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The paper presents the process of automatically creating parameters
for adjusting distance protection zones for a 110kV power grid with
33 nodes. After entering values of the line parameter, generator
parameter, and load parameter into the Excel spreadsheet. The paper
uses the Matlab GUI tool to read these data and plot the power grid to
calculate the distance protection zones (Z1, Z2, and Z3) for a chosen
numerical relay SEL 311L at the Buon Koup - Hoa Phu line. Next to
build a grid simulation model by using ETAP software and evaluate
the working of the relay with various conditions such as fault
resistance, fault location, fault type and taking into account the
participation of Truc Son PV source. The result of the paper provides
insight into distance protection function principles to use popular on a
transmission line. The statements from the paper are very consistent
with reality because it overcomes one of the protective coordination
challenges faced by technicians in real-world operations when
checking the setting manually takes considerable time. In addition, the
paper also suggests adding a limited relay library of ETAP for the
manufacturer to consider such as Toshiba GRZ200, Nari RCS 902.
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Bai béo trinh bay quy trinh ty dong tao théng sé chinh dinh viing bao
vé khoang cach cho luégi dién 110kV cd 33 nat. Sau khi nhap gié tri
thong sé duong day, may phat va phu tai vao bang tinh Excel, cong
cu Matlab GUI s& doc dit liéu va vé so dd luéi dién dé tinh toan ving
lam viéc Z1, Z2 va Z3 cua role bao vé ky thuat sé dwoc chon la SEL
311L cua duong day Budn Koup — Hoa Phi. Tiép dén, xay dung mo
hinh mé phong ludi dién bang phan mém ETAP nhim danh gia sy
lam viéc dang cua role trong diéu kién thay déi cua dién tré sy cb, vi
tri sy cd, kiéu sy cb va co xét dén sy tham gia caa ngudn dién mat
troi Trac Son. Két qua ciia bai bao cung cap cho ngudi doc cai nhin
siu sic vé kha ning lam viéc cua chirc ning bao vé khoang cach
duoc sir dung phd bién dé bao vé duong day tai dién. Cac nhan dinh
tir bai bao phu hop véi thuc té boi vi khic phuc dugc mot trong
nhiing théch thic vé thoi gian kiém tra sy phoi hop bao vé ma céac
nha ky thuat gap phai trong van hanh. Bén canh d6, bai bao con dua
ra goi y bd sung thu vién role Toshiba GRZ200, Nari RCS902 con
thiéu cia ETAP dé hang san xuat xem xét.
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1. Gigi thiéu

Hién nay, hé thong dién Viét Nam (HTD) ngay cang dwoc md rong, nang cap thém ngan 19,
tram bién ap va nha may dién nén da lam cho viéc danh gia tinh chinh xéac cua két qua chinh dinh
role bang tay khdng con hiéu qua. Boi vi khdi lugng tinh toan 16n, tén nhiéu thoi gian va dé xuét
hién thiéu sot trong khau phdi hgp chon loc tit ca role trén HTD. Vi vay, nhu cau thuc té doi hoi
can phai c6 mot cdng cu phan mém nhu Aspen One Liner, ETAP, Neplan, Electrocon CAPE véi
kha nang mo6 phong truc quan hanh vi tic dong cat may cit cua cac thiét bi bao vé khi xuat hién
su ¢b va thé hién day du cac thdng sb sy cd, dic tinh lam viéc qua dong, so léch, khoang céch,
cling nhu thoi gian tic dong. Tuy nhién, HTD hién hiru dang sir dung rat nhiéu chung loai role
cuia cac hang san xuat nhu Abb, Siemens, Sel, Schneider, Toshiba, Ge,... Mdi hing thuong xay
dung dac tinh 1am viéc riéng cho ting Version va c6 thé khong tich hop san trong thu vién cong
cu phan mém mé phong [1].

