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GIOI THIEU ROLE KHOANG CACH KY THUAT SO MICOM
PE BAO VE PUONG DAY TRUYEN TAI PIEN
Nguyén Minh Cuong (Truong Pai hoc K5 thudt cong nghiép - DH Thdi Nguyén)
1. DPAT VAN PE

Cic role khoang cdch MICOM I loai sdn phdm clia hang san xudt hé thong bao vé va
diéu khién ALSTOM T&D. Pay la mot trong nhitng loai role k§ thuat s6 duoc tng dung cdc
cong nghé hién dai nhat hién nay. Chiing c6 thé cung cip cic kha niang bao vé toan dién cho cic
dong co, may phat, cac xuit tuyén DZ trén khong, mang dién cap, DZ c6 bu doc... Nhu vay, cac
role khoang cdch s6 MICOM P441, P442 va P444 hoan toan c6 thé dap ting duoc céc yéu ciu
bao vé cho tét ca cdc TBA truyén tai va phan phdi 6 bat ki cap dién dp nao trong hé thong dién.

Céc role khoang s6 MICOM dugc tich hgp hoan hao ca phan cing va phan mém, cho
phép xtt Iy mém déo, chinh xdc céc tinh hudng su c6 gan, xa, su ¢6 chong chéo. MICOM c¢6 mot
thu vién véi day du cdc so do logic tng dung ciing nhu cic so do logic kha trinh, két hop véi kha
nang do luong, thu thap - xt Iy nhanh cac tinh huoéng xay ra trong hé thong va dua ra cac phuong
thitc xt 1y hop 1y cho timg loai su c6. Dic biét 1a nho cdc thuat todn do tim chudn dodn tién tién
ma role khoang céch s6 MICOM c6 thé phan dodn dugc cdc tinh hudng su ¢6 trudc khi né thuc
su x4y ra va hién thi cdc canh b4o khong nhitng vé c4c chi s6 do ludng ma ca céc dang séng va
d6 thi vécto cha chiing thong qua céc cong truyén thong so hién dai.

Ngoai phan mém cai dat cho role, MICOM con ¢6 phadn mém mo phong véi giao dién
giong thuc t€ vdi cdc cira s6 Window phan 16p da nang, dong thoi c6 thé 1ap trinh va két néi truc
ti€p v6i cdc role dé thu thap - truy xuat céc dit liéu thong qua hé thong modem. Do dé c6 thé
dung phan mém nay phuc vu cho cong tic dao tao, huén luyén cai dat role khoang cach.

Role khoang cach MICOM ho P44X la hgp bo role s6 cua hang ALSTOM. Day 1a mot
trong nhiing loai role k¥ thuat s6 dugc tng dung cac cong nghé hién dai nhat hién nay. Cac role
k§ thuat s6 MICOM ho P44X hoan toan c6 thé ddp ting dugc céc yéu ciu bao vé cho cic dudng
day truyén tai va phan phdi trong hé thong dién. Trong hé thong dién Viét Nam, cédc role khoang
cach s6 duoc sit dung phd bién dé bao vé cic dudng day 110, 220 kV va 500 kV, do vay viéc tim
hiéu va chinh dinh chiing dé ddm bao do tin cay trong van hanh Ia rt cin thiét.
2. GIOI THIEU VE ROLE SO MICOM HO P44X

2.1. Cdu hinh chung

Hinh ddng bén ngoai cia mdt role khoang cach
s0 MICOM P441 nhu hinh 1. Trong d6:

(1) - man hinh tinh thé 1éng (LCD) c6 thé hién
thi 16 ki tu du6i hai hang.

(2) - bon den LED ¢6 dinh.

(3) - tdm den LED hién thi viing kha trinh.

