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Toém tat - Trén co s& phan tich cac déc trung cua bai toan quy
hoach tuyen tinh, bai bao da xay dumg dwoc cac yeu t6 chu thanh
trong viéc phéi hop chirc nang bao vé qua dong cé hwéng trén lusi
dién, bao gdm ham muc tiéu va cac phuong trinh rang budc. Véi
s tro gilp clia cong cu Linprog trong phan mém Matlab, bai toan
da xac dinh nhanh chéng thoi gian TMS téi wu cda tirng role bao
vé. Bén canh d6, bai bao kidm ching déi véi hé théng dign 110kV
tai Tinh Dak Lak c6 12 thanh cai tinh dén nam 2020 véi mot sé kich
ban sw cb 3 pha dién hinh dwgc mé phéng bang phan mém ETAP.
Két qua bai bao la co s& dé cac can bd ky thuat, nha nghién ctru
ap dung cho lwéi dién do minh quan ly nhdm gidm s sai sét tinh
toan lam role tac ddng mét chon loc trong van hanh va nang cao
dd tin cay cung cap dién.

Twr khéa - Quy hoach tuyén tinh; qua dong c6 huéng; hé théng
mach vong; hé thong dién 110kV Bak Lak; phan mém Etap.

1. Pit van dé

Ngay nay, viéc thuc hién diing yéu clu dé ra vé tién do
xdy dung cic nha may dién, duong diy va tram bién 4p
theo quy hoach phat trién hé théng dién nham dap mg su
tang truong nhu cau phu tai timg khu vuc v6i chi phi dau
tu va van hanh thap nhét dat ra nhidu van dé can giai quyét.
Vé phuong dién bao vé role theo dong dién, nhiing thay d6i
trong céu tric ludi dién ndy da doi hoi can phai sir dung
chirc ndng bao vé qua dong cua role sao cho phu hop, ddc
biét trong mang ¢6 ngudn cung cép tir nhidu phia.
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Hinh 1. So @6 ddu néi CT, VT sao dii ciia F67/67N

Role bao vé (RLBV) qua dong v hudng co thé bao vé
cho dbi tuong khoi bi qua tai hoac ngén mach, nhung cé
nhiing tinh huéng ma kha ning ctia n6 bi han ché néu c6 su
thay d6i huéng dong dién qua bao vé trong mang dién 16n
¢6 nhidu vong kin, dudng day c6 nhiéu ngudn cung cap
hoac duong diy song song. Do viy, bao vé qua dong co
hudng (F67/67N) thuong duge st dung lam bao vé chinh
trong ludi dién phan phdi va lam bao vé du phong cho luéi

Abstract - On the basis of analyzing the characteristics of the linear
programming problem, the paper has built up the constituents in
optimum time coordination of a variety of directional over-current
relays on the grid, including objective function and linear inequality
constraints. With the help of Linprog tool in Matlab software, the
problem can quickly find the optimum TMS coordination of every
relay. Besides, the paper has tested and evaluated on the 12-bus
110kV Dak Lak grids by the year 2020 with a number of typical
3-phase fault scenarios simulated by ETAP software. The results
show that the solution of linear programming becomes feasible with
high efficiency for the technical staff, researchers to apply to their
own grid to reduce the error of manual calculation, causing the relays
to lose selection in operation and improve reliable power supply.

Key words - Linear programming; directional over-current relay;
loop system; 110kV Dak Lak grid; Etap software.

truyén tai di¢n. F67/67N 1y tin higu do luong tir bién dong
dién (CT) duong déy va bién dién ap (VT) thanh cai théng
qua cong dong va cong dién ap dé xac dinh d6 16n va hudng
dong dién ngan mach nhu so d & Hinh 1 [1-2].

So d6 logic F67/67N ¢ Hinh 2 1am viéc dua trén tin hiéu
do luong dong dién, dién ap va gbéc 1éch pha giira ching.
Khi sy ¢0 xay ra trén duong ddy, role s€ tac dong néu thoa
man 3 diéu kién [3]:

- Dong su ¢b do luong Ia, Is, Ic trén role vuot ngudng
dong chinh dinh d€ role phat hién va phan loai dang su ¢6 1a
AG, BG, CG, AB, BC, CA, ABG, BCG, CAG, hoic ABC.