Theo tai liéu ky thuat caa nha san xuat, bao vé khoang cach (F21/21N) lam viéc véi gia tri
dién ap va dong dién do luong thoi gian thuc, theo nguyén tic tong tré tinh toan (Zr = Ur/lg) va
so sanh vei gia tri chinh dinh vung bao vé (Zs, Z,, Zs, Z,) str dung hai déc tinh tong trg phé bién
1a vong tron qua goc toa do (a) va tir giac (b) nhu Hinh 1. Goc nhay ¢, dung dé v& cho ngin 10
duong day bao vé, con cac ngan 16 duong day khac nam lién ké thi khong dugc vé ndi tiép vao
nén ngudi doc khd c6 thé nhin bao quat hét pham vi viing l1am viéc. Ngoai ra, khdng c6 gi ngac
nhién khi c6 su ¢b nam trén duong day bao vé thi F21/21IN & ca hai dau duong day tac dong di
cat may cét (MC) véi thoi gian tz; = 0s, nhung vi nguyén nhan nao d6 ma mot trong hai F21/21N
tac dong Véi tz, = 0,3s hodc tz3 = 0,6s. Vi triét Iy chung da dugc trang bi trong tai liéu [2] - [8],
cac ky su bao vé tién hanh kiém tra lai cai dat mot cach Can than nhung van khdng tim thiy bat
ky 15i cai dat nao. Didu nay khién ho bdi rdi, dat ra cau hoi vé nguyén nhan lam role tac dong qua
tam hay kém tam trong thuc té van hanh.

X 4 Duong day \/) X ' IDm'mg day

h
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Hudng nguoc uong nguges”. 2
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Hinh 1. Pgc tinh lam viée cua bdo vé khodng cach

Dé tim ra nguyén nhan su ¢, can bo ky thuat sir dung ban v& mach nhi thir, project cau hinh
thiét bi, hé thong Scada va thiét bi thi nghiém nhu Omicron, Fluke, Mega Ohm... nham kiém tra
tung diém trong viing su ¢ va ap dung phuong phdp loai trir, khoanh ving mach nh1 tha, ta dién,
thiét bi hoac doan cap bi sy cb. Bén canh cac yeu t6 vé sai s6 caa bién dong (CT), bién dién ap
(VT), thdng s6 duong day, dién tro su ¢o I6n, dao dong dién, anh huong cua tu bu doc va MBA
trén dudng day da dugc ching toi trinh bay chi tiét trong tai liéu [2] thi truong hop léch pha 12 16i
hiém gap khi ddu ndi 1€o tai vi tri dao pha (vi du B va C) caa duong day bi sai cho & Hinh 2 [9].
Diéu nay chi xay ra trong thoi diém thir nghiém trude khi dwa vao van hanh duong day moi va
ching ta c6 thé sir dung phuong phép do dong vi pha hai dau duong day bang tay dé phan tich.

Pha A | | Pha A
Pha B I o I Pha B
Pha C | X | Pha C

Hinh 2. Léch pha tai léo dao pha
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Trudng hop tha hai 1a khi ¢ sy tham gia cia ngudn phan tan (DG) trén ludi dién nhu Hinh 3,
va xuat hién sy ¢b F1 hoic F2 thi tong tro do ludng cia role F21 cua ngin 16 AB s& cao hon tong
trg thuc té. Didu nay co thé lam F21 khong lam viée dung véi théng sé chinh dinh viing bao vé
72, 73 va tac dong voi thoi gian 16n hon néu trong tinh toan khong xét dén hé sé phan dong
Ips/l1. Vi du sy ¢6 tai F1 [10], tong tré ma F21 tai A do duoc la:

_Up 1% Z + (1 + 15g) ¥ Zggy

I
:ZAB+ZBF1+%XZBF1 1)

1
,IUDG D
D ~--=--q
I 1
4' ‘/’_——7 F2
(a) (b)

Hinh 3. Puong day c6 sir tham gia nguon DG tai thanh cai B
Cén cur vao phan tich va nhan dinh néu ra trong khudn kho bai bao nay, tac gia tap trung trinh

bay cach xay dung HTD 33 nut, tinh todn thong so chinh dinh vung bao vé khoang cach bang
phan mém Matlab GUI két hop véi Excel. Sau do, danh gié khd nang lam vi¢c cua role SEL311L
ap dung cho duong day Bubn Kou‘p — Hoa Phu, c6 xét den su tham gia nguon DG, dién tré su co
la nguyén nhan gay ra tac dong nham khi xay ra su c6 1 pha, 3 pha bang phan mém ETAP.
2. Tinh chon ving lam viéc bao vé khoang céach

_ Viéc cap nhat lién tuc co so di ligu vé ludi dién dé phuc vu cong téc tinh toan chinh dinh role
bang phan mém la xu huéng tat yeu, dap ing yéu cau phat trién luéi dién thong minh ngay nay.
Do do, bai bao dé xuat cac buac thyuc hién tinh chon vung lam viéc bao vé khoang cach theo luu
d6 o Hinh 4.

