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Nghién citu mé phéng tu déng héa mach vong cho Iuéi phan phéi
dang phén tan s dung phan mém MATLAB/ SIMULINK
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TOM TAT

Ngay nay, cong nghé dang phat trién nhu v bao, tu dong hoa di vao tiing ngdc ngach clia cudc
séng. Doi véi nganh dién, dé dap ing yéu cau ngay cang cao vé do tin cay, cac cdng nghé va giai
phap tu ddng hoa dan dugc dp dung va trd nén phé bién. Trudc day, khi su cé xay ra trén udi phan
phoi, cong viéc dinh vi su cd, o 1ap va chuyén tai dé phuc héi ludi dién duoc thuc hién thi cong
dan dén méat dién thai gian dai cho phan I6n khach hang khéng nam trong viing su cé. D khéc
phuc diéu do, hé théng tu déng hoa ludi phan phdi ra doi. Hién tai, véi su phat trién clia cong nghé
thong tin, tu dong héa ludi phan phéi dang phan tan duoc tién hanh bang truyén thong gitia cac
thiét bi bdo vé trong ludi dién. Giao tiép gitta cac thiét bi co thé dugc thuc hién bang cach sirdung
céc luat diéu khién theo thai gian, theo dang tin nhdn GOOSE, wifi hay theo giao thic IEC 61850.
Ngoai ra, cac thiét bi bdo vé con co thé két néi vai trung tam diéu khién tao thanh gidi phap tu déng
hoa tap trung trong lusi phan phoi. Bai bao xét gidi phap tu déng héa ludi phan phéi theo cac luat
logic cho ludi dién don gidn. Cac mé hinh luét diéu khién va két qua mé phéng dugc thuc hién
trén phan mém MATLAB/SIMULINK. Bai bao xay dung mét giao dién ngudi dung cho gidi phép tu
déng hda mach vong véi nhiéu trudng hop su co khac nhau, dac biét cd xét dén viéc phodi hop bao
vé khi co su c6 x€p chong. Két qua bai bao cho théy cac luat diéu khién tu déng héa mach vong
c6 thé 6 lap su c& mét cach tu dong va téi lap cung cap dién cho céc khach hang tiéu thu véi thai
gian ngan, cing nhu c6 thé dugc phét trién st dung lam mé phong thi nghiém vé gidi phap nay
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Tu khoa: Tu dong hda mach vong, lusi phan phéi, dang phan tan, recloser, ¢ lap su cé

DAT VAN DE

Luéi dién phan phdi cta Viét Nam hién nay dang
dugc xay dung theo dang mach vong nhung van hanh
hé!. Hai yéu cdu quan trong d6i véi hé théng bao vé
cho luéi phan phoi dé la:

o Tic dong chon loc khi c6 su c6 xdy ra?: Khi c6
su ¢8 xdy ra, cac thiét bi bdo vé (mdy cit, re-
closer...) gin vi tri sy c§ nhét phai tic dong dé
pham vi mat dién 13 nho nhat. Yéu cau nay dugc
dit ra d6i véi viéc phoi hgp cac thiét bi bao vé
véi chiic nang bao vé qua dong (50/51) cho cac
xudt tuyén. Cic dang phéi hop thuong gip la
phdi hgp theo dic tuyén thai gian doc 1ap (Def-
inite time) va phéi hgp theo dic tuyén thai gian
phu thudc (Inverse Definite Minimum Time).

o C6 ldp dugc sy c6 nhanh nhdt, ddm bdo thoi
gian cdt dién ngdn nhdt doi véi vimg khong bi
dnh hudng béi sy c6? :
can nhanh chéng c6 lap phén ti sy 6 ra khoi

Khi c6 su c6 xdy ra,

ludi, tranh giy nén cac thiét hai I6n, dic biét
la ra ludi. Pong thai sau khi c6 14p phéan ti
su ¢8, can nhanh chéng tim ra va khac phuc su

c6 do, dam bao chit lugng dién cung cép cho
khéch hang cing nhu khoi phuc cdp dién cho
cac khach hang ndm ngoai viing sy ¢6 trong thoi
gian ngdn nhat.