- Dya trén kég qué} phén loai dang sy cd, role thyuc hién
mdt trong sdu khoi kiem tra hudng tac dong dung véi gia tri
chinh dinh huéng sy ¢o6 lam viée 1a ngugc hoac thuan.

- Thoi gian tdn tai su ¢b vuot ngudng chinh dinh (déc
tinh thoi gian doc 1ap hodc phu thudc).

Ngudng dong

Tinh todn huwéng
cham dat (Ia-Ua)
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Hinh 2. Logic bdo vé F67/67N cia hang Schneider
Tuy nhién, viéc phdi hop t6i uu thoi gian cit sy ¢d cia
bao vé chinh va bao v¢ du phong dang la thach thuc trong
h¢ thong dién nham tranh truong hop bao vé dy phong tac
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d6ng nhanh hon bao vé chinh. Nhin chung, van dé nay lién
quan dén thong s6 chinh dinh RLBV nhu hing s6 thoi gian
(TMS), dong khoi dong role va bac thoi gian At gitta role
bao vé€ chinh va role bao v¢é du phong.

Hién nay c6 nhiéu nghién ctru lién quan sir dung mo
phong may tinh dé phdi hop bao vé qua dong co hudng
bang 2 phwong phap: phuong phap thir - sai va phuong
phap tbi vu hoa. Phuong phap thir - sai c6 dién ding trong
[1-4] d@é tinh toan tim thoi gian phdi hgp cho bao vé quéa
dong c6 hudng trong mang kin nhiéu vong va nhidu ngudn
cung cap s& phirc tap va ton rat nhiéu thoi gian boi vi khoi
luong cac bién va diéu kién rang budc 16n. Phuong phap
t6i uu hoa sir dung cho hé théng dién chuan 3, 4, 6, va 8
thanh cai da duoc dé xuét trong tai liéu [5-10]. Tuy nhién,
dong khéi dong role (Is) duge chon theo kinh nghiém, con
lai gid tri TMS duoc xac dinh béng thuat toan dan kién,
ANN, LP, PSO, EP, GA, va TLBO.... Mbi thuit toén ¢4 uu
diém va nhugc diém riéng. Qua nghién ctru, nhom tac gia
nhan thdy, bai todn quy hoach tuyén tich (LP) duoc hd trg
giai bang nhiéu cong cu sin c6 trong phan mém nhu Visual
Math, Gurobi Optimizer, GAMS, CPLEX, CBC, XA,
LINGO, Maple, Matlab, Excel..., ma nguoi dung khong
can phai lap trinh phirc tap so vdi cac thuat toan khac.
Ngoai ra, LP di duoc ing dung va kiém nghiém trong kha
nhiéu linh vyc va mang lai hiéu qua cao. Cho nén bai béo
dé xuat chon dung dé phdi hop bao vé qua dong co hudng
cho hé thong luéi dién tinh Pak Lak xét dén nam 2020 bang
phuong phap don hinh trong phan mém Matlab va ETAP.

2. Phén tich bao vé qua dong c¢6 huéng
2.1. Ngwong dong khoi dong Is

Is dugc chon dua trén dong lam viéc 16n nhét va dong

su ¢d nho nhit thoa man diéu kién [5-10]:
1,3|Lvmax < ISi < O,SINngmax (1)
2.2. Hudng sw co

Dbi voi sy ¢b pha — pha, F67 sir dung dién ap day cua
hai pha khong su ¢6 va dong dién sy ¢d theo so d 90° nhu
Hinh 3. Trong d6, dién ap phan cuc (Upoy) 1&ch pha so voi
dién ap day khong su ¢ bang géc nhay cuc dai (MTA)
dugc Trung tam diéu d6 tinh chon va cai dat trén role.
RLBV sir dung tinh ning “bd nhé dién ap” dé luu trit trong
thoi gian 1s cac dién 4p phan cuc Upo tai thoi diém trudce
khi dién ap sup d6 do su ¢b, va sir dung né dé xac dinh
huéng. Ukdmin = 0,7Udm VA lkdmin = 0,05lgmer 13n luot 12
ngudng dién 4p va dong dién nhoé nhét yéu cu dién ap pha
va dong dién pha do luong cua RLBV phai vugt ngudng
dat truge khi phan tir hudng lam viéc. Ngoai ra, phan tir
2 out of 3 logic trén Hinh 3a s& ngan ngura role bao vé co
huéng pha tac dong khi sy ¢d 1 pha cham dét [3].