Budc 1: Thu thap thdng s6 duéng day

* Do, lwdng thong sé duwdong day
» Cafphat dir liéu vao bang Excel

Budrc 2: Tinh toan théng sé chinh dinh

* V& so do ludi djén
¢ Tinh chon vfmg&m viéc 71, 72,23,va Z4
Bwdc 3: M6 phong HTD bang ETAP

* M6 phong hé théng dién
* Danh gid sy lam viéc cla RLBV

Hinh 4. Luu d6 cdc buéc thuc hién
2.1. Thu thgp théng sé duong day

Tré khang cua duong day truyén tai duoc st dung dé tinh toan dong ngin mach va cai dit
thong s6 cho F21/21N. N6 bi anh hudng boi nhiéu yéu t6 (vi du: kiéu day dan, do rung va vong
cta day dan, vo boc céap, dién trg suat) lam cho két qua tinh toan bang tay c6 thé bi sai léch. Vi
vay, Tap doan Dién lyc Viét Nam (EVN) da yéu cau cac don vi thanh vién phai thuc hién do
thong S0 cua duong day (Rpc, R1, X1, Ro, Xo, Bo, B1, Rom, Xom) €O cap dién ap tor 110 + 500kV. Vi
du két qua do thong sé duong day 110kV Krong N6 — NMTD Budn Koup bang hop b CPC100 +
CP CUI, da dugc Cong ty Thi nghiém dién Mién Trung (CPC ETC) cung cap nhu Hinh 5. Sau do,
chung ta luu tit ca dit liéu do dugc, chidu dai ngan 19, loai day, két cau cot vao trong file Excel va
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nhap vao phan tir dwong day trong phan mém ETAP theo diing dinh dang nham chuan bi cho budc
tiép theo.

2.2. Tinh toan théng sé chinh dinh

Dé c¢6 cai nhin tryc quan tong thé HTD trudc khi tinh toan, bai bao dé xuat sir dung do thi mo
hinh hoa cac két ndi trong mang caa Matlab nham v& so dd HTD theo sé liéu dd nhap & bang
Excel. Cau tric cua mot so ¢6 HTD bao gom "nat" va "canh”. Mdi nit dai dién cho mot thanh céi
110kV va mdi canh dai dién cho mot duong day két néi giita hai nit cho & Hinh 6. Tiép dén, tay
theo so d6 két ludi va ching loai role cu thé ma viéc tinh toéan, chinh dinh gié tri bao vé cho ting
ngan 16 dudng day s& khac nhau va tranh dwoc trudng hop chdng Ian ving bao vé cua cac
F21/21N dugc thu vién phan mém ETAP hd trg nhu REL650, REL670, D30, D60, D90, L60,
L90, P44x, SEL321, SEL421, SEL311L, SEL411L, 7SA522, va 7SA6X. Vi du, chon role
SEL311L cua duong day Bubn Koup — Hoa Phua sir dung loai cap ACSR 185, c6 dong dinh mirc
lnax = 500A, CT = 750/1A, VT = 110/0,11kV. Khoang cach day din pha dén cot thép (d4t): S
=1,8 m. Khoang cach day dan giita cac pha: S =5 m. Bién trg chan cot trung binh: R = 10Q.
Dong dién su c6 pha — pha nho nhét lepmin = 4,885kA va dong dién sy ¢ cham dét nho nhat legmin
=2,538KkA duoc ldy tir md phong ETAP tai Hinh 8.

Khi chay mé dun tinh toan, man hinh GUI s& hién thi théng sé duong day bao vé (mau do),
duong day lién ké ngin nhit, dai nhat (mau xanh dwong va xanh da troi) va két qua cua 3 ving
bao vé huéng thuan dugc tinh chon theo luu d6 Hinh 7, két hop véi 3 quy tic dién hinh & bang 1.
Trong do:

Z11, Zis, Zy5: 12 tong tro duong day bao vé, duong day lién ké thi 2, duong day lién ké tha 3.
- Ziss, Zyou: latdng tro duong day lién ké thir 2 ¢6 chiéu dai ngén nhat va dai nhat.
- Ziss, Zuia: latong tré duong day lién ké thir 3 ¢ chiéu dai ngan nhat va dai nhat.

