.
 coad _-gp: 23411 0,
PETN el | 00018 3. Clt MC 279/E9
» 20010 0.6 > <
[ 121 U0 1.2 = EE—— |
I2? 0 80 UR 9.0 ___Bao tin higu

Hinh 4.25: Thong s cai dat role F67 di tir Hoa Khanh-Hué cua PTC2
f. Pa Néing dén Hii Chiu

CONG TY VAN HANH HTD VA TTD QUOC GIA S84 phidu: AJ-3120240/0DN500
TRUNG TAM 910 9O HE THONG DIEN MIFN TRUNG  Temag: 101

PHIEU CHINH DINH RO-LE BAO VI
Tram: SO0KV DA NANG

Mo ta chung
Thide b duge bao v Xudt rayén di 1A Chiu Kidu bdo v Moo v sor Wb bgop B0 (O 1)
May cht: 272 Tém rocle:  GRL200 | Phidn bAn ro-te: 101146208
So ad aanh +b: 1292/0D-DDMT. 17062024 | S& hidw ro-le: GRL200-11-237-25-46-30-110
Te ol ‘“‘l“"‘" bie | 00M1A - TI272 (T1200) Nish san sudtc TOSHINA
T"-c..“-.“. T NINY 2o
digm ap: 220/0 11KV - TUI72 o "!‘_‘_!" et
S0 higw tin v8 mit sgi: DN-URT-0132 Phio mbmi  GR-TIEMS lnu-u.pu--h:on.ot
Vo b v “FOO.ABIL Moch hae v Mach |
Nguyén the hoat ddng cia che chire alng bao v chink tramg ro-le
Chre chp Nguwong chink d Tin i Wb Wi | ;:" “"‘cb ko
nang bao v Gid Thirt gian trd ngodl . NS
o i chd, hén S0ng...)
sIL 1 DIFL-11 ~ 040 A 000 » Cat MC/Da Nang &
2 DIFGL-1 = 040 A 0.00 s M/ HA Clits
' X1 = 1 08 Ohm 0.00 »
21/21N 2 X2 = 6.28 Ohm T 0.60s
3 X3 - 782 Ohm 130 %
s POTT Dis-CAR = POP , POTT vir HAl Chu ——
67 1 >~ 173 A I N0
2 oo = 926 A 0.90 3
1 10~ 153 A 160 »
e 2 W =7A5A 0.90 »
a0 1>~ 089 A 9.00 « Hao tin hieu
25A AL = °‘°:'_°3'°‘,' 030 k=, Kiém tra hok

Hinh 4.26: Thong sb cai dit role F67 di tir Da Nang-Hai Chau ciia PTC2

GVHD: TS. Pham Van Kién Trang 66




Ung dung phuong phdp t6i wu cai ddt bdo vé qud dong sir dung chudn IEC 61850 trén ludi dién truyén tdi

mién Trung Viét Nam

g. Pa Ning di Hoa Khdnh

TRUNG TAM D10 DO HE THONG DIEN QUOC GIA
TRUNG TAM DIEU DO HE THONG BIEN MIEN TRUNG

86 phidu: A3 232024 DNS00

Tramg: | 9

PHIEU CHINH PINH RO-LE BAO VE

Tragm: SOOKV DA NANG

MO th chuny -
Thide bf Guge bdo vi:  Xubt tuydn di 272/ Hok Khioh | Kide bie vi:  Bao v¢ so lch hop b
May cht: 273 (200) | remrwtes  REDS0 | Phite bin o e VI
:.““I.‘? 1ORAQDLDOMT, | 02/ 200% “.ﬂ.r‘-&: REDAT0_T2406259
Ty oh-chidank bifn 000 11273 (T1200) | NRA sde wede: HITACHI
T3 ob - chi danh hibn
| aigm bp: 220/0.11kV Nam dp dsn: 2024
S8 higu bkn v mit sgh: Phin mém:  POMGOO | Phidn bin phin miém: V1.0
T bie vis Mach bio vi: Mach |
© Nguyén the hoat ddag cia chc chire nbag bio vE chinh trong ro-le:
. Ngwimg chinhk dink Tae dgng
Chare Chp Tim higw dide p Séo hoseo ol MC
ning bao v§ Gid tr Thini gian trd khidn ngost tai chd, lién dong....)
\ 1dMin ~ 0.25 1B 0.00 5 : Cit MC/Da Ning &
i 2 IdUnee = 50.00 1B 0005 7L G HOAKNAOh | o ocHok Kinkeh
e i 11> = 167 %Il 3308
2 12> = 719 B 060 s O MC
s 1 INI> = 146 %D 330 s
2 IN2> ~ 667 %IB 0.60
27 1 U~ = 90 %UB 200 s Bao tin higu
] U» = 121 %UB 150 % .
» 2 U> - 160 %UB 0.10> e

Hinh 4.27: Théng sb cai dit role F67 di tir Da Nang-Hoa Khanh ctia PTC2
h. Thanh My di Hoa Khanh

A

TRUNG TAM BIEU PO HE THONG DIEN QUOC GIA
TRUNG TAM DIEU DO HE THONG DIEN MIEN TRUNG

Sh phide : AT 2024/ TMY 220
Teang: |/R

PHIEU CHINH PINH RO-LE BAO VE
Trym: 2206V THANH MY

Hinh 4.28: Théng sb cai dit role F67 di tir Thach My-Hoa Khanh cua PTC2

GVHD: TS. Pham Van Kién

.
Thibt b) Gwye boe vi: ;‘g“""“""‘""""“"” Kidu bio vi: B0 v so Mich hop b)
May chr 278 Tomow-de:  SELINIL | Phide hin ravle:
So b dinh sb: H2QDDOMT, 08032024 | S8 higw rode: 0111L7IC0M21524XX
Tyok-chidemnbde 00 Tirs Nha san xubt: Schwettzer Engineering Labuorsiuries
;’m_w % - cui dani vibs 2200.11kV Nam thp apts 2011
S4 hidu ban vE mdt syt Phin mém: "q'“?"'m'-:""'lnn-u.ph-u:u
Tu bao v ) Mach bio v Mach |
o trong ro-le _:‘:.___
Nguwong chinh dinh Tin higu dida The 5
& (canh bao hode clt MC
ming bio v§ G try Thin glan rd khidn ngoal i chd, lidn dong. ) | L
|
oy SILPP =~ 040 A 0.00 chMC27s&aMC |
amn W70t Mo KRAOR | phia dhu 351 didn tei /.
G-P STLGP =~ 030 A 0.00 % Hoa Khanh 220
2 1 =119A 240
2 Pr=295 A 0.90 » Cit MC
™ 1 1= 100 A 240
¢ 2 0o =200 A 0% s
” "y Us»= 133,10 V 1.80% B
P Up> = 770V 1.80 5
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i. Hai Chau di Hoa Khanh

CONG TY VAN HANHHTD VA TTD QUOC GIA
TRUNG TAM DIEL DO HE THONG DIEN MIEN TRUNG

SO phda: Al-16.

Tramg: /11

PHIEU CHINH PINH RO-LE BAO VE
Fram: 220KV HAI CHAU

M ta chung
Thidt b duyge bhido v
. May chn:
| Sa 4b danh »&:
| T's s - chi dank bidn

Xudt ruyén d4i Haa Khanh

P

ERAQDOSO, 260972024

1200V1A - TI2T2
| dong difn:
TS »0 - chi danh bida 2200 1 1AV - TUD
L Aign ap: =
SO hidu ban ve mdt sgt: PTCIHC 220KV /D02
Ta bao v DO2+WH

Kitu hia vé:  Bao w8 so Nch hop hwh\r ‘VI

Ténm rovde 200 Phén ban rocde 100346221

Sé hidw rocde: GRL200-11.237-25.46-30-110

LRl

—

Nhi san xudc: TOSHIBA
NAm lAp dpr: 2024

Phikn mém GR-TIEMS -l’boi- ban phin mbm: 01,01 |
Mach bao v Mach |

Nguvén the hoat Qo.g cia cic chuc ndng bae vi chinh trong ro-le

Chire Chp
ning bae v§
— + : 4
o | | DIFL-11
£ 3 : l
|
212N -
b
as | POTT |
- |
6 -
v | i
67N =
SUN |
49
b}
Hinh 4.29:

NguOng chinh djnh

Gy
QA0 A ‘
MFGLAI~ 040 A |
X1« 043 Olun |
X3 = 240 Obhm
X3 2665 Ol
Dis- CAR =~ POP
I 168 A
i 625 A
10 146 A |
1o 672 A [
Lo a0V |
+
| 089 A

l Thivi glan trd

I hc Gng

Tin hije didw khidn (canh bdo hode ot MU

ngoa

tai chd, lidn Song.. ) i
0.00 s Cat MCOC/Hal Chdu & ‘
000 » MC THba K hinh
|
0.4 » |
0.30»
+
3.00 » |
+ 1
POTT e Hoa K hidnh
- * —— 1 M ML
0 »
Do) »
4
1 30 »
*
060 »
+
900
+ Bao 1n hidu
A LLEY

Thong sd cai dit role F67 di tir Hai Chau-Pa Nang ciia PTC2

Ttr nhitng phiém kiém dinh trén ta 1ap dugc bang thong sb sau.
Bang 4.9: Bang thong sb cai dit role F67 ctia PTC2

Xuat Tuyén Cép 1(F67 DT) Cép 2(F50) Role

Hué di Hoa Khanh 1,8 0,9 1;11

Hoa Khanh di Hué 3 0,6 2;12
Hai Chau di Hoa Khanh 33 0,6 3
Hoa Khanh di Hai Chau 2,1 0,6 4
Hai Chau di Pa Nang 1,8 0,6 9
Pa Nang di Hai Chau 3,6 0,9 10
Hoa Khénh di Da Ning 2,1 0,6 5
Pa Nang di Hoa Khanh 33 0,6 6

Hoa Khérl\l/};g,di Thanh 27 0.9 7:13

Than}}(fgnii Hoa 2,4 0,9 8; 14
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mién Trung Viét Nam

4.3.4. So sanh thong s6 F67 mdi thiét Igp véi F67 ciia hé thong dién Viét Nam dang

vdn hanh do PTC2 cung cip

Khi ¢6 thong s6 cia PTC2 cung cép ta tién hanh so sanh voi s6 liéu F67 ma da cai

dat o muc 4.3.1.Ta cho ngén mach ¢ tung diém dé duoc két qua kha quan nhét

a. Ngin mach tai thanh cdi Hué

Role Db an(s) PTC2(s)
2 0,037 3,000
12 0,037 3,000
8 1,204 2,400
14 1,204 2,400
6 1,466 3,300

2,169 3,300
10 3,653 3,600
b. Ngin mach tai thanh cdi Hoa Khinh

Role Db an(s) PTC2(s)
1 0,253 1,800
11 0,253 1,800
8 0,258 2,400
14 0,258 2,400
6 0,289 3,300

0,336 3,300
10 0,561 3,600
C. Ngd'n mach tai thanh cdi Hai Chau

Role Db an(s) PTC2(s)
4 0,135 2,100
10 0,289 3,600
1 0,312 1,800
11 0,312 1,800
8 0,367 2,400
14 0,367 2,400
6 0,843 3,300
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d. Ngin mach tai thanh cdi Pa Néing

mién Trung Viét Nam

Role Db an(s) PTC2(s)
9 0,197 1,800
5 0,294 2,100
1 0,297 1,800
11 0,297 1,800
8 0,340 2,400
14 0,340 2,400
4 0,623 2,100
e. Ngin mach tai thanh cdi Thanh My
Role Db an(s) PTC2(s)
7 0,152 2,700
13 0,152 2,700
1 0,445 1,800
11 0,445 1,800
6 1,140 3,300
1,560 3,300
10 2,774 3,600
f. Ngén mach tai dwong diay Hué-Hoa Khéinh
Role Db an(s) PTC2(s)
2 0,028 3,000
1 0,253 1,800
11 0,253 1,800
8 0,258 2,400
14 0,258 2,400
0,289 3,300
0,336 3,300
10 0,561 3,600
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g. Ngin mach tai dwong diay Hoa Khinh-Hai Chiu

mién Trung Viét Nam

Role Db an(s) PTC2(s)
4 0,135 2,100
3 0,186 3,300
10 0,289 3,600
1 0,312 1,800
11 0,312 1,800
8 0,367 2,400
14 0,367 2,400
6 0,843 3,300

h. Ngin mach tai dwong day Hoa Khanh-Pa Ning

Role Db an(s) PTC2(s)
5 0,249 2,100
6 0,251 3,,300
1 0,253 1,800
11 0,253 1,800
8 0,258 2,400
14 0,258 2,400
3 0,336 3,300
10 0,561 3,600

i. Ngdn mach tai dwong diy Hdii Chdu-Pa Nang

Role Db an(s) PTC2(s)
9 0,197 1,800
10 0,289 3,600
5 0,294 2,100
1 0,297 1,800
11 0,297 1,800
8 0,340 2,400
14 0,340 2,400
4 0,623 2,100

GVHD: TS. Pham Van Kién
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j. Ngéin mach tgi dwong diy Hoa Khdnh-Thanh My

Role Db an(s) PTC2(s)

8 0,139 2,400
7 0,152 2,700
13 0,152 2,700
1 0,445 1,800
11 0,445 1,800
6 1,140 3,300

1,560 3,300
10 2,774 3,600

> Ttir bang so sanh s6 liéu trén F67 méi thiét 1ap t6i wu vé thdi gian hon so véi F67

cia PTC2 cung cép, ¢6 2 nguyén nhan dan dén diéu nay d6 1a PTC2 st dung bao vé qua
dong thoi gian doc 1ap (DT). Role c6 thoi gian doc 1ap c6 mot sé nhuoc diém nhu 13
khong dam bao duoc tinh chon loc di véi duong day co nhiéu ngudn cung cap, néu cd
ngan mach gan nguon thi voi DT c6 thoi gian cat 1on nhat con IDMT thi dong cang 16n
thi cit cang nhanh. Nguyén nhan th 2 12 At ctia PTC2 cung cip 13 ¢6 dinh 0,3s con khi
sir dung chirc nang Star view trong phan mém ETAP thi c6 thé tiy chinh hop 1i pht hop
v6i yéu cau dit ra.

> Mat khac ta théy trur ngén mach tai Hoa Khanh,hau hét nhung diém ngén mach
con lai tac dong sai thir tu.Nguyén nhan 13 do ngoai thuc té F67 chi 1 bao vé phu, F21
hozc F87L 14 bao vé chinh da hoat dong t6t réi nén F67 khong duoc quan tim nhidu dé
diéu chinh ding

> Qua day chung ta két luan réng viéc thuc hién F67 méi thiét 1ap nay cé thé ap
dung dugc vao thuc té qua do co thé ting do tin cdy ctia hé théng dién Viét Nam 1én cao
hon.
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4.4. Bao vé khoing cach (F21) trén cac duwong diy truyén tai

e T = x
%) l
pr—— — — - e - -
=2 J 1
H :._
-0 ’ k- )

Hinh 4.30: So d6 mé phong bao vé khoang cach
Bang dudi day tom tit thong sd duong day cho 7 xuat tuyén L1 — L7 (& cap dién ap
220 kV):
Bang 4.10: Thong sé duong day

Xubt tuyén Cﬂﬁflgﬁi Loaiday | b | REL TR | T
L1: Hélf‘lllféhénh T 82214 A%%R 0,075 | 0410 | 0217 | 1324
L2: E;f‘gﬁa?h 9923 ASC(:)%R 0,065 | 0405 | 0207 | 1318
L3: gzaN%égnh T 13978 AS%%R 0065 | 0405 | 0207 | 1318
L4’§$‘1 ﬁ‘/‘i‘;‘h ~ | 62,008 A%%R 0,097 | 0415 | 0239 | 15328