(4) - h¢ thong cac phim chic nang. Hinh 1: Giao dién role Micom
P441
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(5) - phim chtc nang doc, xo4 cdc ki tu va hién thi thoi gian va ki hiéu san pham.
(7) - tdm che chén bao vé céc dau két ndi cong truyén thong.
(8) - phan dau kep chi.
_Ngoai céu hinh chung nhu trén, cdc role khoang cach s6 MICOM ho P44X con ¢6 cac
dac diém riéng nhu sau:
- P441: ¢6 8 dau vao logic, 16 ddu ra dé€ truyén tin hiéu cit mdy cét, hién thi thoi gian,
truyeén thong xa va cac chuc nang khéc.
- P442: ¢6 16 dau vao logic va 21 dau ra s6, dong ho dong bo thoi gian thuc, cdc dau noi
truyén thong véi cap quang.
- P444: ¢6 24 dau vao logic s6 va 32 dau ra, dong ho dong bo thoi gian thuc, cdc dau noi
truyén thong véi cap quang.
Thoi gian tac dong nhanh nhét cua role khoang cach s6 MICOM khoang 18 ms. Role
khoang cdch MICOM c6 hai loai céng truyén thong 1a: cng truyén thong noi bo (local
communication port) va cong truyén thong tir xa (remote communication port).

Céng truyén thong noi bo: gom cdc mach giao tiép tuan tu duoc thiét k€ st dung két noi
truc tiép véi may tinh dé thu thap cdc dit liéu hay tai cdc chuong trinh, cdc so do logic, cic thong
so cai dat khi sir dung phan mém mo phong hoic dé két néi giita cdc role véi nhau.

Céng truyén thong tir xa duoc sir dung dé két ndi véi cac thiét bi truyén tin trao ddi cc
thong tin gifta trung tam diéu khién véi role, hodc truyén tin hiéu cit lién dong giita hai role & hai
dau duong day (PZ). Nho dé6 ma ngudi ta ¢ thé xay dung cdc tram bién 4p van hanh hoan toan tu
dong khong can ngudi truc, tir d6 c¢6 thé nang cao tinh tw dong hod, kha nang déng bo, do tin cay
cling nhu chat lugng dién nang trong hé thong dién.

2.2. Cdc chitc ndang chinh cua role

Hinh 2 1a cdc chiic nang co ban ctia role khoang cach s6 MICOM ho P44X dugc ky hiéu
theo tiéu chuédn quoc t&€ ANSI.

[IChiic ndng bdo vé khodng cdch (21)

LA chic niang chinh cla role, 1am viéc theo nguyén 1y tdng tr& thap Z<. Role bao gom 6
vung lam viéc, trong do:

- Vung 1: Luon ludn lam viéc theo huéng thuan.

- Vung 1X (ving 1 mé rong), ving 2, 3: 1am viéc theo hudng thuan, c6 thé kich hoat hoic
khong.

- Vung 4: 1am viéc theo huéng nguoc (c6 thé chon hoidc khong), dién trd va hé s6 bu tring
v6i vung 3.

- Viing P: viing kha trinh, c¢6 thé kich hoat lam viéc theo huéng thuan hoic huéng nguoc.
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Hinh 2. So d6 bao vé dudng day cua role khoang cach s6 MICOM

Céc thong s6 chinh dinh cho m6i viing d6i vé6i su ¢6 pha-pha va pha-dat hoan toan doc lap
nhau. Chitc ning bao vé khoang cach sé bi khod khi mdy bién dién dp (TU) bi 16i. Chiic nang
bao vé tirng vung ciling sé bi khod hoac khong khoa (tuy chon) khi c6 hién tuong dao dong cong
sut.

Dinh vi diém su c6: Chiic niang ndy tinh toan téng trd su ¢ va khoang cach tir chd dat TI,
TU dén diém su cd. Két qua s& duoc hién thi bing don vi km, Q hoic % dudng day duoc bio veé.

Chitc niang cét nhanh khi déng dién vao dudng day dang bi su c6: Role dung dau vao kiém
tra trang thdi mdy cét hodc tin hiéu dudong day “chét” dé khéi tao bdo vé nay. Khi chiing ta déng
dién vao dudong day dang c6 su cd, role s& dua ra Iénh cét nhanh cho dit diém su c6 & ving cét
nhanh (viing 1) hodc viing cat c6 thoi gian (trudng hop nay c6 thé xdy ra khi chiing ta déng dién
vao duong day sau khi da stra chita ma quén théo tié€p dia).