CONG TY TNHH MTV
THI NGHIEM DIEN MIEN TRUN:
Bia chi PH E i A
v

3/ Téng tré chii tie thugn Z;:

& . .
. 3 Bisi trgmg do [ R X1 Z |
[Erey Gi trj do durge (Q) | 2408 7,704 57 |
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Xt Zane |
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CAC THONG SO DUONG DAY \
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B0 che b Gia tri do droe (45) | 36.12 |
Texl DB Gi trj tinh todn (S/km) [ 1889 v |
[CSNED \
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1/ Bo dijn dp vi ding difn cim img:
1.1/ Khi do Zo vé Zis

| Pha B | Fhc

| 23726 | 2.3p41

| 01237 [ 01243
1

PhaAB ’ Pha B.C I Phia A-C ‘ Pha A% | PhaB ¥ [ PhaCx ‘rm p\ilh()l)nl‘
10 1 3 30 5 20 27 IV- THIET Bl THI NGHIEM

— [ — [ = T i35 [ oo | 1z 343

[ K134.100 | N7 MD00-3029 Diny | Fluke 86 | N7 | 45810244
[ CPC+TDI | 3| LE380S+LESSST | Amy [ Fluke seo |37 [ sapsozs
Ph AT I TanE & CPC+CUL | M| LC3895+NHSIAL crc E; u,lsys
305 186 38!
16,45 10,12 0,23 |
ong trd thi ue khing Zs: 1
Dél fegng do | Ro I X Z ] 1
G trj do dvge (€2) 6441 21,552 DA o o 1
‘Gid tr tinh toan (€kan) 0336 1124 1173 -~ - g
¥ Transmission Line Editor - Line46 > S N (l) Nhap vao file 1
Sag & Tension Ampacity Compensation Reliabllity Remarks Comment \ EXCEl 1
Info Sarame tor Configuration Grouping Earh Impedance Protection \ 1
Piralli-AACSR/AC_Neow m 20 ‘C Code 240 mm* \\ I
ACSR 60 Hz T2 75 'C DARTS 1120 0 Swands !
\ 1
Impedance (per phase) \ /
50 . 1 7/
R-T1 R-T2 X ¥ \ /
Pos, [ 01254 | [ 01254 | [ 04063 |[ 001 | \ /
el /
2 2 \
Neg | 01254 | [ 01254 | [ 04063 | | 0.01 | Unit \ 7
-7 (@ Ohms per | 1 ‘ km 4
¢ Zero | 0336 || 0336 || 1124 || 0.01 | \‘J L;
\ n by - C )Ohms J
~(2) Nhap vao ETA A B c o £ v G H !
2 Maticas 1| une [ A_eus [x B_Bus | Length R, [pul %, [pul | RO [pu] | X0 [pul | AcsRr
@ Bhmew Domain 11 1o HoaThuan BuonMaThuat 7 007567 02795 021157 083704 185
BN < ) 12 L1 HoaThuan HoaBinh2 16.3 0.0893 0221 01781 0.6645 240
() Sequency '-k"t"” 13 |L12 BuonMaThuat  |BuonHo 26.98 0.07142 02857 021428 084524 185
~o 14 [L13 BuonMaThuat |EaTam 122 01571068557 0.37568 0478139 1.002803 185
~ -~ 15 |L14 BuonMaThuat KrongAna a8 0.1515 0.37878 0.2841 1.12689 240
17 L1 Buonkoup KrongNo 19.2 01224  0.4036 0472 1.1823 240
18|L17 BuonKoup TBAHoaPhu 8.96 0.08684  0.3079  0.3972  1.0095 185

Hinh 5. Nhap théng sé tré khang dwong day Krong Né — Budn Koup tgi trang Impedance ciia ETAP

http://jst.tnu.edu.vn 111 Email: jst@tnu.edu.vn



TNU Journal of Science and Technology 226(11): 108 - 116

Dusérng diy o vé (L1)

Source I
®220600g0
'
@rrongPak
P,
®sur
@ -luﬁ:»‘..,m P
Tk Eaar
Duwdmg diby Hbn kb 2 (L2) ! ey o ®4jnPa
i Y
4 Wing, S0
Lr—— f,'?)
.’ layNgaysn PV PV
Sour rct L3
Worond Lo Sculsd” g @R BT
a8
'a%_;m.
@ hoabinte
S huorklaThuat
Diwdmg iy ik kb 3 (L3) a3 %
T ®EaTam .
) 3 S @Kmnganaz
Source g _*" gy
W Boni o
[ s =
I et
Py ®tmpon b [ Ty

