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Tom tat:

Role bao vé dién ap va tan sd cd chiic ndng dam bao 6n dinh hé thdng dién bang cach sa thai phu
tai hodc co lap Iugi dién cuc bd khi hé thdng bi qua ap, thap ap gilta pha — pha hodc pha — dat va
qua tan s6 hodc thap tan s8. Role dugdc 1&p dét tai cac tram bién ap gilip cho cac phuong thic bao
vé hoat dong hiéu qua han: tin cdy, chon loc, nhanh, va kinh té. Bai bao nay gidi thiéu dac tinh lam
viéc, xay dung sd do logic, phan mém (ng dung va xay dung cau hinh lam viéc cla rdle SEL715A
bado vé dién ap va tan so tai tram bi€n ap 110 kV.

T khoa:
rale bao vé dién ap va tan so, rale SEL 751A, sc do logic cho rdle.
Abstract:

The function of voltage and frequency protection relays is to ensure stability in the power system
through load shedding or isolating the local grid in over voltage, drop voltage of phase - phase or
phase - earth situation and over frequency or low frequency status. Relays installed at stations make
the protection methods more efficient: reliable, selective, fast and economic. This paper focuses on
presenting characteristics, logic diagram design, application software and configuration of SEL715A
relay for protection frequency and voltage at 110kV stations.
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1. GIOI THIEU CHUNG

Ngay nay c4c tram bién ap da s dung
nhiéu hé thdng bao vé role ky thuat sé
thay thé dan cho cac loai role cii da lac
hau. Role k§y thuat s6 dugc tng dung cong
nghé hién dai, ciu hinh lam viéc ngay
cang phac tap, vi vdy ngudi dung can
phai trang bi nhiéu kién thtrc dé 1am quen

va nam bit chang.

Trong thuc té van hanh tram bién &p,
nguoi van hanh gap khong it kho khan
trong cong tac ndm bit, 1am chua hé thong
mach dién nhi tha, dac biét la lam chu cac
loai cdu hinh logic trong role sb. Vi vay
viéc cau hinh cho mét role mang ¥ nghia
quan trong l1a xay dung két ciu cho role

44

SO0 24



TAP CHi KHOA HOC VA CONG NGHE NANG LUQONG - TRUONG DAI HOC PIEN LUC

dé role hoat dong dung theo mong mudn
cua cac ky thuat vién nham st dung muc
dich bao vé hé thong dién.

Bai b4o nay tac gia dua ra so dd mach
dién nhi the trong bao vé role va ung
dung c&c phan mém dé xay dung cau hinh
logic cho role.

2. TONG QUAN VE KET NOI TRAM
BIEN AP PHU TAI

2.1. Gi&i thiéu téng quan tram bién ap
phu tai 110 kV

2.1.1. Giéi thiéu chung

Hién nay, trong hé thong ludi dién 110kV
Viét Nam néi chung va hé thong luéi dien
110kV mién Trung néi riéng, tram bién ap
(TBA) phu tai thuong dugc thiét ké 02
may bién ap (MBA) c6 tinh toan du
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phong cho tuwong lai, so @ ndi dién chinh
trong TBA phu tai thuong st dung la so
d6 cau c6 day dua céc thiét bi dién

2.1.2. So d6 phwong thirc béo vé role
trong tram bién &p

Bén canh so d6 néi dién chinh sé 14 so d6
phuong thirc bao vé role. So d6 phuong
thirc bao vé role (hinh 1) mé ta téng quéat
mdi quan hé mat thiét gitta cac thiét bj
nhét thir va hé théng chirc nang chinh bao
Vé role.

Phuong thirc bao vé role cua TBA 110kV
thong thuong xay dung theo nguyén ly
bao vé duong day, may bién ap, thanh céi
doc 1ap nhau, tuy nhién c6 xay dung maoi
lién hé théng qua chirc ning bao vé chong
hu hong may cat.
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Hinh 1. So’ dé phwong thikc bao vé role
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2.2. Pac tinh lam viéc cua cac role
SEL 751A bao vé dién ap, tan sé
(F27/59/81) bao vé tram bién &p phu tai
110 kV

Role SEL 751A 1a hop b¢ role dong dién,
dién ap ky thuat sb, duoc ding dé bao vé
duong day trén khdng hoic cap ngam, cac
hé théng thanh cai (TC) cua lugi phan
phoi [1], [5], [6].