Ngoai ra role khoang cach s6 MICOM ho P44X con c6 thé 1am viéc két hop véi cc so do
bao vé lién dong.

[IChitc ndng bdo vé qud dong (50/51)

C6 4 cap tac dong doc l1ap nhau:

- Cap 1 va 2: c6 thé lam viéc theo huéng thuan hoidc huéng nguoc hoic vo huéng. Khi 16i
TU va role dang 1am viéc c6 hudng thi role s& tu dong chuyén qua lam viéc vo huéng véi thoi
gian chinh dinh riéng hoac kho4 (tuy chon). Role c6 thé 1am viéc theo dic tuyén thoi gian doc
lap hoac phu thudc.
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- Cap 3: lam viéc vo huéng hoic khod, véi dic tuyén thoi gian doc 1ap va co thé 1am viéc
lién tuc hoac chi lam viéc véi chitc nang chong déng dién vao diém su c6.

- Cap 4: lam viéc vo huéng hodc khod véi dic tuyén thoi gian doc lap, ding dé bao vé
thanh gop.

[IChitc nang bdo vé qud dong cham ddt (50/51N)

C6 hai cap bao vé:

- Cap 1: lam viéc c6 hudng hoac vo hudng hoac khoa theo dac tuyén thoi gian doc 1ap hoac
phu thuoc.

- Cap 2: lam viéc c6 huéng hoac vo huéng hoac khoa theo dac tuyén thoi gian doc 1ap.

[IChitc ndng bdo vé qud dién dp, kém dién dp (59/27)

Mai chifc ning c6 hai cap bao vé. Cip 1 c6 thé chon theo dic tuyén thoi gian doc 1ap hodc
phu thuoc. Cép 2 lam viéc theo dac tuyén thoi gian doc lap.

[IChitc ndang kiém tra dong bo (25)

Chic niang nay ding dé déng hoa mdy cét bing tay hoic trong ché do tu dong déng lap lai.

LIChitc nang tu dong dong ldp lai (79)

Role cho phép déng lap lai 3 pha c6 hodc khong kiém tra hoa dong bo. So 1an déng lap lai
cho phép 1a 4 1an trong moét chu trinh.

[IChiic ndng diéu khién mdy cdt bdng tay

C6 kiém tra hoa dong bo. C6 céc ché do diéu khién: tir xa (remote), tai chd (local).

[IChiic ndng kiém tra su ¢’ mdy cdt (74)

Lénh khdi tao c6 thé tir bén trong hodc bén ngoai role.

[IChitc ndang gidm sdt kénh truyén tin (85)

Kha nang kiém tra cdc 13i trén duong truyén kénh tin hoic tir ban than role.

LIChitc nang phu

- Chifc nang ghi lai su co: ¢6 thé ghi lai 5+10 su ¢6 méi nhat.

- Chtic nang do luong: dong, ap, géc pha, cong suét.

2.3. Cdc chitc nang mo rong va cat lién dong

Trong hé thong dién, dac biét d6i vé6i luGi dién truyén tai, yéu cau vé do chon loc
(discrimination hay selectivity) cling nhu t6c do khic phuc su c6 déng vai trd rat quan trong
trong viéc nang cao do tin cay cung cép dién ciing nhu tinh 6n dinh ctia hé thong. Khi cap dién
ap va cong sudt truyén tai tang 1én, cdc yéu ciu ndi trén cang trd 1én ngat nghéo ma trong nhiéu
trudng hop, cdc bdo vé dung nguyén 1y kiéu phan cdp vé6i ba ving khodng cich (three- step
distance protection) thong thudng khong dap tng dugc. Dé khéc phuc duge diéu nay céc role clia
MICOM ép dung cic loai so d6 khoang cich khac nhau (trong s6 dé c¢6 so d6 su dung duong
truyén thong tin lién lac) lam viéc két hop véi céc 1ogic khac nhau dé tang do tin ciy cia bao ve.
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2.3.1 So d6 vung I md rong
So d6 nay thuong lam viéc véi chic nang tu dong lai TDL (auto-reclose) cua Role khoang
cach cta bao vé chinh hay Role qua dong
cta bao vé du phong hay ctuia Role tu