Bing db thi véc to, ta khao sat viing 1am viéc cua Ia va
Usc nhu Hinh 3b dé tinh toan goc ving tic dong cua dic
tinh c6 hudng. Dau tién, ta cin x4c dinh véc to dién ap dat
vao role (Ugc), liy véc to nay lam chuan. Khi ¢ ché d¢ can
bang 3 pha dong dién va dién ap thi goc Ia tring véi goc
dac tinh. Vi du goc ctia dong su ¢d ¢F = -60° (Ia cham pha
hon Ua mdt goc 60°), ta c6 goc nhay 16n nhat MTA = 90°
- 60° = 30°. Theo tai li¢u hing SIEMENS, ¢F = -30° d6i voi
duong day trén khong va g = -45° d6i v6i cap ngdm. Ngoai

ra, goc nhay cuc dai MTA dugc tinh toan hodc do ludng
thuc té theo thong so tong tré duong day Z1. Vi du [11]:

- Dbi voi ludi co dién ap > 15kV 1a 90°, dé an toan thi
chon MTA = 87°.

- P6i voi luéi co dién ap > 69kV c6 MTA = 75°,

- D6i véi luéi co dién ap > 34kV c6 MTA = 60°.

- P6i voi luéi trung ap cd MTA = 45°,

Vi du, néu ta chinh dinh MTA = 30° thi viing goc tac
dong hudng thudn cua Ia so v6i Ua 12 215° < r < 25° Nhur
vay, khi véc to dong dién sy co (Ia) do luong trén role nam
trong vung tac dong, thi n6 s€ cat MC.
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Hinh 4. Logic phan tir xdc dinh hieéng sw cé cham ddt
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D6i vi sy ¢d cham dat, hau hét cac hang san xuat role
hién nay déu cho phép chon sir dung tin higu (Io va Uo) hoac
(12 va Uy) dé phat hién va phan loai hudng cho dang su cd
nay. Luu y, chitc nang F67N khong st dung trong ludi co
trung tinh khong ndi dat. So do véc to v& viing bao vé ctia
bao vé F67N (Hinh 4) tuong tu nhu dbi véi F67. Goc dic
tinh 1a goc dién ap phan cuc VpoL hay goc nhay dudong day
MTA nam & huéng thuan. Theo tai li¢u hang Siemens,
MTA = 0° di v6i hé théng c6 trung tinh ndi dat qua dién
tro, MTA = -15° d6i v6i trung tinh MBA ndi dat qua dién
tro, MTA = -45° @i vé6i luGi phan phéi co trung tinh tryc
tlep nbi dit, MTA = - 65° dbi v6i ludi truyen tai truc tiép
ndi dat va MTA =-90° ding cho hé thdng ndi dét qua khang
[11]. Vi du, ta dat MTA = -15° thi dong sy cb Ia chdm so
voi -3V hoidc -V, mot goc 15°. Ving goc tac dong cia Ia
so v6i Ua 1a 2600 < 214 < 70°.

2.3. Ddc tinh thoi gian

F67/67N str dung dac tinh thoi gian doc 1ap (DT) hodc
thoi gian phu thude (IDMT). Viéce lya chon déc tinh thoi
gian cu thé phu thude vao dac diém ddi tuong can bao vé.
Pac tinh DT str dung cho duong day lugi HV va EHV dang
hinh tia, dac tinh IDMT dugc diung lam bao vé cho dong
co, MFD, MBA va duong day mach vong hodc duong day
song song. IDMT 1a loai bao v¢ c6 thoi gian tac dong ty 1€
nghich véi dong dién chay qua bao vé. Dong dién sy cb
cang 16n, thoi gian tic dong cang nhanh. Dong dién sy cb
thip s& co thoi gian tac dong 1au hon. Thoi gian tic dong
thuc té clia bao vé qua dong pha (dat) st dung dic tinh
dudng cong chuan IEC (Standard Inverse) dugc tinh theo
cong thirc [4-7]:

0,14xTMS

=0 10 @)

Trong d6: 1@ 1a dong sy ¢d 3 pha, Is 1a dong khai dong va
hang sé thoi gian 14 TMS.