Trén hinh 2 1a so dd két ndi role SEL
751A trong van hanh hé théng dién.
Trong d6 dién &p, tan s duogc lay tir TU
thanh cai can dugc bao vé, tin hiéu dién
&p xoay chiéu nay duoc role tiép nhan,
phan tich va dua ra ménh Iénh thuc hién
cho cac MC nhan nhiém vu c6 lién quan.

Bus

T SEL-T51A Feeder Protection Relay

3 Ungersokage  Overvoltage  Frequency

Line

Hinh 2. Chirc nang bao vé dién ap
trong role SEL 751A

2.2.1. Bac tinh dién ap

Pién &p pha — dat, hoic pha — pha trong
bao vé qua ap (F59) va kém ap (27) cé 2
cap: Cap 1 Alarm (bao dong), cap 2 Trip
(cét).

Muc cai dat ddy kém dién ap trong role
SEL 751A 1a: 0,6+1 VNOM.

Mtc cai dat ddy qua dién ap: 1+1,2
VNOM.

Trong d6: VNOM la gia tri dién ap pha
dinh mec.

Hinh 3 md ta cac trang thai va6i dién ap
van hanh binh thuong va cac trang thai

bat thuong (kém dién ap, qua dién &p, qua
dién &p thur tu khong).

Binh thuong dién ap day thu cip vao
khoang 110 VAC, khi dién ap day sut
giam dén dudi ngudng 85 VAC thi c6 thé
xem la kém dién ap, khi dién ap day tang
dot bién dén trén ngudng 132 VAC thi c6
thé xem 13 qua dién &p (hinh 3). Ngoai ra
con xay ra truong hop qua dién &p
1 pha hoic mat ddi xtmg dién &p pha
con goi chung la qua dién ap thi tu
khong (thuong khéng cho phép vuot qua

30 VAC).
VA VA
Ve /Ak VE )\
Kém dign dp vC VB
Bién ap dinh mirc
VA

va
vB  VC VB

Qua dién ap 1 pha

vC .
Qi dién ap 3 pha

Hinh 3. Dac tinh dién ap trong role SEL 751A

2.2.2. Bdc tinh tan sé
Bao vé kém tan sb hoic qua tan sb co 6
cap (hinh 4).

Phat hién
t— pha hl -
suco

Khdi do
kiém tra

N

Hinh 4. Logic cua bao vé 81

Trong role SEL 751A, chirc ning tan s
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c6 thé cai dat gié tri kém tan sé hoic qué
tan sb. Thong thuong & ludi dién Viét
Nam tan s6 chuan dinh muc 1a 50 Hz va
nguyén ly sa thai phu tai theo tan s6 duoc
quy wdc theo mic kém tan.

2.3. Xay dwng mach logic hé théng
bao vé role SEL 751A bao vé dién ap
va tan sé thanh cai C41

Céc tiép diém dau ra cua role SEL 751A
dugc gan cac chirc nang nhu sau:

Pau vao output 401 (D01—DO02) chirc
nang bao kém 4p trén thanh cai C41.

Pau vao output 402 (D03—DO04) chirc
nang canh bao qua dién ap trén thanh cai
C41 dong thoi gui tin higu cat dén céc
may cat 431 & 412.

Pau vao output 301 (C01—CO02) chuc
ning kém tan sé ludi, dong thoi sa thai
phu tai ngin xuat tuyén 471,

Pau vao output 302 (C03—CO04) chuc
nang kém tan so ludi, dong thoi sa thai
phu tai ngan xuat tuyén 473.

Pau vao output 303 (C05—CO06) chirc
ning kém tan sé ludi, dong thoi sa thai
phu tai ngan xuat tuyén 475.

Pau vao output 304 (C07—CO08) chuc
ning kém tan s6 ludi, dong thoi sa thai
phu tai ngin xuat tuyén 477.

Khi thanh cai C41 bi kém dién ap, role
canh bao bang tinh hiéu dén & chudng,
khi thanh céi C41 bi qua dién ap thi role
tién hanh ¢ Iap thanh céi (bang cach cit
02 MC 431 & MC 412).

Mach bao vé cho ngéan xuat tuyén 172,
ngan MBA T2, dan thanh cai C42 hoan
toan giong véi nhiing thiét ké trén.
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Hinh 5. Mach bao vé thanh cai cua role SEL
751A — Mach qua kém ap va sa thai phu tai
theo tan sé
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4. NG DUNG PHAN MEM GIAO TIEP
PE CAU HINH LOGIC CHO HE THONG
ROLE BAO VE

4.1. Phan mém SEL COMPASS giao
tiép cac dong Role hang SEL

Phan mém SEL COMPASS [1], [5] véi
ng dung AcSELerator QuickSet dé két
ndi véi cac role ky thuat sé cua Hang
SEL.