Dai vé6i ludi phan phéi, cdu truc ludi dién thudng cd
dang mach vong nhung dugc van hanh hd, thong qua
céc thiét bi lién lac nhu trén Hinh 1. Khi su ¢6 xay ra
trén mot trong 3 xuét tuyén chinh, may cit (MC) dau
xudt tuyén hodc thiét bi bdo vé nhu recloser gan vi tri
su ¢0 sé tac dong, ngudi van hanh sé tim vi trf sy 6,
tién hanh co lap su cd bang cach ma céc thiét bi phian
doan (dao cichly, dao cét c6 phu tai, recloser,...), cudi
cing, déng cac thiét bi lién lac n6i gitia cac xudt tuyén
détailap cung cép dién. Muc dich chinh ctia qué trinh
nay la phuc hoi nhanh chéng mot phan luéi bi mat
dién khong ndm trong viing sy cd.

Nhu véy, d6i v6i cach van hanh nay, vdn d€ chinh da
khong dugc gidi quyét, thoi gian phuc héi mét phan
lu6i qué 16n. DE khic phuc, gidi phép tu dong hda
mach vong luéi phan phdi dugc dua ra. Giai phap
nay c6 cac dang nhu:

- Dang tap trung (Centralized): Duya vao cdc tin hiéu
tu thiét bi ddu cudi (Remote Terminal Unit) gtii vé

Trich dan bai bao nay: Tuyén N T B, Minh LT T, Pat H T. Nghién cifu mé phéng tu déng héa mach vong
cho luéi phan phéi dang phan tan sit dung phan mém MATLAB/ SIMULINK. Sci. Tech. Dev. J. - Eng.

Tech.; 4(2):955-967.
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Hinh 1: C4u tric luéi dién phan phéi

tram diéu khién trung tdm, phén tich va dua ra nhiing
phuong 4n t5i uu dé tai 1ap cung cip dién>.

- Dang phan tén (Decentralized): Céc thiét bi bao vé
dugc 1ap trinh san d€ ty hoat dong hodc giao tiép véi
nhau, phdi hgp hoat dong d6i véi cic kich ban sy ¢6
khac nhau. Dang phan tan ciing chia thanh hai loai*:

o Logi 8 dién (Classic Loop Automation): dang
phén tan dua vao sy phoi hop theo luat gitia cac
thiét bi theo thai gian.

o Logi théng minh (Intelligent Loop Automa-
tion)>: dang phan tan st dung giao tiép truyén
thong gitia cdc thiét bi véi nhau, 6 xét dén cac
diéu kién rang budc vé van hanh sau tai ciu tric
ludi. Cac dang truyén thong thong minh c6 thé
diing tin nhin GOOSE®, wifi hay st dung giao
thiic IEC 61850°.

Bai bdo dé cap dén tu dong hoa mach vong ludi phan
phdi dang phén tan ¢ dién st dung chuong trinh
Matlab/Simulink mé phong cho mét luéi dién nghién
ctiu voi cac kich ban sy ¢ khac nhau. Nguyén tic phoi
hgp bao vé trén céc xudt tuyén 1a co s& cho viéc xay
dung cac thuét toan tu dong héa luédi dién phan phéi.
Bai bao sé phan tich, d€ xuit cic luat giao tiép gitia
cac Role trong ludi nghién ctiu & nhiéu kich ban su c6
khéc nhau. Két qua bai bdo dugc viét trén nén Matlab
va chay mo phong béng Simulink d€ kiém chtng ly
thuyét tu dong hda mach vong.