L5‘P§f‘é‘{lg‘§lg - 23,872 A;%R 0,065 | 0,405 | 0207 | 1,318
Lguf;é}gl e;ré%l T 28632 ASCO%R 0065 | 0405 | 0207 | 1318
;;ufﬁafﬁnsi; 13,528 ASCO%R 0,065 | 0405 | 0207 | 1318
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+ Tinh tong tré thir tw thuin cho tirng xuit tuyén
Téng tré tht ty thuan Z; ciia mot dudng ddy bang (r1 +jx1) nhan véi chiéu dai
duong day. Ta tinh cu thé:
Xuit tuyén L1 (Hoa Khanh — Hué, chiéu dai 82,214 km, ACSR 400)
o Zi1=(0,075+;0,410) x 82,214 = 6,166 + j33,708()
= 34,267279,63°()
- Xuit tuyén L2 (Hoa Khanh — Hai Chau, chiéu dai 9,923 km, ACSR 500)
o Ziz = (0,065 +j0,405) x 9,923 = 0,645 + j4,019(Q)
= 4,070£80,89°(Q)
- Xuét tuyén L3 (Hai Chau — Pa Ning, chiéu dai 23,872 km, ACSR 500)
o Zi3= (0,065 +j0,405) x 23,872 = 1,552 + j9,668(f)
= 9,792,80,88°(Q)
- Xuit tuyén L4 (Hoa Khanh — Pa Nang, chiéu dai 13,978km, ACSR 500)
o Zia=(0,065 +j0,405) x 13,978 = 0,909 + j5,661(Q)
= 5,734,80,88°(Q)
- Xuit tuyén L5 (Hoa Khanh — Thanh M¥, chiéu dai 62,098km, ACSR 330)
o Zis= (0,097 +j0,415) x 62,098 = 6,023 + j25,771(€)
= 26,645,76,84°(Q)
- Xuit tuyén L6 (Pa Ning — Duy Xuyén, chiéu dai 28,632 km, ACSR 500)
o Zis = (0,065 +j0,405) x 28,632 = 1,861 + j11,595(f)
= 11,744,80,88°()
- Xuét tuyén L7 (Pa Ning — Ngii Hanh Son, chiéu dai 13,528 km, ACSR 500)
o Zis = (0,065 +j0,405) x 13,528 = 0,879 + j5,479()
= 5,549,80,88°(Q)

Nhiing két qua trén cé thé dwoc trinh bay gon trong bang:

Bang 4.11: Tong tro khoi dong cta cac xut tuyét

Xuat tuyén Z1(Tong tro thir ty thuan)

L1: Hoa Khanh — Hué 6,166 + j33,708 (34,267 £79,63°)
L2: Hoa Khanh — Hai Chau 0,645 +j4,019 (4,0704£80,89°)
L3: Pa Ning — Hai Chau 1,552 +j9,668 (9,792480,88°)
L4: Hoa Khanh — Pa Nang 0,909 + ;5,661 (5,7344280,889)

L5: Hoa Khanh — Thanh My | 6,023 + j25,771 (26,465£76,840)
L6: Pa Ning — Duy Xuyén 1,861 +j11,595 (11,744,80,88°)
L7: Pa N&ng — Ngii Hanh Son 0,879 + 5,479 (5,549480,88°)
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Duya trén tong tré Z1 cia mdi tuyén, ta xac dinh gi6i han tac dong cho cic ving
khoang cach:
Vung 1: Bao vé 80% duong diy nham tranh sai sé CT, VT lam cho bi qua tim
Zip =k x08x 271
Hé sb chuyén d6i gia trj dat sang nhi tha: k=CT/ VT
Thoi gian tac dong nhanh tz1, =0 + 0,1s
Vung 2: Tam chinh dinh ving II ciia bao vé thong thudng chinh dinh bao phu toan
bd duong diy bao vé va cong voi 50% cua duong day ké can ngan nhat.
Z2p =k x (Z1+ 0,5Z2)
Thoi gian tdc dong vung II: tz2p = 0,2 + 0,65
Vung 3: Tam chinh dinh phai it nhat bang 1,2 1an tong trd duong day bao vé va tong
tro duong day ké tiép dai nhat
Z3p =k x (Z1+ Z2)
Thoi gian tdc dong vung II: tz2p = 0,5 + 1,55
+ Tinh ving bio vé Zone 1, Zone 2, Zone 3 cho tirng duong diy theo huéng
thuan
Tir cac cong thire trén két hop véi bang 4.11 ta tinh duoc cac ving bao vé cila cac
duong day
> Puong diy bio vé L1 (Hué - Hoa Khanh): c6 3 tuyén dudng ddy lién ké bao gdbm
tuyén dudng day L2 (Hoa Khanh — Hai Chau), tuyén duong diy L3 (Hoa Khanh —
Pa Ning) va tuyén duong day L4 (Hoa Khanh — Thanh M)
Ving 1: Bao vé 80% duong day nham tranh sai s6 CT, VT lam cho bi qua tim
Zip = k x0,8 x Z11
Trong do:
200

A K X Re er i+ 2o . , C
H¢ s6 chuyén doi gia tri dat sang nhi thi: k = i = =0,1
VT 2000

Z11: Tong trd ciia dudng ddy bao vé thir nhat L1 (Hué - Hoa Khéanh)
—Z1p=0,1x0,8x (6,166 +;33,708) = 2,741,79,63°
* Thot gian tdc dong vung 1: tz1p = 0,01s
Ving 2: Tam chinh dinh ving II ctia bao vé thong thuong chinh dinh bao phu toan
bd duong day bao vé va cong véi 50% cia dudng dy ké can ngan nhat.
Zop =k x[Z11+0,5Z12s]
Trong do:
A K 2 S . , CcT 200
H¢ s6 chuyén doéi gia tri dat sang nhitha: k= = " =0,1
VT 2000
Z11: Tong tro ciia dudng ddy bao vé thir nhat L1 (Hué - Hoa Khéanh)
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Z12s: Tong trd ctia dudng ddy lién ké thir 2 L2 (Hoa Khanh — Hai Chau) c¢6 chiéu

dai ngin nhat
— Zp=0,1x[6,166 + ;33,708 + 0,5 x (0,645 + j4,019)] = 3,630279,70°

* Thoi gian tac dong viung 2: tzzp = tz1p + At = 0,01 + 0,25 = 0,265

Vung 3: Tam chinh dinh phai it nhat bang 1,2 1an tong trd dudng diy bao vé va tong
trg duong day ké tiép dai nhat.

Zzp =k x1,2x (Z1+ Z121)
Trong do:
200

A A A As oy + 3w . ’ CT
H¢ s6 chuyén doéi gia tri dat sang nhi tha: k = = =01
VT 2000

Z11: Tong trd cia dudng ddy bao vé thir nhat L1 (Hué - Hoa Khéanh)

Z121: Tong tré cia duong day lién ké thi 2 L4 (Hoa Khanh — Thanh M¥) ¢6 chiéu
dai dai nhat,

- Z3r=0,1x1,2x(6,166 + 33,708 + 6,023 + j25,771) = 7,285278,41°

* Thoi gian tac dong ving 3: tzzp = tzzp + At = 0,26 + 0,25 = 0,51s
> Puwong diy bao vé L2 (Hoa Khanh — Hai Chau): co 1 tuyén duong day lién ké

L3 (Hai Chau — Pa Nang)

Ving 1: Bao vé 80% duong day nham tranh sai s6 CT, VT lam cho bi qua tim

Z1ip = k x 0,8 x Z12
Trong do:
400

A A 2 Re ey e 2w . , I
H¢ s6 chuyén doi gia tri dat sang nhi thi: k = i = = 0,2
VT 2000

Z12: Tong trd ciia duong day bao vé thir nhat L2 (Hoa Khanh — Hai Chau)
—Z1r=0,2%x0,8x (0,645 +;4,019) = 0,651280,88¢°
* Thot gian tdc dong vung 1: tz1p = 0,01s
Ving 2: Tam chinh dinh ving II ctia bao vé thong thuong chinh dinh bao phii toan
bd duong diy bao vé va cong voi 50% cta duong day ké can ngan nhat.
Zop =k x [Z12 +0,5Z13]
Trong do:
400

A A 2 Re eg oL oav . , CcT
H¢ s0 chuyén doi gia tri dat sang nhi tha: k = = =0,2
VT 2000

Z12: Tong trd ciia dudng day bao vé thir nhat L2 (Hoa Khanh — Hai Chau)

Z13: Tong tré ciia dudng day 1ién ké ther hai L3 (Hai Chau — Da Néng)

— Zzp = 0,2 x [0,645 +j4,019 + 0,5 x (1,552 +j9,668)] = 1,793280,88°

* Thoi gian tac dong vung 2: tzzp = tz1p + At = 0,01 + 0,25 = 0,26s

Ving 3: Tam chinh dinh phai it nhat bang 1,2 1an tong tré dudng day bao vé va tong
trg duong day ké tiép dai nhat.
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Zzp =k x1,2x%x (Z12 + Z13)