20— O oot
o1 @DiMn
- Source W5 @Gusery
Longht, 178 km 200wy

Hinh 6. So d6 hé thong dién 110kV c6 33 nut

A B ¢ D Zone 1
| | | | Min(Rule 1, Rule 2, Rule 3)
Z 1
Za Zps ©
(a)
Thanh céi B Sai
62 nganlg
c Buing |
A B Zone2 Zone 2
[ Zim | D E Rule | Max(Rule1, Rule 2)
Z
" Zus F L
Zu Zone 3 oned
) Zia Rule 1 Mi n(R e 2, Rule 3)

Hinh 7. Luu do tinh chon viing bdo vé khodng cach cho so do lugi dién dién hinh: (a) So do thanh cai B, C
6 2 ngan 16 duong day, (b) So do thanh cai B, D c6 nhieu hon 2 ngan 16 duong day va (c) Luu do chon
nguyén tac tinh todn vung bdo vé
Bang 1. Quy tac tinh chon ving 1am viéc [11]

Rule Z1 Z2 Z3
1 0,8+ 0,9)Z,, 1,2+ 157 Zu+(12+18)Z,
2 0,82, Z1+0,5Z, 55 12(Zy + Zi21)
3 (0,8 +0,85)Z; Z1+ 0,57 55 Z1+Zy +0,257, 55
Ving 1: Bao vé 80% duong day nham tranh sai s6 CT, VT lam cho bi qua tam.
Z1p = kx0,8%Zy4 2
Xip = Xig = kx0,8% X114 (3)

Hé s6 chuyén d6i gia tri dat sang nhi thi: k = CT/VT

Thoi gian tac dong nhanh tz; = 0 + 0,1s.

Vung 2: Nhiam muc dich bao vé toan bo duong day Budn Koup — Hoa Pha va du phong mot
phan cho Z; cua duong day ké tiép Hoa Phi — Cu Jut. Boi vi nit Hoa Phu chi c¢6 2 duong day ndi
Va0 nén ta st dung quy tac 1:

Zop = kx1,3% Zy4 (4)
Xap = Xoe = kx1,3% X114 (5)

Thoi gian tac dong tz, = 0,2 + 0,6s. Thong thuong chon tz, = 0,3s cho tat ca cac TBA. Néu
0 8x80%le|_25 <Z thi Can Chon 1= 0,6s.

Néu kiém tra K., = Zo/Z,; < 1,2 thi thoi glan S€ phol hop vai phia sau no. tz; 11 =tz 1os + At

Vung 3: La ving bao vé¢ duong day xa nhét, phol hop véi vung 2 cua duong day dai nhat lién
ké. Boi vi nat Cu Jut c6 nhiéu hon 2 dudng day ndi vao nén ta sir dung quy tac 1:

Zap = KX(Zy1 + 1,5%2Z415) (6)
Xap = X = kx(Xy1 + 1,5%Xy5) (7
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Thoi giantzg=0,5 + 1,5s.

Vung 4: Bao vé dy phong phia sau thanh cai (hudng nguoc). Z, = 0,2Z4,; khi chiéu dai duong
day < 100km. Thoi gian tac dong tzs = 0,5 + 1,55. Ving 4 six dung két hop véi so do béo vé tir xa
(F85) khong xét dén trong khuén khé bai béo nay.

Xét diéu kién gioi han chinh dinh dién tro toi thiéu cua cac vuing bao ve: Nham tranh truong
hop dién tro su ¢b cd gia tri I6n 1am cho diém 1am viéc cua role nim ngoai ving tac dong.

Ddi véi su cd pha — pha chi ton tai dién tré hd quang giira cac pha, dugc tinh theo cong thic
C.Warrington [11]:

28710xS 28710x5

R,..= = =0,9831Q
SRNE T ©)

bién tro pha dat cho vang bao vé thir n = 1+3 tinh theo céng thuc [2]:
= le\/(RH +%)2 + X 9)

Bubn Koup Hoa Phu

O—4—") -

raonens 35 _IERF= Rarc + Rre
ai¥ AL

Hinh 8. So @6 mét spi md phang su ¢6 cham dat 1 pha cia dwong day Budn Koup — EaTam trong ETAP

Déi véi su ¢ pha — dét, bao gom dién tro hd quang Rarc va dién tré chan cot Rye = 10Q
28710xS 28710x1,8