Bai bdo dugc chia thanh ndm phan. Phin mot dit vdn
dé. Phan hai trinh bay nguyén ly phdi hgp bao vé qua
dong cho xuét tuyén trung thé. Phin ba sé trinh bay
sa d6 va cac “luat bao v&”. Phan bon 1a phuong phap
nghién ctiu bang cach xay dung mo hinh trén giao
dién MATLAB/GUI, moé phong chiic nang bao vé va
0 14p su c6 cua ty dong hda mach vong cho ludi phan
phoi véi cac kich ban khac nhau. Phan ndm sé danh
cho két luén, thao luin va néu ra kién nghi phtt hgp.
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NGUYEN LY PHOI HOP BAO VE

CHUC NANG QUA DONG CHO XUAT
TUYEN PHAN PHOI

Nguyén tic bdo vé ctia chiic ning qué dong la so sinh
dong dién do dugc v6i dong dugce cai dat san (Pick-
up curent), néu dong dién qua bao vé 16n hon dong
cai dit, bdo vé sé tac dong theo dac tuyén dugc cai dit
sin. Dong khai dong clia chiic ning 51 nhu (1)2:

kar -k
R ~Ilv_max (1)
v

Lio > Ity =

Chtic nang 51 c6 ving bao vé rong vugt ra khoi déi
tugng dugc bao vé chinh nén can phai phdi hop gitia
céc chiic ndng 51 trén mot xuét tuyén véi nhau, tranh
tinh trang tdc ddng vugt cip, dong thoi gay mét dién
dién rong. Hinh 2 th€ hién cdc thiét bi bdo vé trén mot
xudt tuyén cin phdi hgp thoi gian.

/'KN\\ — r 1 —
_/ — .
) MC Recloser 1  Recloser 2

Hinh 2: Céc thiét bj bao vé trén xuat tuyén

Nguyén tic phéi hgp gitia cac thiét bi bdo vé dua trén
tinh chat chon loc. C6 hai dang phéi hop thoi gian:

o Phéihop theo dic tuyén thoi gian doc lap (Def-
inite Time):

Thoi gian tac dong cta chiic ning bao vé 13 hing s6
khong phu thudc vao do 16n ctia dong dién do dugc.
Thoi gian phéi hop (At) 1a 0.25+-0.3 giay” theo quy
dinh ctia Viét Nam, con s6 nay c6 thé thip hon theo
céc tiéu chuin chau Au. Uu diém cta loai phéi hgp
trén 1a tinh todn chinh dinh don gian, nhung cang gan
ngudn thadi gian tac dong cang16n trong khi dong dién
s 6 cang cao nén sé rit nguy hiém cho cac thiét bi.

 Phéi hop theo dic tuyén thdi gian phu thudc
(Inverse Definite Minimum Time):

Thoi gian tac dong ctia bao vé phu thudc vao do 16n
dong dién do dugc, dong dién cang 16n, thai gian tac
dong cang nho. Dic tuyén nay co thé theo chuin
ANSI hodc IEC véi cac phuong trinh thoi gian phu
thu¢c dong dién khac nhau. Baibdo st dung phoi hgp
theo déc tuyén rat doc (IEC Very Inverse) c6 thoi gian
tac dong la ham theo cong thiic (2) 8,

13.5
k

g = ———~——
. Ik \ @)
Iy —tc

Trong d6:
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o I;4: Dong dién khoi dong cai dit

« k: Hé s6 nhan thoi gian
Thoi gian phoi hgp cac thiét bi bao vé trén mot xuat
tuyén ciing tii 0.3+-0.5 gidy® theo tiéu chudn Viét
Nam.
NGUYEN TAC PHOI HOP TU PONG
HOA MACH VONG GIUA CAC THIET
Bl DANG PHAN TAN
Ty dong héa mach vong c6 nhiém vu tu dong co lap
su ¢d va phuc héi cung cdp dién cho céc tai tiéu thy
dam bao pham vi mét dién va thoi gian mat dién 12

nho nhit.