Trong do:
400

A A X Ao eg oo < 1 CcT
H¢ s0 chuyén doi gia tri dat sang nhi tha: k = = =0,2
VT 2000

Z11: Tong trd cia dudng ddy bao vé thir nhat L1 (Hué - Hoa Khanh)
Z13: Tong tro ciia dudng day lién ké thir 2 L3 (Hai Chau — Da Néng)
- Z3p=0,2x1,2x (0,645 + j4,019 + 1,552 + j9,668)) = 3,327.80,88¢°
* Thoi gian tac dong viung 3: tz3p = tz2p + At = 0,26 + 0,25 = 0,51s
> Puwong diy bio vé L3 (Hai Chau — Pa Niing): c6 3 tuyén dudng day lién ké bao
gbm tuyén duong ddy L4 (DPa Ning — Hoa Khanh), tuyén dudng diy L6 (Pa Ning
— Duy Xuyén) va tuyén duong diy L7 (Pa Nang — Ngii Hanh Son)
Vung 1: Bao vé 80% duong diy nham tranh sai sé CT, VT lam cho bi qua tim
Zip =k x 0,8 x Z13
Trong do:
200

A A X Re  epo e 4o . , (W
H¢ s6 chuyén doéi gia tri dat sang nhi tha: k = = =01
VT 2000

Z13: Tong tro ciia dudng day bao vé thir nhat L3 (Hai Chau — Pa Ning)
- Z1r=0,1x0,8x (1,552 +,9,668) =0,783280,88¢°
* Thoi gian tdc dong vung 1: tz1p = 0,01s
Ving 2: Tam chinh dinh ving II ctia bao vé thong thuong chinh dinh bao phu toan
bd dudng day bao vé va cong voi 50% cta duong day ké can ngan nhat.

Zap =k x[Z13+0,5Z17s]

Trong do:
200

A A 2 Re eg oL oav . , CcT
H¢ s0 chuyén doi gia tri dat sang nhi tha: k = = =01
VT 2000

Z13: Tong tro ciia dudng day bao vé thir nhit L3 (Hai Chau — Pa Ning)

Z17s: Tong trd cua duong ddy lién ké thir hai L7 (Pa Ning — Ngii Hanh Son) ¢6
chiéu dai ngan nhat
— Zzp = 0,1 x [1,552 + j9,668 + 0,5 x (0,879 + j5,479)] = 1,257480,88¢

* Thoi gian tac dong vung 2: tzzp = tz1p + At = 0,01 + 0,25 = 0,26s

Ving 3: Tam chinh dinh phai it nhat bang 1,2 1an tong tré dudng day bao vé va tong

trg duong day ké tiép dai nhat.
Zzp =k x1,2x (Z13+ Z1eL)
Trong do:
400

A A 2 Ao ag L+ 2w . , CcT
H¢ s6 chuyén doi gia tri dat sang nhi tha: k = = =02
VT 2000

Z13: Tong trd cuia dudng day bao vé thir nhit L3 (Hai Chau — Pa Ning)
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Z161: Tong trd ctia duong day lién ké thi hai L6 (DPa Nang — Duy Xuyén) c¢6 chiéu
dai dai nhat.
— Z3p=0,1x1,2x (1,552 +;9,668 + 1,861 +11,595)) = 2,584,80,88¢°
* Thoi gian tac dong viung 3: tz3p = tzzp + At = 0,26 + 0,25 = 0,51s
> Puwong diy bio vé L4 (Pa Ning — Hoa Khanh): ¢ 3 tuyén dudng day lién ké bao
gbm tuyén duong diy L1 (Hoa Khanh — Hué), tuyén duong ddy L2 (Hoa Khanh —
Hai Chau) va tuyén duong day L5 (Hoa Khanh — Thanh M)
Vung 1: Bao vé 80% duong diy nham tranh sai sé CT, VT lam cho bi qua tim
Zip =k x0,8x%x Za
Trong do:
400

A A X Re  epo e ao . , CT
H¢ s6 chuyén doéi gia tri dat sang nhi tha: k = = =0,2
VT 2000

Z14: Tong tro ciia dudng day bao vé thir nhat L4 (Pa Ning — Hoa Khéanh)
— Z1r=0,2x 0,8 x (0,909 + ;5,661 ) = 0,9174£80,88°
* Thoi gian tdc dong vung 1: tz1p = 0,01s
Ving 2: Tam chinh dinh ving II ctia bao vé thong thuong chinh dinh bao phii toan
bd duong day bao vé va cong véi 50% cia dudng diy ké can ngan nhat.
Zp =k x [Z1a+ 0,5 x Zp25]

Trong do:
400

A A X Re  epo e 4o . , CcT
H¢ s6 chuyén doéi gia tri dat sang nhi tha: k = = =0,2
VT 2000

Z14: Tong tro ciia dudng diy bao vé thir nhat L4 (Pa Ning — Hoa Khénh)

Z12s: Tong tré cua duong day lién ké tha 2 L2 (Hoa Khanh — Hai Chau) c6 chiéu
dai ngin nhat

— Z2p = 0,2 x[0,909 + 5,661 + 0,5 x (0,645 + j4,019)] = 1,554.80,88°
* Thoi gian tac dong ving 2: tzzp = tz1p + At = 0,01 + 0,25 = 0,265
Viung 3: Tam chinh dinh phai it nhat bang 1,2 1an tong trd dudng day bao vé va
téng tro dudng day ké tiép dai nhat.
Zzp =k x1,2x (Zra+ Z111)
Trong do:
400

A A A Xe eg e oae . , CT
H¢ s6 chuyén doi gia tri dat sang nhi tha: k = = = 0,2
VT 2000

Z14: Tong try ciia dudng day bao vé thir nhat L4 (Da Nang — Hoa Khanh)

Z111: Tong tré cua duong day lién ké thir 2 L1 (Hoa Khanh — Hué) c6 chiéu dai dai
nhat.
— Z3p = 0,2 x 1,2 x (0,909 + j5,661 + 6,166 + j33,708 ) = 9,618279,81°

* Thoi gian tac dong ving 3: tzzp = tzzp + At = 0,26 + 0,25 = 0,51s
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> Duwong day bao vé LS (Hoa Khanh — Thanh MY)
Ving 1: Bao vé 80% dudng day nhiam tranh sai sé CT, VT lam cho bi qua tim
Zip =k x08xZs
Trong do:
A A X e eg oL+ av - 1 CcT 600
H¢ s0 chuyén doi gia tri dat sang nhitha: k= = — =0,3
VT 2000
Z15: Tong tro ciia dudng day bao vé thir nhat L5 (Hoa Khanh — Thanh M)
—Z1p=0,3%x0,8x%x(6,023 +25,771) = 6,3522,76,840
* Thoti gian tdc dong vung 1: tz1p = 0,01s

Ving 2: Tam chinh dinh ving II ctia bao vé 130% chié“u da'i tuyén dwo.c ba'o vé~,
Zap =k x1,3xZs
Trong do:
A A 2 Re  eg e 4o . . CcT 600
H¢ s6 chuyén doi gia tri dat sang nhitha: k= _ = — =0,3
VT 2000
Z15: Tong tro ciia dudng day bao vé thir nhat L4 (Pa Ning — Hoa Khéanh)
— Z2p =0,3x1,3x%x(6,023 +25,771) =10,321276,84°
* Thoi gian tac dong viung 2: tzzp = tz1p + At = 0,01 + 0,25 = 0,265

Bang 4.12: Tong trd khoi dong cua cac dudng diy bao vé (hudng thuan)

Duong day bao vé \ . )

(hudng thudn) Vung 1 Vung 2 Vung 3
L1: Hué - Hoa Khanh | 2,741£79,63° |3,630279,70° 7,285278,41°
L2: Hbagh}fénh— Hai | 0 651,80,88° |1,793,80,88 3,327.80,88¢

au
L3: Hai (;héu -Pba 0,783280,88¢ 1,257.,80,88¢ 2,584,80,88¢
Nang
L4: Da Nang —Hoa 0,917280,88° | 1,554480,880 9,618279,81°
Khanh
L5: Hoa Khanh — 6,352276,840 |10,321276,84
Thanh My