Rurc = g 0,8852Q (10)
RF = RARC + RTF = 0,8852 +10= 10,88529 (11)

Tir hinh 8 c6 thé thy rang, dong dién I, tir nguon ddi dién tham gia vao dién &p sy c6 thong
qua Ryg nén ta can xét dén tinh huong xau nhat vai ty I€ 1,/1; = 3. Dién tro pha — dat dat cho vung
bao vé thir n = 1+3 tinh theo céng thirc [2]:

2
R o =Llx R +12x| 1402 [\ —Re | x2 (12)
- I, ) 1+R./R,

Xeét diéu kién gidi han chinh dinh dién tro t6i da ciia cac viing bdo vé: Nhim tranh truong hop
xam lan tai theo tiéu chuan d¢ tin cdy PRC-023 la tong tr¢ 16n nhat cua dac tinh bao vé khoang
céach doc theo 30° trén mat phang tong tré R-X vai 0,85Ugy, Va Iinay Ciia duong day [12]:

1 s = o = O8N0 25 o765 (13)
- Bx15x1,,  \3x1,5x500
bién tro tai tdi da: RLoad max = ZLoad maxxcosSO0 72,067%0,866 = 62,4054
Bién d6 tranh xam lan tai véi sy 00 Pha —Pha la 40% nén ta chon gié tri kx0,6x62,4 = 41,2Q

Bién d tranh xam I4n tai véi sy cb Pha — dat 14 20% nén ta chon gié tri kx0,8x62,4 = 54,9Q
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3 Multi-Function Relay Editor - Relay5
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Line Parameters

Phase Distance Z1MAG, PositiveSequence Line Im... |2.15 +||Ohms.sec

Mho Phase Distance Element Rez - -

Mho Phase Distance Overcurrent f| |2 VANG. PosiiveSequence Line Im... 725 + | degrees

Ground Distance ZOMAG, ZeroSequence Line Imped... |7.29 +||Ohms.sec

Mho Ground Distance Element Re -

Quad Ground Distance Element | | Z0ANG. ZeroSequence Line Imped... 68.52 + | degrees

Quad and Mho Ground Distance F| | E21P. Mho Phase Distance Eleme_. |3

Zero-Sequence Compensation Fa

Mho Phase Distance Element Tim E21MG. Mho Ground Distance Prot.. |3

Quad and Mho Ground Distance E| | E21XG. Quadiilateral Ground Dista . |3

Common Phase & Ground Dist El¢ Z1P. Zone 1 Reach 172 + Ohms.sec

Load Encroachment

Directional Elements Z2P. Zone 2 Reach 28 + | Ohms.sec
Z3P, Zone 3 Reach 321 +||Ohms,sec
Z4P. Zone 4 Reach 0 + | Ohms.sec
Z1PD, Zone 1 Time Delay 0 +/|Cycles
Z2PD, Zone 2 Time Delay 15 < | Cycles

Hinh 9. Cai dat théng sé chinh dinh SEL311L

Nhu vay, gia tri dién trd pha — pha Ry ctia dwong day Budn Koup — Hoa Phu dugc chon theo

kinh nghiém phai nam trong gidi han chinh dinh dién tré viing bao vé tdi thiéu va téi da ¢ Hinh 6
lan lugt 1a 10Q, 15Q, 20Q. Gia tri dién trd pha — dat Rypg 1a 20Q, 25Q, 30Q.

Sau khi tinh toén xong, ta can tién hanh cai dat cho role bao vé SEL311L nhu Hinh 9. Trong

d6, Tab Input stt dung CT, VT & dudng ddy, Tab Output dugc dung dé didu khién cit MC trong
truong hop bi sy ¢d nam trong viing bao vé. Tab StarZ Distance chira thdng s6 chinh dinh role.
Tiép dén, Click chudt vao duong day Budn Koup — Hoa Phi va nhan chon Create StarZ View dé
hién thi do thi dic tinh Mho (dung cho su ¢b pha — pha), Quard (dung cho su ¢6 1 pha cham dt)
cuia vung lam viée Z1, 72, Z3 va doan dudng day ké tiép Hoa Pht — Cu Jut, Cu Jut — Trdc Son,

Cu Jut — BMT Cu Jut.

A (unm)

Xem Hinh 10.