Nhom A

FR_II MR_II

MC_Il i

Tram

Nhom B

Hinh 3: So d6 cac thiét bi trong tu dong hoa mach
vong dang phan tan

Céc bao vé 51 trong so d6 tu dong héa mach vong
dang phén tan trén Hinh 3 dugc dit tén tuong ting vi
tri nhu sau:

o Feeder (FR): bdo vé ndm gin ngu6n nhit (sau
MC d4u tuyén).
o Tie (TR): bdo vé lién lac gitia cac xudt tuyén.

o Mid-point (MR): bdo vé ndm giiia Feeder va Tie.

Cac thiét bi bao vé sé dugc lap trinh theo cic “luit bao
A 4

v€& nhu sau*:

o Thiét bi Feeder trip khi phat hién mat nguén.

o Thiét bi Mid-point chuyén sang nhém bao vé B
(phdi hgp theo hudng ngugc lai) va ché do trip
khong déng lai (single-shot, d6i véi thiét bi tu
dong lai AutoRecloser).

« Thiét bi Tie dong lai khi phat hién chi mat nguén
mot phia.

Mit ngudn trong bai bao dugc dinh nghia 1a khi dién
dp do dugc tai thiét bi nho hon 20% dién ép dinh mic
xudt tuyén.

Sau d6, céc chtic ning tu dong héa mach vong tai cac
thiét bi dugc tit di.

Cu thé d6i véi cac trudng hop sy 0 tai cac diém 1, 2,
3 trén Hinh 3, cic thiét bi sé hoat ddng nhu sau:
-Sucdtai I:

o MC d4u nguén tac dong bao vé qua dong.
o FR trip khi phat hién mat ngudn, c6 lap su c6.
« MR chuyén sang nhém béo vé B.
« TR doéng lai do phat hién mét nguén mot phia,
cép dién ti phia con lai cho viing khong bi su 6.
- Sy ¢ tai 2:
« FRtac dong bao vé qua dong.
« MR chuyén sang nhém bao vé B.
o TR dong lai khi phat hién mat nguén mot phia.
o MR tac dong theo nhom bao vé B, c6 lap su c6.
- Su ¢0 tai 3:
o MR tac dong bao vé qua dong.
o TR ddng lai do phat hién mat nguén mot phia.
« TR tac dong bao vé qua dong theo nhém bao vé
B, c6 lap su co.

PHUGONG PHAP NGHIEN CUU VA
KET QUA MO PHONG

Nhoém tac gia sti dung phuong phap xay dung md
hinh, tinh todn cai dit cdc tri s6 bao vé va tién hanh
moé phong mdt s6 dang kich ban dién hinh bing
phén mém MATLAB/SIMULINK dé€ nghién ctiu hoat
dong.

Xay dung mo hinh va thuc hién mé phoéng
bang phan mém MATLAB/SIMULINK

TY DONG HOA MACH VONG DANG PHAN TAN

r Mid polut 1
2 3

6 s 4
MC_IT Feeder I~ Mid polut II

Hinh 4: Giao dién khéi dong clia chuong trinh MAT-
LAB/GUI

St dung phdn mém MATLAB/GUI, bai bdo tién hanh
xay dung md hinh ty dong hoéa luéi phan phéi dudi
dang mot giao dién ngudi dung nhu Hinh 4. Chuong
trinh mo6 phong TPH ludi phan phéi duge két néi véi
phan mé hinh trong SIMULINK nhu trén Hinh 5 véi
cac khéi chiic nang 1ap trinh diéu khién nhu sau:
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Hinh 5: M6 hinh luéi dién hai xuat tuyén don gian trén Matlab/Simulink

Khoi chiic ndng 51: Chiic nang bao vé qua dong
cuc dai. Thyc hién theo nguyén tic so sanh dong
su ¢6 do dugc véi dong khéi dong dugc cai dat
theo nhu ly thuyét trinh bay & muc 2.

Khai bat chiic nang tu dong héa mach vong (LA):
Dua theo tin hiéu dién 4p do dugc tai bao vé.
Khi ¢6 sy 0 xay ra trén bit ky pha nao, thiét
bi phat hién mat ngudn, chtic ning tu dong hoa
mach vong sé dugc bat dé€ tac dong bao vé theo
céc luat diéu khién nhu trong muc 3. Thuét todn
ctia khéi chiic nang bat tu dong hoa mach vong
dugc thé hién trén Hinh 6.