+ Tinh viung bao vé Zone 1, Zone 2, Zone 3 cho tirng dwong day theo hwéong
nghich
Tur cac cong thirc trén ta tinh dugc cac vung bao vé cua cac duong day

> Puong diy bao vé L5 (Thanh My - Hoa Khanh): c6 3 tuyén duong day lién ké
bao gom tuyén dudng day L1 (Hoa Khanh — Hué), tuyén duong day L2 (Hoa Khanh
— Hai Chau) va tuyén duong diy L4 (Hoa Khanh — Da Ning)
Ving 1: Bao vé 80% duong ddy nhdm tranh sai sé CT, VT lam cho bi qua tAm

Zip =k x0,8x Zis5
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Trong do:
600

A A X Ao eg oo < 1 CcT
H¢ s0 chuyén doi gia tri dat sang nhi tha: k = = =0,3
VT 2000

Z1s: Tong trd cia dudng diy bao vé thir nhat L5 (Thanh My - Hoa Khénh)
—Z1,=0,3%x0,8x(6,023+25,771) =6,352276,84°
* Thot gian tdc dong vung 1: tz1p = 0,01s

Vung 2: TAm chinh dinh ving II cta bao vé thong thuong chinh dinh bao phi toan

bd dudng diy bao vé va cong voi 50% cua duong day ké can ngan nhat.

Zop =k x [Z1s5 + 0,5Z12s]
Trong do:
600

PO X Rs ey oL 2w . , CcT
H¢ s0 chuyén doi gia tri dat sang nhi tha: k = = = 0,3
VT 2000

Z11: Tong tro ciia dudng day bao vé thir nhat L5 (Thanh My - Hoa Khéanh)
Z12s: Tong tro ciia duong day lién ké thir 2 L2 (Hoa Khanh — Hai Chau) c¢6 chiéu

dai ngan nhat

— Z2p =0,3x[6,023 +;25,771 + 0,5 x (0,645 + j4,019)] = 8,549277,13°
* Thoi gian tac dong viung 2: tzzp = tz1p + At = 0,01 + 0,25 = 0,265
Ving 3: Tam chinh dinh phai it nhat bang 1,2 1an tong tré dudng day bao vé va tong

tro duong day ké tiép dai nhat.

Zzp =k x1,2 % (Z15 + Z111)
Trong do:
600

A A 2 Re ey e 2w . , I
H¢ s6 chuyén doi gia tri dat sang nhi thi: k = i = =0,3
VT 2000

Z1s: Tong trd ciia dudng ddy bao vé thir nhat L5 (Thanh My - Hoa Khénh)
Z111: Tong tré cua duong day lién ké tha 2 L1 (Hoa Khanh —Hué) c6 chiéu dai dai

nhét.

— Z3r=0,3x1,2x (6,023 +25,771 + 6,166 + j33,708) = 21,862,78,41°
* Thoi gian tac dong vung 3: tz3p = tzzp + At = 0,26 + 0,25 = 0,51s
> Puong diy bio vé L4 (Hoa Khanh — Pa Ning): co 3 tuyén duong day lién ké bao
gom tuyén duong day L3 (Pa Nang — Hai Chau), tuyén duong day L6 (Pa Ning —
Duy Xuyén) va tuyén duong day L7 (Pa Nang — Ngii Hanh Son)
Vung 1: Bao vé 80% duong diy nham tranh sai sé CT, VT lam cho bi qua tim
Z1ip =k x 0,8 x Z4
Trong do:
400

A K X Re  ego e 4o . , CcT
H¢ s0 chuyén doi gia tri dat sang nhi tha: k = = =0,2
VT 2000

Z14: Tong try ciia duong day bao vé thir nhat L4 (Hoa Khanh — Da Nang)
— Z1p=0,2x 0,8 x (0,909 +j5,661) = 0,917,80,88¢
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* Thoti gian tac dong vung 1: tz1p = 0,01s
Vung 2: TAm chinh dinh ving II cta bao vé thong thuong chinh dinh bao phi toan
bd dudng day bao vé va cong voi 50% cua duong day ké can ngan nhat.
Zop =k x[Z1a+ 0,5Z175]
Trong do:
200

A A X Ao eg . 4o < 1 CcT
H¢ s0 chuyén doi gia tri dat sang nhi tha: k = = =0,1
VT 2000

Z14: Tong trd cia dudng diy bao vé thir nhat L4 (Hoa Khanh — Pa Ning)
Z17s: Tong trd cua dudng day lién ké thir 2 L7 (Pa Ning — Ngii Hanh Son) c¢6 chiéu
dai ngén nhat
— Z2p = 0,2 x[0,909 + j5,661 + 0,5 x (0,879 + j5,479)] = 1,702480,88¢°
* Thoi gian tac dong viung 2: tzzp = tz1p + At = 0,01 + 0,25 = 0,265
Ving 3: Tam chinh dinh phai it nhat bang 1,2 1an tong trd dudng day bao vé va tong
tré duong day ké tiép dai nhat.
Zzp =k x1,2%x (Zra+ Z161)
Trong do:
400

A K X Re ey e 2w . , I
H¢ s0 chuyén doi gia tri dat sang nhi tha: k = i = =0,2
VT 2000

Z14: Tong tro ciia dudng day bao vé thir nhat L4 (Hoa Khanh — Pa Néng)
Z161: Tong tré cua duong day lién ké tha 2 L6 (Pa Nang — Duy Xuyén) c¢6 chiéu
dai dai nhat.
— Z3p=0,2x1,2 % (0,909 +j5,661 + 1,861 + j11,595 )) = 4,194,80,88¢
* Thoi gian tac dong vung 3: tz3p = tzzp + At = 0,26 + 0,25 = 0,51s
> Puwong diy bao vé L3 (Pa Ning — Hai Chéu): c6 1 tuyén dudng diy lién ké L2
(Hai Chau — Pa Ning)
Vung 1: Bao vé 80% duong ddy nhidm tranh sai sé CT, VT lam cho bi qua tAm
Zip =k x0,8x Z3
Trong do:
200

A A 2 Re ey e 2w . , I
H¢ s6 chuyén doi gia tri dat sang nhi thi: k = i = =0,1
VT 2000

Z13: Tong tro ciia dudng day bao vé thir nhit L3 (Pa Ning — Hai Chau)
- Z1r=0,1x0,8x(1,552+,9,668) =0,784280,88°
* Thoti gian tdc dong vung 1: tz1p = 0,01s
Ving 2: Tam chinh dinh ving II ctia bao vé thong thuong chinh dinh bao phu toan
bd duong day bao vé va cong véi 50% ctia duong day ké can ngan nhat.
Zap =k x[Z13+ (0,5 x Z12)]
Trong do:
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A £ R aRi g . oay oy CT _ 200
H¢ s6 chuyén doéi gia tri dat sang nhi tha: k = = =01
VT 2000

Z13: Tong trd cua dudng diy bao vé thir nhat L3 (Pa Ning — Hai Chéu)
Z12: Tong trd cia dudng dy lién ké tha hai L2 (Hai Chau — Hoa Khanh)
— Z2p = 0,1 x[1,552 + 9,668 + 0,5 x (0,645 + j4,019)] = 1,184,80,88¢°
* Thoi gian tac dong vung 2: tz2p = tz1p + At = 0,01 + 0,25 = 0,265
Ving 3: Tam chinh dinh phai it nhat bang 1,2 1an tong tré dudng day bao vé va tong
trg duong day ké tiép dai nhat.
Z3p =k x1,2x(Z13+ Z12)
Trong do:
200

A A 2 Re g+ oae . . CcT
H¢ s0 chuyén doi gia tri dat sang nhi tha: k = = =0,1
VT 2000

Z13: Tong trd ciia dudng day bao vé thir nhat L1 (Hué - Hoa Khéanh)
Z12: Tong tro ciia dudng day lién ké thtr hai L2 (Hai Chau — Pa Ning)
- Z3p=0,1x1,2x (1,552 +9,668 + 0,645 + j4,019)) = 1,665280,88°
* Thoi gian tac dong vung 3: tzzp = tzzp + At = 0,26 + 0,25 = 0,51s
> Puwong diy bao vé L2 (Hai Chau— Hoa Khanh): c6 3 tuyén duong day lién ké bao
gdm tuyén duong day L1 (Hoa Khanh — Hué), tuyén duong day L4 (Hoa Khanh —
Pa Ning) va tuyén duong day L5 (Hoa Khanh — Thanh M)
Ving 1: Bao vé 80% duong day nham tranh sai sé6 CT, VT lam cho bi qua tim
Z1ip = k x 0,8 x Z12
Trong do:
400