dong lai doc lap. S0
A

A\ 4

Pé 1am duoc diéu nay, ving I clia
Role khoang cdch phai c6 thé thay déi
duge do dai khi c6 tin hiéu chic nang % R
TDL dua dén, hay néi cdch khdc 1a A N1 | N2 N3 C
ving I c6 hai gid tri dat c6 thé diéu T
khién dugc. Ngoai do dai thong thudng 2 ¥ w1 1
cua vung I tr 80- 90% d6 dai duong «— Zg —>»
day, gia tri dat ving I md& rong cuia — I
Role A, tai tram A (hinh 3) thuong bao ZB
trum toan bo duong daydugc bao vé Z}SU
dién ap, tc 1a c6 gid tri bang khoang
120% d6 dai duong day nay (xdp xi
vung II khoang céch). Hinh 3. So d6 duong day

Trong ché do binh thuong, Role
A, duoc cai dat véi vung I mé rong. Gia
st ¢6 ngan mach tai diém N, ndm trong gi6i han viing ndy, nhung ngoai dudng day bao vé AB,
cic Role A,, B, va C, déu cit nhanh dé€ céch ly su co. Chitc nang TPL duoc kich hoat s& dat mot
bit tin hiéu gidi trir dé chuyén gid tri dat ctia bao vé khoang céch tir ving I m& rong vé ving 1
thong thudng trong sudt thdi gian con lai cia chu ky TPL (ving I md rong bi khod). Diéu nay
dugc thuc hién trude khi TDL déng lai mdy cét 1an thit nhat (trong khoang thoi gian chét dau),
dé khi cdc mdy cat A,va B, dong lai duong day, chi cdc su co duy tri trong dudng day duoc bao
vé AB mdi ¢6 thé khién chiing lai cét ra. Thao tdic TDL cta Role A, 1a thanh cong néu ¢6 ngin
mach duy tri tai N; hay c6 su co thoang qua tai N, va N,. Con néu c6 su c6 duy tri trén duong
day dugc bao vé, cic ving khoang céach thong thudong cua Role A, va B, véi cédc thoi gian tré
khac nhau lai c¢6 thé cit mdy cit tuong ting ra. Trong trudng hop nay, viéc ddm bdo cit nhanh
100% duong day duoc bao vé khong thuc hién duge. Vung cat nhanh khi d6 xdc dinh boi gia tri
dat ctia ving I ctia bao vé & hai dau duong day.

Nhu vay, v6i ving I mé rong st dung két hgp véi chic nang TPL, moi su ¢6 thoang qua
trén toan bo dudng day duoc bio vé déu c6 thé dugc cdch ly nhanh ma khong can dung dudng
day truyén tin. Pay chinh 1a vu diém clia so d6 ving I khoang cdch m& rong.

2.3. C4c so d6 cit lién dong

Cic so do cit lien dong dung dudng truyén tin hiéu cho phép giam thoi gian cdch ly su c6
tréen 100% duong day dugc bao vé. Nhu da trinh by, céc thao tac cat lién dong duoc chia thanh
cat lién dong truc ti€p va cit lién dong dung tin hiéu cho phép. Cac so d6 kiéu nay lai duoc phan
loai tuy theo phan tir khoang cach phat tin hiéu di xa nim trong dudng day duoc bao vé (ndi
tuyén- underreaching) hay vugt ra ngoai duong day nay(vuot tuyén-overreaching)

Y

A
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2.3.1. Cdc so do cdt lién dong truc tiép (Direct Transfer Trip - DTT)

Theo so d6 nay, Role & moi dau khi cit may cét ctia n6 sé& truyén tin hiéu t6i Role phia xa
qua mot trong nhiing diu ra s6 cua né. Role phia ddu nhan s& nhan tin hiéu nay qua dau vao so.
Gia tri gan & diu vao nay la mot bién (variable) hay mot ham (function) c¢6 kha nang phat tin
hiéu cit truc ti€p & diu ra ctia Role ddu nhan t6i mdy cit ctia né ma khong can bat cit diéu kién
ndo. Trong so d6 cat lién dong truc ti€p (DTT), tin hiéu cét s&€ dugc phat di cat may cat va dong
thoi chuyén thanh tin hiéu lién dong kiéu truc tiép cho Role phia xa. Role phia xa ndy vé mit
nguyén tac cling phai dugc cai dat giong Role phia dau nay ctia dudng day.