0

Relay§————,
MBC3, Zone 3 mho phase

R
MEBC2. Zone 2 mho phase

Line56
FIRERPEEEry

W) X

Relays.

MBC, Zone 1 mho p».m

Y U 2 7 T 5 0 5 T ¥ E] ¥ T 5 ]
R(Q-Prim) e

Hinh 10. Hgc tinh vung bado vé cua SEL311L

2.3. Pdnh gid dgc tinh 1am viéc SEL 311L bang phan mém ETAP

Dé kiém tra va danh gia d tin cy cua thiét bi bao vé, bai béo tién hanh sir dung phan mém

ETAP md phong ludi dién 110kV ¢6 33 TBA nhu Hinh 8. Sau d6, m¢ Edit study case cia modun
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StarZ nham gia lap 2 kich ban 1a c6 va khdng c6 sy tham gia cia PMT Trac Son Véi sy ¢b ngan
mach 1 pha cham dét, ba pha nim, dién tré su c¢6 thay doi tir 0Q + 30Q va kiéu tinh toan “Single
Fault”. Sau d6 chon run StarZ Study, role s& ghi nhan gia tri dong dién, dién ap su cd va tong tro
su ¢6 vao Report Manager/Result/Protection Element Output.

Déi véi su ¢d 1 pha cham dit tai vi tri 6% duong day Cu Jut — DPMT Cu Jut v6i Re = 0Q va co
su tham gia cia PMT Tric Son cho ¢ Hinh 11, role SEL311L nhan biét sy ¢ ving 3, Zg = 1,05
+j2,94Q va xuat Iénh di cat v6i thoi gian 1520ms. Tuy nhién, ting R = 1Q cho & Hinh 12, role
SEL 311L nhan biét nam ngoai viing 3, Zg = 2,21 + j2,95Q va khong xuat Iénh di cat MC. Tuong
ty ta xét dén truong hop khac cho két qua & bang 2.

T StarZ Study Case

220Ki0ng_Ana
Info Prefault Loading  Protective Device Comment
Study Case D Soluson Parameters
Pt T Max. Keration 100 Precision | 0.000001
sz —
[[Jinclude Line Compensation Protection
Stuty Type
Bus2 @ single Fault
] ) Load Fiow (o Fault) Total Simulation Tme | 5 sec.
) Sliding Fault
N
Fauk / Study Location (
Seledt LineS6 @ 6% from Culut €‘_ |
Reference Bus  Culut » Location (%) | & |
KrongPak
Faul Type Fasl 2
O3 phase [ nelude FaultR]mpednnceZF .
- o [ ‘ @ 0hm
T @ Line - 1o - Ground ~
— s , N O=
Relay Protection Element Output Report  \
\
Fault/Study Location: Line56 @ 6% from Culut \
Fault resistance: 0.00 ohms Fault reactance: 0.00 ohms \ 2
Relay ID: Relay5 \\( ) el

Distance Element Setting Base: Secondary 985 kA 14814

]
\ 2 85k 28.1 deg ()
\
Seen Impedance (Ohms) Sequence-of-Operation Events - Output Report: Untited x
Simulation Primary sfm"da"—‘ Impedance Data Rev: Base Config: Normal Date: 14-05-2021
Time Protection Element ID State R X 7Mag ZAng R X Mg ZAng Ratio™
—_— — Study Type: Single Fault Faul Type: Line-to-Ground
0.00 x-\cxd Zone 1 quadrilateral 0 140 392 417 7032 105 294 312 7032 075 - e
groun .-
0.00 XAG2, Zone 2 quadrilateral 0 140 392 417 7032 105 294 312 7032 -, 3 (T::; pevce o 0 Type ks [;25] Condition
ground s ( ) Relay Ou mu
0.00 XAG3, Zone 3 quadrilateral 0 140 392 417 7032 105 204 312 7032 e — —— —
groih o ripped by...
N A A, re z H ” ,
Hinh 11. Sw co 1 pha cham dat véi R = 0Q, ¢0 su tham gia cua PDMT Triic Son
06_ToyNgyen Hootinh
220Kiong_Ana " - Z20Ksongbuk :... fiom Everds x 22008kNong
W
Data Rev: Base config: Normai Date: 14-05-2021 ke . ad
s Busto s Busss P et
study Type: Single Fault Fault Type: Line-to-Ground Q) C eW ’’
[ A2 109
Location: Line56 @ 6% from Culut 2f: 1 + 10 ohms "
Time Device 0 T1 T2 KrongAna2
(ms) . D .D o T dmy Lqmy e
sz
KrongBuk ﬂ )
ek ’
gooes® T o= g
5510 % e