A A 2 Re ey e 2w . , I
H¢ s6 chuyén doi gia tri dat sang nhi thi: k = i = =0,2
VT 2000

Z12: Tong tro cuia dudng ddy bao vé thir nhat L2 (Hai Chau — Hoa Khénh)
- Z1r=0,2%x0,8x (0,645 +;4,019) = 0,652280,88¢°
* Thoi gian tdc dong vung 1: tz1p = 0,01s
Ving 2: Tam chinh dinh ving II ctia bao vé thong thuong chinh dinh bao phu toan
bd duong day bao vé va cong voi 50% cta duong day ké can ngan nhat.
Z2p =k x [Z12 + 0,5 x Z145]
Trong do:
400

A A 2 Ao ag L+ 2w . , CcT
H¢ s6 chuyén doi gia tri dat sang nhi tha: k = = =02
VT 2000

Z12: Tong trd ciia dudng ddy bao vé thir nhat L2 (Hai Chau — Hoa Khénh)
Z1as: Tong tr ctia duong day lién ké thir 2 L4 (Hoa Khanh — Da Ning) c¢6 chiéu dai
ngan nhat
— Z2p = 0,2 x [0,645 + j4,019 + 0,5 x (0,909 + 5,661 )] = 1,387.80,88¢°
* Thoi gian tac dong vung 2: tzzp = tz1p + At = 0,01 + 0,25 = 0,26s
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Ving 3: Tam chinh dinh phai it nhat bang 1,2 14n tong tré dudng day bao vé va tong

tr& duong day ké tiép dai nhat.
Zip=kx1,2x(Zi2+ Z111)
Trong do:
A K 2 Re e, L e 2o . , CcT 400
H¢ s6 chuyén doéi gia tri dat sang nhitha: k= _ = — =0,2
VT 2000

Z12: Tong tro ciia dudng ddy bao vé thir nhat L2 (Hai Chau — Hoa Khénh)

Z111: Tong tré ciia dudng day lién ké thir 2 L1 (Hoa Khanh — Hué) 6 chiéu dai dai
nhit.
- Z3p=0,2x1,2x (0,645 + ;4,019 + 6,166 + j33,708 ) = 9,201479,76°

* Thoi gian tac dong vung 3: tz3p = tzzp + At = 0,26 + 0,25 = 0,51s

> Puong diy bao vé L1 (Hoa Khanh — Hué)
Ving 1: Bao vé 80% duong day nham tranh sai s6 CT, VT lam cho bi qua tim
Zip =k x08xZn
Trong do:
A L 2 Re ey e 2o . , CT 200
H¢ s0 chuyén doi gia tri dat sang nhitha: k= = 7 =0,1
VT 2000
Z11: Tong trd ciia dudng ddy bao vé thir nhat L1 (Hoa Khanh — Hué)
—Z1p=0,1x0,8x (6,166 +;33,708) = 2,741,79,63°
* Thoi gian tdc dong vung 1: tz1p = 0,01s

Ving 2: Tam chinh dinh viing II ctia bao vé 130% chié“u da'i tuyén duo.c ba'o v,
Zy = kx13xZn
Trong do:
A K 2 2e eyt e ae . , CcT 200
H¢ s6 chuyén doi gid tri dat sang nhitha: k= _ = =0,1
VT 2000
Z15: Tong tré cua dudng day bao vé thir nhat L4 (Pa Ning — Hoa Khanh)
- Z2p=0,1%x1,3x%(6,166+;33,708) =4,455279,63°
* Thoi gian tac dong ving 2: tzzp = tz1p + At = 0,01 + 0,25 = 0,265

Bang 4.13: Tong trd khoi dong ctia cac duong day bao vé (hudng nghich)

Puong day bao vé

(huéng nghich) Vung | Ving 2 Vine 3
L1: Hué - HoaKhanh | 2,741479,63° | 4,455279,63°
L2: Héa(lif{énh— Hai | 0 652,80,88° | 1,387.80,88 9,201£79,76°
au
L3: Hai C;héu—Dél 0,784.,80,88¢ 1,184.,80,88¢° 1,665280,88¢°
Nang
L4: ba Nang — Hoa 0,917.,80,88¢ 1,702,80,88¢ 4,194,80,880

Khanh
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L5: Hoa Khanh —
Thanh My

6,352276,840 8,549,77,13¢

21,86,78,41°

4.5. Thye hién md phéng cac kich béan sw ¢ va danh gia két qua ciia bao vé khoang

cach

4.5.1. Sw c6 ngin mach 3 pha tai cdc vi tri

a. Ngin mach 50% dwong day L1 Hué - Hoa Khdnh

-
YO

.- Nad
YT - -
L\/ 2 e B
AN R B
A
' " .
-~ - LW‘
™ - .
; I
b 3 ¥ e
l 1
e i Lo 2 <I 1 T Ly W4 ol
&'.‘ .. +HANNSENEIFRY CHLTWWI 1 & 1
Sequence of Operation Output Report
Fauh Swdy Location: Line220 @ 50% from TBA 2206\
ELE
T'me (ms N 10 Type T $ T $ { enditior
Relay Relzy Outpat On - Logic
Reixy Relay Oupa On - Logic
8 ek Tnpped by Relayls - DO
(Bl Inceriock Tripped by Relavl6 - DOLS
Hinh 4.31: Ngan mach tai 50% duong day Hué - Hoa Khéanh
Phan tich két qua:

Khi ngin mach tai 50% duong day Hué - Hoa Khanh thi ca 2 con relay déu khai

dong. Relay 15 va relay 16 dit tai Hué va Hoa Khanh nhan biét su ¢b trong ving 1 va

xudt 1énh cét voi thoi gian 0,01s va giri tin hiéu dén cit 2 may cit ¢ 2 dau dudng day
Hué (CB1) va Hoa Khanh (CB2) voi tong thoi gian 0,05s.
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b. Ngiin mach 10% dwong day tir Hoa Khinh — Hai Chdu

— a 2 o —
- ——
—rTerTTrTTTY - x..
§ »
- - _ - »
- .
' 4 ‘
s .
- X
.-
- » -
— - - e
e —————— -
) ~—
—
- - - - >
| L - & ] - —~ ——a- -
- ) e 4
v e — - - -
- - -— = & »
———
- - -—
¥ A - - - ' g

Sequéence ol Uperalion Uuipul Keport

Fault Study Location Line10 & 10%: from TBA J0kV
HOAKHEANH

Lme (1) 1D 10 Type T1(ms) T2 (ms Conditien
Relov18 Rl Outpul i Ou - Log
0o C™ Tnearindk < Trippead by Retavif - DONE

SN0 Kelavil Ralpy Outpuat N Uu - Logs

WoO0 Ratww1? Relay Outpent & On  Legw

2000 Relay2) Relav Output 260.C On - Legic

W00 Reladd Relaey Outpat o0 On  Logx

WO Rew Reday Ourpart N1 n - Lape

00 RS Relav Outpu 60 C On - Log

Wwoo C®n Tnerrionk D0 Tripped by Retay1 § < DOY

oo Csil laceriok 4 Lrpped by Ralaw2s - DO

Wo R4 Tertiod ‘ Tripped by Reloy28 - DO2A

Wo 8 Interiok 4 Trpped by Raiavi? - DOI

o CHe luerlodk ( Tripped Uy Relay20 - DO2O

oo < loteriodk Tripped by Relav)d - DO2
Relys) Falas Outputl 2100 Ou - Legx
CR10 Inceriod ‘ Trpped by Rely X4 - D004

Hinh 4.32: Ngin mach tai 10% dudng day Hoa Khanh — Hai Chau
Phén tich két qua:
Khi ngan mach tai 10% duong day tir Hoa Khanh dén Hai Chau:
Vung 1: Relay 18 dat tai dau Hoa Khanh nhan biét su cb trong vung 1 va xuat 1énh

cat v6i thoi gian 0,01s dung véi thoi gian clia bao vé ving 1.
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— Xac dinh dung sy ¢d nam trong ving gan nhat (0 — 80%) cua dudong diy Hoa
Khanh dén Hai Chau.