Khoi tdt chiic ndng ty dong héa mach vong: Khi
su cO thi nhat xdy ra, cac thiét bi tac dong theo
chtic ning ty dong hoa mach vong, nhung khi cé

st ¢6 x€p chdng, chiic ning ty dong hda phai tit
di @€ tranh sy tac dong du thiia ctia cac thiét bi.
Khoi nay ciing hoat ddng dua theo tin hiéu dién
ap. Thuat toan diéu khién sé dugc cai ngugc
nhau cho hai xudt tuyén, nghia 1a khi su c6 trén
xudt tuyén I thi phai tat chic ning tu dong hda
mach vong trén xudt tuyén II va ngugc lai dé
tranh su tdc dong thiia da dé cap. Vi vay trén
Hinh 7 la thut toan cai dit cho xudt tuyén I, v6i
xudt tuyén II thi thay I thanh II va II thanh L

Khoi diéu khién Feeder Recloser: Khi tin hiéu LA
dugc bat, phai xét dén trang thai ctia bdo vé FR
da tac dong hay chua, khi FR da tac dong réi thi
FR sé khong tic dong theo LA niia, néu FR van
chua tdc dong thi FR sé tac dong theo chiic ning
tu dong héa mach vong. FR chi tic dong bao vé
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theo mét huéng nén chi cai ddt nhém A cho bao
vé. So d6 logic dugc thé hién trén Hinh 8.

o Khéi diéu khién Mid-point Recloser: Khi chuc
néing LA bat, cAn kiém tra xem bdo vé MR di tac
dong hay chua, néu MR da tac dong thi MR sé
khoéng tdc dong theo LA nita va chuyén tin hiéu
cho TR déng, néu MR chua tic dong thi MR sé
nhan dugc tin hiéu yéu cau chuyén nhém bao
vé, dong thoi gi tin hiéu cho TR déng lai. MR
tac dong theo cd hai hudng nén dugc cai dat theo
hai nhém béo vé A va nhém béo vé B. Logic khéi
ctia thuat toan dugc thé hién trén Hinh 9.

o Khoi diéu khién Tie Recloser: TR sé nhan tin hiéu
dé€ dong lai tit phia tii MR, TR hoat dong dya
trén nguyén tic: khi mét nguén 1 phia (I hodc
II) thi sé déng lai, nhung néu ci 2 phia khong
mat dién hodc ciing mat dién thi TR sé khong
tac dong. TR tac dong theo ca hai hudng trén
mot xudt tuyén nén dugc cai dit hai nhom A va
nhém B. Thuét toan dugc thé hién trén Hinh 10.

=<2
(Dién 4p gidm xudng
durdi 209 binh thwémg)

Khang bat TDH
mach vong (LA=1)

Bat TDH mach
vong (LA=0)

Hinh 6: Khéi bat chiic nang tu dong hoa mach vong

Tinh toan phéi hop cho cac recloser

So d6 ludi dién trén Hinh 5 bao gém 2 nguén I va II,
cung cdp dién cho 6 phu tai trén mach vong nhung
van hanh hinh tia, nghia 1a TR sé mé&. Céc thong s6
khai bao vao chuong trinh Simulink nhu Bang 1.

Két qua mo phong dong dién qua céc thiét bi bao vé &
trudng hgp binh thudng, su ¢ ngdn mach 3 pha dugc
thé hién trén Bang 2 va Bang 3. Véi gid trj cac dong

Tin hiu dién ap xuit

tuyén I suy gidim (Valow)