Sau khi AcSELerator QuickSet (hinh 6)
dugc khoi dong thi chuong trinh s& xuat
hién mot ctra s6 man hinh ban dau nhu
sau:

Hinh 6. Phan mém AcSELerator QuickSet
giao tiép véi role SEL

4.2. Cau hinh lam viéc cho role SEL -
751A bao vé dién 4p vatan sé TC41

Role SEL 751A thuc hién chic nang bao
vé dién ap, tan sé chi st dung dau ra
output cua role, dwa vao ban vé nhi thu
(xem hinh 5) ta thyc hién cu hinh nhu
sau:

Pau vao output 401 thuc hién chirc ning
bao kém &p trén thanh cai C41 dugc cau
hinh trong Slot D:

Cu thé OUT401 (SELogic) duoc gan
bién:
SV10T. Bién SV10T = 27P1T AND NOT
LOP.

Ddu vao output 402 thyc hign chirc nang
bao qua dién ap trén TC C41 duoc cau
hinh trong Slot D:

Cu thé OUT402 (SELogic) duoc gén
bién:
SV11T. Bién SV11T = 59P1T AND NOT
LOP.

28 AcSELerator® QuickSet - Settings|

Fe Edt View Communicatons Tooks Windows Hel Language
GHEEJHA |22 (00 % (0B | ol B
Slot D

OUTHIFS CUT1FaiSafe
v Scectr,N

Tursnt (seiooc)
e 7]
0 QUTHFS CUT402 Fai-Safe
9 SdC N w Select¥,N
== Gz (sei00d)
© Mirored Bis T SELogic Equaions s =]

© Gephcalloge 1
0 Gow? OUTIFS CUTHI3FaSeke
v Seket N

Hinh 7. C4u hinh output 401 & 402 trong Slot D
cuarole SEL 751A

[ AcSELerator® QuickSet - [Settings EN

File Edit View Communications Tools Windows Help Language

@3 00 ® v an

SVI0PU SV_Timer Pidep (seconds)
000 Rarge =0.00 1 3000.00

Hinh 8. Cai dét bién chirc ning
trong role SEL 751A

Pau vao output 301, output 302, output
303, output 304 duoc cau hinh trong Slot
C thuc hién churc nang sa thai phu tai theo
tan so.

[ AcSELerator® QuickSet - [Settings)
Fie Edit View Communications Tooks Windows Help Language
GEEJIHA|aR w@ | (ol | B
© Gota
40 Gap1 Slot C
P QUTSDIFS CUTSD1 Fasafe
© SElogic Erchles N - ssectN

OUT301 (SELood)
s =]

OUTDFS CUTIZFalSafe
v S TN

= 3

CUT303FS CUTZ3FalSafe
- Skt VN

CUT303 (SELood)
ST =

OUT0S DUTSD4 Fad-Safe.
- Seem N

OUT304 (SELo0d

]

Hinh 9. C4u hinh dau ra bao vé tan s6
trong Slot C cuia role SEL 751A
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Vi ciu hinh dugc cai dat ¢ trén thi role
SEL 751A s& hoat dong theo nguyén tac:
khi thanh cai C41 bi kém dién ap, role
canh béo bang tin hiéu dén va chudng, khi
thanh cai C41 bi qua dién ap thi role tién
hanh cd Iap thanh cai (bang cach cit 02
MC 431 & MC 412). Véi chlic nang sa
thai phu tai theo tan sb thi role s& hoat
dong nhu sau: cit lan luot cac phu tai trén
cac xuat tuyén 471, 473, 475, 477 lan luot
theo thir ty vu tién

5. KET LUAN

Thiét 1ap cau hinh bén trong role phu hop
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véi yéu cau bao vé cac thiét bi dién 1a hét
suc quan trong. Viéc nay doi hoi nguoi
thiét ké can xay dung mach nhi thtr sao
cho dam bao tin hiéu vao, ra chinh xac,
dap @ng cac yéu cau cua chirc ning bao
vé, dong thoi phai linh hoat dua ra nhiéu
giai phéap lya chon phu hop. C6 rat nhiéu
cach dé cau hinh cho mot phwong thirc
bao vé nén ngudi thiét ké co thé xay dung
nhitng phuong an va chon lya phuong an
pht hop. Bé lam dugc diéu d6 ngoai viéc
nghién cau ly thuyét, nguoi thiét ké con
phai cé kinh nghiém trong viéc xay dung
cau hinh logic trong role.
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