Ving 2: Relay 15, 25 (dit tai Hué), Relay 17 (dt tai Hai Chau), 20 (dat tai Da Néng),
Relay 22, 28 (dat tai Thanh M¥), nhan biét su cd trong vung 2 va xudt 1énh cit véi thoi
gian 0,26s dung v&i thot gian cua bao vé vung 2.

— Xac dinh ding sy ¢d nam trong ving 2 cua duong diy Hoa Khanh dén Hai Chau
dam bao dy phong khi relay 18 khong cat

Vung 3: Relay 24 (dat tai Da Nﬁng) nhan biét su cb trong vung 3 va xuét 1énh cat voi
thoi gian 0,51s dung voi thoi gian cia bao vé vung 3.

— Xac dinh ding sy ¢d nam trong ving 3 cua dudng diy Hoa Khanh dén Hai Chau
dam bao du phong khi relay 17 khong cit.

c. Ngin mach 90% dwong day tic Hoa Khdanh — Hai Chiu

g’

Tes, | T e b
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SOGRETCY B \IPYE AT LrETEWT I
Fault/Study Locason:: Line2 10 @@ 90%, &rom THBA 220k\
HOA KEANH
Tume (n9) D 10 Type 1 s T2 C oafati>e
Rrix Rel : 3 g '
3 5 x poe Sela L}
R Ll -
Relss 1l = 3
A1 ke o Re X
L8 loe 3 > Rels X
R kel 5 1
Rels Leley Ouspat hu-Lag
Rels Lels = L=g
Rorls | Le
R | £ ') Log
3 erinck ped by Rels o)
0 3 k 3 wod tv Rel X
3 ko pod by Rels "
3 -3 Irgped by Rels o
3 koeiack & Trgped by Rl X

Hinh 4.33: Ngian mach 90% duong diy Hoa Khanh — Hai Chau
Phén tich két qua:

Khi ngan mach tai 90% duong day tir Hoa Khanh dén Hai Chau:

Vung 1: Relay 17 dat tai dau Hai Chau nhan biét su cb trong vung 1 va xuat 1énh cat
v6i thoi gian 0,01s dang véi thoi gian cua bdo vé vung 1.

— Xac dinh ding su ¢b nam trong viing gan nhat (0 — 80%) cua duong day Hai
Chau dén Hoa Khanh

Vung 2: Relay 18 (dat tai Hoa Khanh), Relay 24 (dét tai Da Ne:mg), nhan biét su cb
trong ving 2 va xuat 1énh cit véi thoi gian 0,26s dung vai thoi gian ctia bao vé ving 2.

— Xac dinh dung sy ¢ nam trong ving 2 ciia dudng diy Hoa Khanh dén Hai Chau
dam bao du phong khi relay 17 khong cat

Ving 3: Relay 15, 25 (dat tai Hué), relay 22, 28 (dat tai Thanh M§) nhan biét su ¢d
trong ving 3 va xuat 1énh cit véi thoi gian 0,51s dung voi thoi gian cta bao vé ving 3.

— Xac dinh dung sy ¢ nim trong ving 3 ciia dudng diy Hoa Khanh dén Hai Chau

dam bao du phong.
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d. Ngin mach 10% dwong ddy tir Hii Chau — Da Néng
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Sequence of Operation Output km»r!
Fault Stady Location Line103 &2 10% from THA 200k
HAICIHAU
Itme (ms) N 10 Type T)i{ms T2 (» Condirn
0 Rels Palyy Outpot §
CBe Imteriock ) Trpped by Reley2) - DO
MDD Be 1% L Cnirpun ~
00 PRele Relsy Outpor & L
0 CA (S § ' Redy ™ - DOCG
0 (1) miariok Trope Relov!® DOIX
Ralay! Relay Outpt Lop
100 R Relyy Outpuat
100 Relayll Relay Output ) 2 - Logh
100 Relayd Helyy Outpnst ¢ 2~ Lo
100 Kelayld Eelay Oulpwt
0 CBl nteriok 4 Irgped by Rels DO}
10 CBlI Imtetiok 1 Topped Rele2f - DOO
0 Chld lutetiok 4 lugpec by Relay ¥ - DOJS
CBe Interlok o Tepped by Relav20 - DO2
00 Cps Interiock ‘ Trpped by Reley2? < DO

Hinh 4.34: Ngan mach 10% duong day Hai Chau - Pa Ning
Phén tich két qua:
Khi ngin mach tai 10% duong day tir Hai Chau — Da Néng
Vung 1: Relay 23 dit tai dau Hai Chau nhén biét sy ¢d trong vung 1 va xuét 1énh cat
v6i thoi gian 0,01s ding véi thoi gian cua bao vé vung 1.
— X4c dinh diing sy ¢ nam trong ving gan nhat (0 — 80%) ciia duong day Hai
Chau dén Pa Nang
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Vung 2: Relay 18 (dat tai Hoa Khanh), Relay 24 (dat tai ba Neclng), nhan biét su ¢b
trong ving 2 va xuét 1énh cat véi thoi gian 0,26s dang véi thoi gian cua bao vé ving 2.

— Xac dinh ding su ¢ nam trong ving 2 cta duong diy Hai Chau dén Pa Ning dam
bao du phong khi relay 23 khong cit

Vung 3: Relay 15, 25 (dat tai Hué), relay 22, 28 (dat tai Thanh M¥) va relay 20 (dat
tai Da Ning) nhan biét sy c¢b trong ving 3 va xut 1énh cit v6i thoi gian 0,51s dung voi
thoi gian ctia bdo v¢ vung 3.

— Xac dinh ding sy ¢ ndm trong vung 3 ctia duong day Hai Chau — Pa Ning dam
bao dy phong.
e. Ngin mach 90% dwong ddy tiv Hai Chdu — Pa Ning
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Hinh 4.35: Ngin mach 90% dudng ddy Hai Chau — Da Ning
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Phén tich két qua:

Khi ngan mach tai 10% dudng day tir Hai Chau — Da Nang

Ving 1: Relay 24 dit tai ddu Da Ning nhan biét sy ¢b trong ving 1 va xuit 1énh cit
v6i thoi gian 0,01s ding véi thoi gian cua bao vé vung 1.

— Xac dinh ding su ¢b nam trong viing gan nhat (0 — 80%) cta duong day Hai
Chau dén Pa Ning

Vung 2: Relay 23 (dat tai Hai Chau) nhan biét su cd trong vung 2 va xuét 1énh cét voi
thoi gian 0,26s dung voi thoi gian cia bao vé vung 2.

— Xac dinh dung sy ¢b nim trong ving 2 cia dudng diy Hai Chau dén Da Ning

Ving 3: Relay 15, 25 (dit tai Hué), relay 22, 28 (dit tai Thanh M¥) va relay 18 (dat
tai Hoa Khanh) nhéan biét sy ¢6 trong ving 3 va xuét 1énh cat vé6i thoi gian 0,51s dung
v61 thot gian cia bao vé vung 3.

— Xac dinh dung sy ¢ ndm trong ving 3 ctia dudng diy Hai Chau — Da Ning dam
bao dy phong.

Tuy nhién relay 19 (dat tai Hoa Khanh) 1€ ra phai tac dong & vung 2 nhung mo phong
thi relay 19 tdc dong ¢ vung 3.

f. Ngéin mach 10% dwong day tir Pa Nang — Hoa Khdnh

GVHD: TS. Pham Van Kién Trang 90



Ung dung phuong phdp t6i wu cai ddt bdo vé qud dong sir dung chudn IEC 61850 trén ludi dién truyén tdi
mién Trung Viét Nam

Sequence of Operation Output Beport

Faulv Swady Lecation Linel S 3 10% fiom "152-TDA DA
NAN
Taze (ms ID 10 Tipe T1(me T2 (o L ondition
Reis pput On - Log
e bl s Fels
Rela nEpur o -lop
LS od ' Kela ¢
Rely 2 npurt On £
Yels 2 W
Rrls r I { g
Y e Mt n
R » L - -
ot x Japped Rela L
5 raeciodk rpped by Rela D
D 2w iok Trpped by Rels D
S5 e iod -~ Rels D
J .= s 3 Jpped by Kely DO

Hinh 4.36: Ngian mach 10% duong day Pa Nang — Hoa Khanh
Phén tich két qua:

Khi ngan mach tai 10% duong day tir Pa Nang — Hoa Khanh

Ving 1: Relay 20 dit tai ddu Pa Nang nhan biét sy ¢6 trong ving 1 va xuat lénh cat
v6i thot gian 0,01s dang véi thoi gian cua bdo vé vung 1.