1 7’
Relay Protection Element Output Report 4
o 4
Fault/Study Location: Line56 @ 6% from CuJut 7
Fault resistance: 1.00 ohms Fault reactance: 0.00 ohms
Relay ID: Relay5
Distance Element Setting Base: Secondary
Seen Impedance (Ohms)
Simulation Primary Secondary
ime Protection Element ID State R X 7Mag ZAng R X IMag
0.00 XAG!, Zone 1 quadrilateral 0 2.95 394 492 5319 221 295 3.69
ground
0.00 XAG2, Zone 2 quadrilateral 0 295 394 492 3.19 221 295 3.69
ground
0.00 XAG3, Zone 3 quadrilateral 0 295 304 492 3.19 221 295  3.69
ground
0.00 XAGH, Zone 4 quadrilateral 0 295 304 492 3.19 221 205 369 53.19 0.7:
ground

Hinh 12. Sir cé 1 pha cham dat véi Re = 1Q, ¢6 si tham gia ciia PMT Triic Son

Nhdn xét:

Dic tinh tir gidc Quad bao phu dién tro su ¢b 16n hon dic tinh hinh tron Mho nén khi cé
su ¢6 cham dat véi dién tro Re = 29Q thi role van tac dong ding.

Tong tro do luong cua role ting/giam khong dang ké vé gia tri vai ca hai kich ban khéng
¢6/co su tham gia cia DMT Triac Son.
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Bang 2. Tong tré do luong role

Dang sur cé Vi tri su cb Re [Q] Khong c6 PMT Tric Son Co6 DMT Truc Son
: : : : Zz [Q] Vung tac dgng Zz [Q] Vung tac dong
6% duong day CuJut O 1,06 +j2,94 Z3 1,05 +j2,94 Z3
Sy cb mot —PMT Cu Jut 1 2,21 +j2,94 / 2,21 +j2,95 /
pha cham dat 70% duong day Budn 29 29,26 +j2,18 Z3 29,26 +j2,08 Z3
Koup — Hoa Phu 30 30,25 +j2,21 / 30,25 +j2,09 /
92% duong day Hoa 0 0,78 +j2,69 Z2 0,78 +j2,69 Z2
Sur ¢ ba pha Phl — Cu Jut 1 1,85 +j2,68 / 1,89 +j2,71 /
j 90% duong day Bubn 1.8 2,4 +j1,85 Z2 2,45 +j1,88 Z2
Koup — Hoa Phi 2 2,6+j1,85 / 2,67 +j1,88 /

3. Két luan va kién nghi

Bai bao dé xuat xay dung mé hinh hé thong dién bang phan mém ETAP dé md phong mot sb
tinh huéng van hanh, sy ¢é trén ludi dién va kiém tra théng sé chinh dinh ving bao vé khoang
cach Z2, Z3. Bén canh do, bai bao dé v& thé hién cac nhanh duong day lién ké cua dudng day bao
vé vao dac tinh Mho dung cho su ¢é pha — pha, dic tinh Quad ding cho su ¢6 cham dét. Cac két
qua thu duoc tir cdc md phong cho thdy kha ning 1am viéc cua role bao vé khoang cach, dong
thoi xac dinh anh huong cua R trong tinh hudng c6/khdng cé su hién dién caa PMT Trac Son
lam cho role khoang cach c6 thé khong hoat dong theo diing cai dit viing bao vé cia nd. Ngoai
ra, phan mém ETAP con hd trg tinh ning Relay Setting Report dé xuat dir liéu thong sé chinh
dinh cua role sang dinh dang Excel hay XML nham phuc vu cho viéc cai dit vao thiét bi thuc té
trén ludi dién dugc thuan tién. Tuy nhién, bai bao ciing khuyén nghi hing phan mém ETAP nén
nang cap day du thu vién role bao vé cua cac hing san xuit role k¥ thuat sb c6 mat trén thi
truong nhu Toshiba GRZ200, Nari RCS 902 nhiam dép ng nhu ciu thuc t& doi hoi trong viéc
phan tich, diéu tra sw c6 va md phong lai dién bién dé tim ra nguyén nhéan va dé ra bién phéap khic
phuc néu co sai s6t & khau nao do trong hé théng bao ve.
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