Trén hinh 3 gia st Role B, 1a Role phat, Role A, 1a Role thu. Khi ¢6 su ¢6 tai diém N,, néu
str dung so d6 bao vé khoang cich ba cap thong thuong thi Role A, s& cat ngan mach véi thoi gian
tré ctia ving II. Thoi gian nay doi khi 14 qud 16n (300-600 ms) d6i v6i mot s6 dudng day truyén tai
cao 4p va siéu cao ap. So do cit lien dong dung dudng truyén thong tin cho phép gidm déng ké thoi
gian cét cta Role A,. Thuc vay, khi d6 Role B, s& dua tin hiéu cat mdy cit tic thoi (30 ms), dong
thoi phat tin hiéu lién dong truc ti€p ctia né qua diu ra s6 va dudng truyén thong tin (di mat toi da
20 ms) t6i ddu vao s6 cta Role A,. Role A, s& cit ngay may cat ctia nd khi nhan dugc tin hiéu truc
ti€p nay.Thoi gian cach ly su cd ( ké thoi gian thao tic mdy cit 40 — 50 ms) trong trudng hop nay
chi con khoang 90 — 100 ms. Role B, ciing c6 gia tri dat va céc thao tac tuong tu nhu Role A, khi
c6 su ¢O gan dau tram A. Nhu vay, viéc st dung duong truyén tin hiéu néi chung sé giam thoi gian
cit su 6 trén 100% do dai duong day dugc bao vé. Diéu nay c6 y nghia rat 16n d6i v6i do 6n dinh
dong cua toan bd hé thong, dac biét doi vaéi cac ludi lién két cao ap hoac siéu cao ap.

Cic so do cit lién dong truc ti€p c6 uu diém 12 don gidn nhung do tin cay cta ching khong
cao. Néu duong day truyén tin vi mot nguyén nhan nao dé (nhu do nhiéu hay c6 trén dudong
truyén, nhat 12 nhiéu dudng truyén ding day tai dién PLC...) phét ra tin hiéu sai thi role c6 thé
cat may cat nham gay mat dién khong dang co.

2.3.2 Cdc so do cat lién dong dung tin hiéu cho phép (Permissive Transfer Trip — PTT)

Do nhitng nhuoc diém trén day cta cic so d6 cét lién dong truc tiép (DTT), trén thuc t&€
nguoi ta hay sur dung loai so d6 dung tin hiéu cho phép c6 do tin cay cao hon. Thuc chat cua loai
so d6 nay 1a khi Role ddu nhan nhan dugc tin hiéu cat lién dong tir phia xa gui t6i, né khong gt
tin hiéu di cit ngay ma con kiém tra xem diéu kién nao d6 c6 dugc thod man khong, néu c6 thi
mdi gui tin hiéu di cit may cat. Diéu kién nay c6 thé 1a khi Role phia ddu nhan phat hién thay c6
su c0 bai cac ving khoang cach, phan tir dinh huéng hay phan tir phat hién su ¢ cta né. Nhu
vay tin hiéu lién dong khong phai la tin hiéu truc ti€p (DTT) ma chi la tin hiéu cho phép (PTT).
Doi khi con duoc viét tat 1a (PTT).