— Xac dinh ding su ¢b nam trong ving gan nhat (0 — 80%) cua duong day Hai
Chau dén Pa Nang

Vung 2: Relay 19 (dat tai Hoa Khanh) nhan biét su cd trong vung 2 va xuat 1énh cét
v6i thoi gian 0,26s dang véi thoi gian cua bao vé vung 2.

— Xac dinh dung sy ¢6 nam trong ving 2 ciia dudng diy Hai Chau dén Pa Nang

Vung 3: Relay 15, 25 (dat tai Hué), relay 22, 28 (dat tai Thanh My) nhan biét su cd
trong ving 3 va xut 1énh cit voi thoi gian 0,51s dung véi thoi gian cia bao vé ving 3.

— Xac dinh dung sy ¢ nam trong ving 3 ciia duong diy Hai Chau — Da Ning dam
bao du phong.

Tuy nhién relay 23 (ddt tai Hai Chau) 1€ ra phai tdc dong ¢ vung 2 nhung mo phdong
thi relay 23 tdc dong & vung 3.
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g. Ngin mach 90% dwong ddy tir Pa Ning — Hoa Khdinh
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Sequence of Operation Output Report
Fault Scudy Location: LinelS4 @ 908 ficm 7152-TBA DA
NANG
Tomve (ms iD 10 Tope T) (ms T2 (ms Conditicn
Kels - A
C steviod poed Uy Rels D
» elay Onpn & - Log
Reiay rizy Outyn Le
~ Belgy)) v Lot = 3
~ LIS T | Ty st d »
tor 0% T iy Raty™ D
5 mer.oX g Reim D
nter’ ook rIpned Relx D
=i ey ok Trigpes Rels D
Rela Tolyy Outpun ] e log
Rrls Tley Outpat
S+ S+ L BIES § St Hrls i
2 meriok el Uy Rels 1>

Hinh 4.37: Ngan mach 90% duong day Pa Nang — Hoa Khanh
Phén tich két qua:
Khi ngan mach tai 90% dudng day tir Pa Nang — Hoa Khanh
Vung 1: Relay 19 dat tai dau Hoa Khanh nhan biét sy ¢d trong vung 1 va xuét 1énh
cit véi thoi gian 0,01s ding v6i thoi gian ciia bao vé ving 1.
— Xac dinh dang su cd nam trong ving gan nhat (0 — 80%) cia dudng diy Da
Néng dén Hoa Khanh
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Vung 2: Relay 20 (dat tai Da Neclng) nhan biét su ¢b trong vung 2 va xuét [énh cit véi
thot gian 0,26s dung voi thot gian cia bao vé vung 2.
Relay 22, 28 (dat tai Thanh M¥y) nhan biét su cb trong vung 2 va xuét 1énh
cit v6i thoi gian 0,51s ding v6i thoi gian cta bao vé ving 2 dam bao vai tro du phong.
— Xac dinh dung sy ¢ ndm trong ving 2 ctia dudng diy Da Ning dén Hoa Khanh
Vung 3: Relay 15, 25 (dat tai Hué) nhan biét su cb trong vung 3 va xudt 1énh cét vai
thoi gian 0,51s ding véi thoi gian cua bdo vé vung 3.

— Xac dinh dung sy ¢ ndm trong ving 3 ctia dudng diy Hai Chau — Pa Ning dam

bao dy phong.
Bang 4.13: Téng hop vi tri sy cb va vung tac dong
Rely | DomEsueo Vi s o6 Vingtio | The
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oiduing 160 | g
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50% duong day Thanh .
:
M§ — Hoa Khanh Vingl | I
22 (dat tai O 10% duong day Hoa .
Thanh MyY) Sur c0 ngan Khénh - Hai Chau Vung 2 ™
: mach 3 pha o . P
90% duong day Hoa Vine 3
Khénh - Hai Chau £
10% duong day Hoa .
<
Khénh — Da Nang Vingl | &
19 (dat tai Hoa L e 10% duong day Pa Nang .
Khanh) i‘;gﬁ’ ;iir; _ Hai Chau Ving2 | U
' 90% duong day Pa Ning .
_ Hai Chau Ving3 | X
10% duong day Pa Nang .
_ Hai Chu vingl |
< Ry 0 \ A NS
24 (dact tai Ba Su cb ngén 10% duong 'day ?a Nang Viing 2
Nang) — Hai Chau
mach 3 pha 90% duong day Pa Ning
0 N
_ Hii Chau Vung 3
10% duong day Hai Chau .
— Hoa Khanh Vung 1 =
17 (dat tai Hai IS 10% duong day Hoa \
Chau) Surco ngan Khanh — Da Ning Ving 2
mach 3 pha . TS
90% duong day Hoa Vine 3 N
Khanh — Hué &
50% duong day Hoa .
. X
16t Hon | g oo Khénh — Hué vung 1
Khanh) : 90% duong day Hoa .
.
mach 3 pha Khanh - Hué Vung 2 X

Két luan: Tét ca cac relay déu hoat dong dung vung dua vao vi tri su ¢d (10%
hoic 90% chiéu dai dudng day) theo nguyén tic phéi hop thoi gian ving 1 — ving 2 —
vung 3. Tuy nhién van c6 1 sb trudng hop relay tic dong & ving khong nhu mong doi
do anh huéng ctia phan bb dong su cb trong hé théng. Piéu nay 1am thay d6i lugng dong

do dugc tai timg relay khién relay tac dong & ving xa hon (ving 2 hodc ving 3).
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KET LUAN

Tém lai, Ung dung phuong phap téi wu cai dit bao vé qua dong sir dung chuan IEC
61850 trén ludi dién truyén tai mién Trung Viét Nam da dat dugc nhirng thanh cong nhat
dinh khi viéc tmg dung chuan IEC 61850 gitip nang cao kha ning giao tiép, trao doi dir
lidu va dong bo hoa giita cac thiét bi bao vé, tir d6 cai thién do chinh xéac va tdc do tac
dong ctia hé théng bao vé. Va thong qua phuong phap t6i wu bang phan mém ETAP voi
cac thong sd cai dit bao vé duoc xac dinh hop 1y, dam bao phdi hop tot giita cac cap bao
vé, giam thiéu thoi gian loai trir sy ¢6 .

Qua thoi gian thuc hién lam viéc va nghién ciru chung em di nam duoc cac nguyén
1i hoat dong cua role qua dong, role khoang cach ciing nhu céc loi ich khi déng bo céc
role v6i tiéu chuan IEC 61850. Két qua nghién ciru gbp phan ning cao do tin cdy, 6n
dinh va an toan cho van hanh luéi dién truyén tai khu vuc. Dé tai ciing mé ra hudng Gmg
dung mai trong tu dong hoa role ctuia hé théng dién tai Viét Nam, cho théy day la mot
hudng di can duoc nghién cru va tmg dung nhiéu hon nira.

Tuy c6 nhiéu wu diém song song van ton tai nhitng han ché chua thé khic phuc nhu
la viéc ng dung chuan IEC 61850 cho toan b role trén lugi dién Viét Nam 1a mét
nhiém vu khé khin va ton nhiéu thoi gian. Bao vé qua dong van chwa duoc tdi vu mot
cach tbi da, thoi gian tac dong van con lau dan dén dam bao do tin cay chua dugc nhu
mong doi.

Mic du da rat cd gan trong viéc nghién ciru va thuc hién d6 4n, nhung do kién thire
va thoi gian con rat han ché nén d6 4n moi chi dimg lai & mic tinh toan chua c6 thé ap
dung vao thuc té. Pong thoi d6 an chic chin s& khong tranh khoi nhitng sai sét nhat
dinh nén ching em rat mong nhan dugc ¥ kién chan thanh tir cac quy thay co va cac ban.

Chting em xin chan thanh cam on!
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