Nhdn xét: Dé phdi hop F67/67N trong mang mach vong
thi bai toan con lai can tim TMS ctia mdi role sao cho ham
muc tiéu 14 tong thoi gian tac dong cua role bao vé chinh
nho nhat khi xay ra su cb.

3. Ap dung quy hoach tuyén tinh dé phéi hop F67

Quy hoach tuyén tinh la ky thuat toan hoc nham xdc
dinh gia tri cac blen quyét dinh sao cho ham muc tiéu tuyén
tinh can tim cuc tiéu, thoa man mot s6 hitu han rang budc
dugc biéu dién bang hé phuong trinh va bét phwong trinh
tuyén tinh. Phuong trinh téng quat cho mot bai toan véi sb
rang budc m va sé bién n duoc mé ta nhu sau [8]:

f(x):gcjxj — min 3)
i: ij ]: i (4)
Xj=0 ()

_ Trong do: aj 12 phéan tir ma tran rang buoc A, b la véc to
56 hang tu do, va x = (X1, X2,..Xn) 1a phuong an t6i uu cua (3)
khi va chi khi thoa man diéu kién rang budc (4), (5).

Khi tng dung bai todn quy hoach vao phdi hop thoi
gian tac dong ctia F67 sir dung déac tinh phy thudc theo (2),

thye hién sao cho: minC = Zt = 2 Kie TMS,
i=1

Trong d6: min C la tong thoi gian tic dong nhé nhat ciia
toan bo role bao vé chinh trong h¢ thong dién dang xét,
ti 1a gian cit cua role bao vé chinh thir i gén su ¢ F nhit,
TMS; la hang s thoi gian cta role thir i. li 1a dong ngan
mach ba pha cuia role thir i khi xay ra sy ¢6 tai F. Isi la dong
0,14

F= 0,02
(e /15 % -1
i khi xay ra sy c0 tai vi tri F.

khoi dong cuarole i. K, 1a hé s6 ciia role

Piéu kién rang bugc 1: sit dung bac thoi gian phdi hop
gita bdo vé chinh (Tir) va bdo vé du phong (Tje) khi xdy ra
sur ¢o tai F.

L —te 2At= KJ-FTMSJ- —KTMS; > At

Piéu kién rang buéc 2: Hang sb thoi gian cua timg
RLBV: TMSnin_i < TMSi < TMSmax_i

Piéu kién rang budc 3: Thoi gian tac dong khong nho
hon Tmin_i v& khdng 16n hon Tmax i ctia role i:

Tmin_i <Ti< Tmax_i

Dura trén co' s6 phén tich trén, ta xét bai toan don gian
cho & Hinh 5 c6 role 1, 2 st dung déc tinh thoi gian chuan
IEC. Tim TMS cua hai role, gia sir dong khoi dong qua
dong cap 1 cua role 2: Is; = 155A. Dong khoi dong qua
dong cap 1 cua role 1: Is; = 75A. Béc thoi gian At=0,3.