Hoat dong theo
TPH mach vong
binh thwéng

Tit TPH mach
vbng ciia xuit
tuyén II

S 133 xép
chéng

Valew >0
Sy cb trén xuit
tuyén [

TitTPH mach
vong ciia xuit

tuyén I

Viow >0
Sur co trén xuit
tuyen I

Tit TPH mach
vong ciia xudt
lu_\'én I

-

Tin hi¢u TDH
mach vong

Hinh 7: Khéi tat chiic nang tu ddong héa mach vong

FR tic dgng theo
TPH mach vong

FR tic dong theo
nhém bio vé

Hinh 8: Khéi diéu khién Feeder Recloser
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Khoi bt/ tit LA cia
MR

MR tiic djng
bio v§ theo
nhém A

MR tic ddng theo
nhém B

Giri tin hi¢u dong

Hinh 9: Khéi diéu khién Mid-point Recloser

Vatew >0
gt o
S ¢6 trén xuiit

Viiow> 0
S b trén xuit

tuyén 1 tuyen 1

Tic dgng bio vE theo
nhém B cia TR

nhém A cia TR

Tée djng biio v§ theo ‘

Hinh 10: Khéi diéu khién Tie Reclosser

dién tinh toan dugc, st dung dac tuyén da chon nhu
trén phén 2. Cac thong s6 tinh todn va cai ddt cho cc
bdo vé trong Bang 4.

Trong do:

o k_A: Hé s6 nhan thoi gian cai dit theo nhom
bao vé A

o Ikd_A: Dong dién khai dong cai dit theo nhom
baové A

o k_B: Hé s6 nhan thai gian cai dit theo nhém bao
vé B

o Ikd_B: Dong dién khdi dong cai dit theo nhom
bao vé B

Do tinh chét d6i xting ciia m6 hinh nén & xudt tuyén
con lai, thong s6 dugc cai dit tuong tu cho cac thiét

960

Bang 1: Théng s6 khai bao cho MATLAB/Simulink

Thong s6 Gid tri

Nguon (d4u sao ndi dat truc tiép)

bién ap day (V) 22 (kV)

Cong sudt ngan mach 3 pha 0.5 (MVA)

Ti s6 X/R 7

Duong day (3 pha 4 day)

Dién trd thu ty thuin (ry) 0.01273 (©/km)
bién trg thi ty khong (rp) 0.3864 (Q2/km)
DPién cdm thu ty thuin (1;) 0.9337 (mH/km)

bién cam thu tu khong (lo) 4.1264 (mH/km)

bién dung thi ty thuan (Cy) 12.74 (nF/km)
bién dung thi ty khong (Cop) 7.751 (nF/km)
Tai (d4u sao ndi dit truc ti€p)
Cong sudt tiéu thu (P) 10 (kW)

Cong sudt phan khang (Q) 0 (kVar)

Bang 2: Dong dién lam viéc qua cac thiét bi

Thiét Dong lam viéc nhém  Dong lam  viéc
bi A (A) nhém B (A)

MC_I 22.7

FR_I 15.2

MR_I 7.7 8.6

TR 17 17

MC_II 227

FR_IT 15.2

MR_IT 7.7 8.6

Bang 3: Dong dién su ¢8 qua cac thiét bi

Thiét bi Dong sy ¢6 nhom  Dong su  ¢6
A (A) nhém B (A)

MC_I 1836

FR_I 460

MR_I 264 120

TR 185 185

MC_II 1836

FR_II 460

MR_II 264 120
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Bang 4: Théng sé tinh toan cai dat cho thiét bi

Relay cho Feeder Mid- Tie Re-
MC dau Re- point closer
tuyén closer  Recloser
k_A 0.539 0.421 0.352 0.04
()
Ikd_A 0.354 0.238 0.12 0.242
(A)
k_B 0.03 0.04
()
Ikd_B 0.133 0.242
(A)

bi tuong ting c6 cung chiic ning.

Kich ban gia lap su c6

Trong bai bao nay nhom téc gia néu ra mot s kich
ban nhu Béang 5:

Theo Bang 5, cac kich ban tii 1 dén 6 chi xét dén 1 vi
tri sy c6 duy nhdt trén xuét tuyén. Trong khi cac kich
ban con lai thé hién sy c6 xép chéng véi quy dinh ky
hiéu nhu sau:

o 11avitrisu cd thi nhat.

o 21avitrisu cd tiép theo.