Ciing tuong tu nhu trén, néu phan tr phat tin hiéu cho phép cua Role dau phat 1a phan ti
noi tuyén (ving I khoang céch) thi so d6 duoc goi 1a cdt lién dong do phdn tir ndi tuyén truyén
tin hiéu cho phép (Permissive Underreaching Transfer Trip- PUTT). Con néu phan t&r phat tin
hiéu cho phép ctia Role dau phat 1a phan tir vugt tuyén (vung I md rong, vung II, IIT khoang
céach, phan tir phét hién su c6, phan tir dinh huéng) thi so d6 duoc goi 1a cdt lién dong do phdn tie
vuot tuyén truyén tin hiéu cho phép (Permissive Overreaching Transfer Trip- PUTT). Trong céc
so do trén day, néu 6 phia ddu nhan phan tlr ndo ra quyét dinh cét cudi cung (diéu kién cit) thi so
d6 do6 co thé dugc gan thém tén goi clia phan tir d6. Thi du, ta c6 thé thay céc so d6 PUTT véi
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cac phan tlr phat hién su c¢6, so d6 POTT véi ving I mé rong. Riéng so do POTT do cac phan ti
dinh huéng phat tin hiéu cho phép va quyét dinh cat thi dugc goi 1a so dé6 POTT kiéu so sianh
huéng. Trong cdc so do cit lién dong c6 dién dung Role dién co va Role tinh, phin t phdt tin hiéu
lien dong di xa doi khi chinh 12 phan tir ra quyét dinh cét khi nhan dugc tin hiéu lién dong tir xa gt
tGi. Diéu nay tao ra mot vai han ché nhat dinh trong cic so d6 nay. Con & ciac Role s6, véi viec
tdch roi phan tir phét tin hiéu va phan tr ra quyét dinh cit, cac han ché néi trén dugc khic phuc.

Trén thuc t€ ngudi ta ¢ thé phan biét cac so do6 POTT thuén tuy (diing bo vé khoang cdch
ba cdp két hop cat lien dong, con goi 1a POTT1)va so d6 POTT c¢6 thém vang III khoang céch
hudng nguoc c6 chitc nang khod (POTT2). Loai so do sau lam viéc tuong tu nhu so do thuan tuy
d6i véi cac su cO bén trong duong day. Con do6i véi cac su co bén ngoai, vung III huéng ngugc
nay s€ khod toan bo bao vé khoang cach lai.

2.4. So do6 khoa lién dong (blocking scheme)

Khdc véi so d6 dung tin hiéu cho phép, so d6 dung tin hiéu khod stt dung dudng day truyén
tin dé truyén tin hiéu khoa khi Role phét hién thdy su ¢6 & vang nguoc (huéng vé phia thanh
cdi), bén ngoai duong day duoc bao vé.

So v6i so d6 dung tin hiéu cho phép (PTT), so d6 dung tin hiéu khod lién dong 1am viéc tot
hon trong trudng hop ngdn mach trong dudong day c6 mot dau 1a nguén yéu. Khi d6 ddu day phia
ngudn manh s& tu dong cit ra vi khong c6 tin hiéu kho4 tir phia nguén yéu gt t6i.

3. KET LUAN

Qua bai bdo gidp cho chiing ta hiéu dugc céc chiic ning co ban va m& rong cua role
khoang cach s6 MICOM. Diéu nay con gidp cho cdn bo k¥ thuat dé dang ti€p can cac loai role
s0 bao vé khoang cach tuong duong khac.

TOM TAT

Dé dam bdo cac muc tiéu kinh t&€ va k§ thuat ctia hé thong dién hau hét cdc dudong day
truyén tai va phan phoi déu dugc trang bi cdc role khoang céch s6 1am mot trong nhiing bao vé
chinh. Viéc nghién cttu dé chinh dinh cai dat thong so cho loai bdo vé nay Ia rit quan trong
nhdm van hanh hé théng dién mot céch tin cay, an toan va hiéu qua nhét.
Bai bao nay gidi thiéu mot s6 chiic nang co ban va cach tinh todn cai dat cac thong s6 cho role
khoang cach s6 MICOM ho P44X (X: 1, 2, 4).

Summary

INTRODUCES NUMERICAL DISTANCE RELAY’S MICOM TO PROTECT POWER TRANSMISSION LINES

In order to attain economic and technical effect in power system operation in many power
transmission and distribution lines, numerical distance relays are used as one of the main
protectors. Therefore, the study and setting of this protection is very important so as to operate
the power system most safely, reliably and effectively.

The article presents some basic functions and methods of setting numerical distance relay
MICOM ‘s P44X.
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