Buoce 1: Xéc dinh cdp role bao v¢ chinh va du phong

Ir2 = 1500A Ir1 = 1000A

A /f':z L 4FL
¥ L ¥
praa

Hinh 5. So do6 duong ddy hinh tia don giin

Khi ¢6 su ¢b tai F1, hé sb su ¢b cua role bao vé chinh
(1) va bao vé du phong (2) la:
0,14 0,14
Ky =577 oo 7= o — 2633
(157 11)%% -1 (1000/75)°% -1

0,14 0,14
Ko = @GP 002 1 002 1 3,685
87 115,)%% -1 (1000/155)*% ~1

Khi ¢6 su cb tai F2, role 2 dung 1am bao v¢ chinh.
K 0,14 _ 0,14
27 (16 I,)*% -1 (1500/155)*% -1
Buoc 2: Xay dung ma tran
Ham muyc tiéu: min C = K11XTMS; + KoxXTMS,  (6)
Céc diéu kién rang budc:

=3,0145

K21xTMS,— K11xTMS:> 0,3 )
TMS; > 0,1 (8)
TMS; > 0,1 9)

Bién d6i bai toan vé dang chuén tic bang cach dua yéo
cac bién phu P, Sy, S, S3 > 0 lam cho rang bugc bat dang
thire thanh dang thuc. Ta duogc:

2,633xTMS 1+ 3,0145%xTMS,; + P =0

3,685xTMS,-2,633xTMS;— S1 = 0,3

(10)
(11)
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TMS;-S,=0,1 (12)
TMS;-S3=0,1 (13)
Tir cong thirc (10) dén (13), ta 1ap bang xac dinh cac ma
tran A, B va C.
Bing 1. Bing don hinh xudt phat

TMS1 TMS:2 S1 S2 S3 P b
-2,633 3,685 -1 0 0 0 0,3
1 0 o | -1]o0] o0 ]oa
0 1 oo 1] o o1
2,633 3,0145 ol oo 1o
Taco C=1[2,6333,01450 0 0];
B=[0,30,10,1];
2,633 3685 -1 0 O
A=| 1 0 0 -1 0|
0 1 0 0 -

Budc 3: Tim gié tri TMS t6i wu bang cong cu Linprog
trong phan mém Matlab nhu sau:

options = optimset(‘'LargeScale’,'off','Simplex’,'on’);

[TMS,FVAL,EXITFLAG,OUTPUT]=linprog(C,[1.[
A,B,zeros(size(C)),[],[],options)

t1 = 2,633.*TMS(1)

t> = 3,685.*TMS(2)

At=t-1ty

Két qua chay trén Matlab:

TMS =[0,10,1529]

t1 = 0,2633

t> = 0,5633

At=0,3

Nhdn xét: kiém tra két qua dua ra véi cac rang budc
(11), (12) va (13) cua bai toan la ding véi yéu cau deé ra.
4. Tinh toan cho lwéi dién 110kV ik Lak

Theo so dd quy hoach ludi dién trén dia ban tinh bak
Lak tinh dén nam 2020, tong chicu dai duong day 110kV

Eafles
25 Mwm

115 =w
TEAZ20 Krong Buk | #1255 41353 j1o2s
== = Taos

e - o ¥ Ezong_sna
433 - 115 wv

20 MvAE
Loads

ass.s
EaTam Tes.nqa WY
Py

Loads

Prygv=—-

a1s ¥
115 =w = .
433£. 2 Krong Nang 1as
Vias =

$223-3, 5 wWITBAZZ0 xeong An

khoang 231,4km; 19 tram bién ap 110kV, tong cong suét
dat 880MVA; nhan tir 4 ngudn: tram bién ap 220kV Krong
Buk, tram 220kV Buén Kudp, tram 220kV Kréng Ana va
NMTD Kréng H’Ning. Cac tuyén dudng day truyén tai
dién st dung chu yéu loai ddy ACSR185 c6 dong dién dinh
muc 1a 510A. Ngoai trir, doan Krong Pak - Krdng Ana
dung day ACSR240 c6 dong dinh murc 1a 605A va Krong
Ana — TBA 220kV Krdéng Ana dung day ACSR300 cé
dong dinh mirc 1a 680A. Céc tuyén day 110kV tao thanh
mach vong lién két cac TBA 110kV véi nhau vira dam bao
kha nang tai dién, vira tang kha nang lién két trong qua trinh
van hanh & ché do su c6 va bao dudng... [12].

Hién nay, Trung tim diéu d6 hé thong dién thuong sir
dung dic tuyén DT dé phdi hop bao vé nén c6 thé khong
dam bao duoc cac dicu kién ky thuat vé tinh chon loc, on
dinh ciia hé thong va mét nhiéu thoi gian tinh toan chinh
dinh role... bi vi RLBV gan ngudn c6 thoi gian cat 16n.
Cho nén, nhém tac gia dé xuit ap dung dic tuyén IDMT
lam giai phap thay thé nhiam khic phuc nhuoc diém nay.
Hinh 8, trinh bay so db rat gon ludi dién 110kV Pak Lak
moé phong bang phan mém Etap. Dé giai bai toan, ching ta
tién hanh theo luu dd ¢ Hinh 7 gdm c6 cac budc sau:

Xac dinh cap RLBV chinh va dy phong

v
Phan tich phu tai
v

M6 phéng sy ¢ 3 pha bang ETAP
v
Chon ngudng dong dién khoi dong
v
Chon TMS béng phuong phép don hinh
v
Danh gia két qua bing ETAP

Hinh 7. So' d6 phwong phdp dé xudt

115 =W

Hinh 8. So'd6 hedi dién 110kV Bék Lik mé phéng phdn bé cong sudt bang ETAP
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Hinh 9. So d6 heoi dién 110kV Bdk Lik mé phong ngdn mach bang ETAP
Bdng 2. Cap bdo vé chinh va bao vé du phong

STT Vi tri su co BV chinh BV dy phong P(‘)ng su cd (A) ‘ Th(‘fi gian tic dong (s?
tai thanh cai BV chinh | BV duphong | BV chinh | BV du phong
Role 1 Role 15 7162 539 1,0675 1,4679
Role 1 Role 11 7162 4034 1,0675 1,7582
1 Hoa Thuan Role 1 Role 24 7162 2593 1,0675 1,3679
Role 12 Role 4 2411 539 0,7271 1,7348
Role 12 Role 22 2411 518 0,7271 1,2304
Role 3 Role 1 2181 2181 0,6637 2,2106
2 Krong Buk Role 4 Role 2 1865 1865 0,6339 0,9337
Role 22 Role 21 1473 1473 0,4839 0,7883
Role 2 Role 11 2853 2187 0,6484 2,6617
Role 2 Role 14 2853 828 0,6484 1,0274
3 Buén HO Role 2 Role 24 2853 1494 0,6484 2,7276
Role 13 Role 3 4613 828 0,4375 1,2305
Role 13 Role 22 4613 819 0,4375 0,7358
Role 14 Role 12 1729 1729 0,6235 0,9250
R R Role 15 Role 13 1478 1478 0,6096 0,9072
4 Budn Ma Thudt
Role 11 Role 10 6299 6299 1,4069 1,7046
Role 24 Role 26 3993 3993 1,2918 1,5368
Role 5 Role 3 4539 1056 0,7129 1,0145
5 Kroéng Nang Role 5 Role 4 4539 903 0,7129 1,0106
Role 21 Role 20 1895 1192 0,6376 0,9345
6 EaKar Role 6 Role 5 2060 2060 0,9456 1,2446
Role 20 Role 19 2562 2454 0,5067 0,8046
Role 7 Role 6 2902 1729 0,7813 1,0810
7 DPMT Buon Ma Thudt
’ Role 19 Role 18 2861 2861 0,7158 1,0197
Role 8 Role 7 2252 2185 0,6781 0,9789
8 Krong Pak
Role 18 Role 17 4112 546 0,8079 1,1051
R Role 9 Role 8 1296 1296 0,7761 1,0774
9 TBA220 Krong Ana
Role 17 Role 16 4045 4045 0,2928 0,5921
Role 10 Role 9 9399 540 1,4219 1,7209
10 Kréng Ana Role 16 Role 14 5190 1198 0,4745 0,7761
Role 16 Role 15 5190 1024 0,4745 0,7757
Role 23 Role 14 5376 978 0,5554 0,8968
Role 23 Role 15 5376 836 0,5554 0,9122
1 Fa Tam Role 23 Role 11 5376 3563 0,5554 1,8889
Role 26 / 5883 / 1,2521 /
12 TBA 220 Buon Kuop Role 25 Role 23 4144 4144 0,3240 0,6254
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Buodc 1: Xac dinh cdp bao vé chinh va dy phong cho
két qua & Bang 2.

Bude 2: Phan tich phy tai bang phan mém Etap cho két
qua nhu Hinh 8. Bén canh do6, phan mém dua ra 2 trudng
hopvan hanh can luu ¥. Truong hop 1, khi MC ca hai
duong day TBA 220 Krong Buk — Buén Ho va TBA 220
Krong Buk — Hoa Thuén cit ra thi dong dién tai cua doan
duong day Krong Ana — TBA 220 Krong Ana tang lén
761,6A lam qué tai day dan. Truong hop 2, khi MC cua
duong day (TBA 220 Krong Buk — Buén Ho6 hoic
TBA 220 Krong Buk — Hoa Thuan) cit ra va MC dudng
day Kréng Ana— TBA 220 Krong Ana cit thi dong dién tai
cua duong day TBA220 Buén Kuop — Ea Tam ting 1én
664,4A 1am qua tai diy dan. Do d6, hai ngin 16 c6 khd ning
qué tai nay can phai ci tao thay day dan c6 tiét dién I6n
hon hogc dau tu thém mot ngin 16 dudong day nita dé van
hanh song song.

Buée 3: M phong su ¢d 3 pha d6i v6i 12 thanh céi
(TC) bang Etap dé lam dir liéu dau vao tinh toan cho két
qua ¢ Hinh 9 va Bang 2.

Buée 4: Chon ngudng dong khoi dong dua trén sb lidu
thu duogc tir bude 2 va 3 cho 26 role nhu sau:

|31 = 700A |38:500A |515:260A |822:260A
1s,.=700A 1so=260A Is16=700A 1523=500A
Is3=260A Is10=800A 1517=260A  1524=650A
|s4:260A |511:650A |318:700A |325 = 500A
|55:700A |512:500A |319 = 700A |326 = 700A
|se:500A |313 =500A |szo =500A

Is7 = 700A Isis = 260A Is21 = 500A

Budce 5: Tim thoi gian phéi hop t6i vu TMS bing quy
hoach tuyén tinh.

Ham muc tiéu

min C =ty1 + 3 +l32 + tap + t55 + teg + t77 + tag +tog + 010

+ tu1g + too1 + tass + tiag + tisat tieao+ tizg + tiss
+ lig7 + taos+ toas + Tooot To311 + toas + o512 + Toens

Diéu kién rang budc:
Su ¢b trén TC Hoa Thuan: Su ¢ trén TC EaKar:

tis1 — 111> 0,3 tse —te6 > 0,3

ti1 —1t11>0,3 t106 — ta06 > 0,3

ts —t121>0,3 Su ¢6 trén TC DMT BMT:

too1 —t121>0,3 te7 — t77> 0.3

ta1 — 111> 0,3 t1g7— t107 > 0,3
Su cb trén TC Krong Buk: Su c¢6 trén TC Krong Pak:

tip—132>0,3 tzs —tgs > 0,3

ty —12>0,3 t178 — t18 > 0,3

to12 — t222> 0,3 Su ¢b trén TC TBA 220
Su ¢b trén TC Buédn Ho: Krong Ana:

ti3—123>0,3 tgo — t99 > 0,3

tia3 — t23 > 0,3 tieg — 1179 > 0,3

toas — tr3 > 03 Su ¢6 trén TC Krong Ana:

33 —t133> 0,3 toro — t1010 > 0,3

to23 —1133>0,3 t1410 — t1610 > 0,3

t1510— t1610> 0,3

Su c6 trén TC EaTam:
t1411 — 2311 > 0,3
tis11 — 12311 > 0,3
t1111—t2311 > 0,3

Su ¢ trén TCBMT:
t1o4 — 1144 > 0,3
t134 —t154 > 0,3
t104 — 114 >0,3
toes — 1244 > 0,3

Sy cb trén TC Krong Nang: Su ¢b trén TC TBA 220
t35 — t55>0,3 Budn Koup:
tas — t55> 0,3 Tas12 —to512>0,3
toos — 12152 0,3 Hang s6 thoi gian

TMS;>0,1,i=1+24
Sau khi dua bai toan vé dang chuan ’téc va st dung cong
cu Linprog trong Matlab, ta c6 dugc két qua:

TMS1 = 0,363 TMS10=0,513 TMS19 = 0,146
TMS2 = 0,132 TMS11=0,467 TMS20=0,117
TMS3 = 0,206 TMS12=0,166 TMS21=0,123
TMS4 = 0,182 TMS13=0,142 TMS22=0,122
TMSS5 = 0,194 TMS14=0,172 TMS23=0,193
TMS6 = 0,194 TMS15=0,154 TMS24 = 0,327
TMS7 =0,161 TMS16 =0,151 TMS25=0,1
TMS8 = 0,148 TMS17=0,118 TMS26 =0,389
TMS9 =0,181 TMS18 = 0,208

Buée 6: St dung phdn mém ETAP dé kiém tra thoi gian
tac dong cia role va thir ty [am viéc cua bao v¢ chinh — bao
vé dy phong. Vi dy, khi sy ¢b trén thanh cai PMT BMT thi
role bao vé chinh tac dong (Role 7 1a 0,781s, Role 19 la
0,716s). Néu trong truong hop hai role nay khong cit duoc
MC thi role du phong tac dong (Role 6 la 1,081s, Role 18
12 1,02s) (Hinh 10). Tuong ty thtr nghiém cho cac thanh cai
con lai cho két qua ¢ Bang 2.

Time (ms] 1D 1F [ldy] T1 [ms] T2 [ms]
76 Relay1d 2861 716

T3k CB18 00

a Relay? 24902 7

am CB? 200

1020 Relayts 2861 1020

1040 CB18 00

1081 Relays 1729 1081

1101 CBE 00

Canditiot

Phase - OC1 - 51 - Farward

Tripped by Relayld Phaze - OC1 - 51 - Forward
Phase - OC1 - 51 - Forward

Tripped by Relay? Phase - OC1 - 51 - Forward
Phage - OC1 - 51 - Farward

Tiipped by Relayl8 Phase - OC1 - 51 - Fonward
Phage - OC1 - 51 - Farward

Tripped by Relayg Phaze - OCT - 51 - Fonward

Hinh 10. M6 phéng si ¢6 trén thanh cdi PMT BMT

Nhdn xét: bai toan c¢6 hai mach vong kin véi 5 nguén
cung cap da dap ung dugc didu kién rang budc dé ra va
thoa man yéu cau vé do chon loc twong dbi cua RLBV qua
dong véi bao vé chinh c6 thoi gian tac dong khoang
(0,2928~1,4219)s, bao vé du phong khoang (0,5921+ 2,7276)s.

5. Két luan

F67/67N st dung hudng lam viéc thuan hoac nguoc
cho mach vong kin don gian da minh ching sy phéi hop
hiéu qua bao v¢ theo chiéu kim ddng hd hodc nguoc chidu
kim dong ho. Két qua 1a n6 da cai thién dugc nhuge diém
cua bao vé qua dong v hudng. Tuy nhién, viéc phdi hop
role trong hé thdng phirc tap c6 nhiéu ~vong kin thi n6 can
qué trinh tinh toan 1ap di l3p lai nhiéu lan dé tim kiém dung
chiéu lam viéc cua tAt ca cac vong va bd tap hop role trong
hé théng. Do @6, bai bao di trinh bay cach xay dung ma
tran cua hé théng role bao v€ chinh va du phong, sir dung
phuong phap don hinh trong Matlab dung cho bai toan phdi
hop role bao vé qua dong c6 hudng trong ludi dién. Ngoai
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ra, bai bao sir dung phan mém Etap dé mo phong dong dién
su cd, phu tai cua so dd hai mach vong voi 12 thanh cai ciua
lu6i dién 110kV Tinh ik Lik, nham kiém tra dit liéu dau
vao dé giai quyét van d& tinh chon thoi gian TMS cua
26 role. Két qua bai bao lam co s¢ dé cac nha ky thuat tham
khdo, nghién ctru va phan tich ludi dién do minh quan ly
nham han ché role tic dong sai trong qua trinh van hanh.
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