Do mo hinh xay dung gom hai xudt tuyén doi xting
nhau nén cac kich ban 4, 5, 6 sé tuong tu véi cac kich
ban 3, 2, 1 va cac kich ban 19...30 sé tuong tu voi cac
kichban 7....18.

Ngoai ra, cac trudng hop xay ra su c6 xép chdng (cac
kich ban c¢é danh ddu ca 1 va 2) sé gém cédc trudng
hop:

o Cac sy ¢ xdy ra cling lac.

o Su c0 sau xdy ra khi sy c6 trudc chua dugc co6
14p hoan toan.

o Su c6 sau xay ra khi su 6 trude da dugc ¢d lap
hoan toan.

Bai bdo sé dua két qua mo phong cho 01 sy c6 don
(kich ban 3) va 02 sy ¢6 xép chong. Trong d6, su cb
xép chong xét trén cuing 01 xudt tuyén (kich ban 12)
va sy c0 x€p chong trén 02 xudt tuyén khac nhau (kich
ban 15).

Két qua mé phéng

Trén thuc t& xdc sudt xay ra sy c6 ngan mach mot
pha cham d&t N(!) 1a nhiéu nhét (chiém 70%®), do d6
nhém tac gia thuc hién mo phong su ¢6 mot pha cham
dat dé thé hién sat hon vdi thuc tién. Trude khi xay ra
su ¢d, trang thai van hanh binh thuong cta ludi la:

- Céc thiét bi trén mdi xuat tuyén gobm MC, Feeder va
Mid-point & trang thai thudng dong.

- Thiét bi lién lac gifia hai xudt tuyén 1a Tie & trang théi
thuong mé.

Sau day sé xét trinh tu hoat dong ctia cac thiét bi bao
vé khi su c6 xay ra thong qua md phong mot s6 kich
ban nhu sau:

o Kich ban mot sy c6 (Kich bdn 3): Ngdn mach &
vi tri 3, gitia Mid-point Rec_I va Tie Rec

s >
MCI | FRI MR1 /S

{ l: [_]z {:],/,
JTTR

,,L:];,{:ij

MC_IT | FR_II MR_II
Tram

Hinh 11: Gia lap su ¢4 tai vi tri 3

= K&t qua m6 phong nhu Hinh 12:

g
MCI i}
09
o

FRI 1]
09

1
MR_I ogt |

g

R o3k : f

1
Me_n i
09

FR_II

11
1
09

[
[
MR_II
o

Hinh 12: Su phdi hgp bao vé giira cac thiét bi khi su
c6taivitri3

Khi su ¢6 xay ra ¢ vi tri 3 trén Hinh 11, theo gian
d6 Hinh 12 thi MR_I trudc va gin sy ¢ nhit sé tac
dong trudc tién; tiép d6, TR sé dong lai do nhéin thiy
mat nguodn phia xudt tuyén I, cdp ngudn lai cho toan
bo tai phia sau diém sy c&; sau d6 TR tac dong cit
theo nhom B do né gén su ¢6 nhat; su ¢6 dugc co lap
bsi MR_I va TR. Sau d6 chiic nang tu dong héa mach
vong tat di.

Phan tich d6 thi dong dién Hinh 13, khi xdy ra su c8
tai vi tri 3, cac thiét bi trudc diém sy c6 trén xuét tuyén
I déu chiu mét dong ngan mach nhu nhau, chi dén khi
thiét bi gdn nhAt téc dong cit diém sy cd thi dong qua
céc thiét bi d6 mdi trd lai binh thuong. Sau khi MR_I
cat dién (~0.9s), TR nhén thdy mét dién mot phia nén
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Bang 5: Mét s6 kich ban gia 1ap su ¢

Kich ban Vitri 1 Vi tri 2 Vitri3 Vi tri 4 Vitri 5 Vitri 6

(Gita MC_I  (Gita FR_I (Gitta MR_I (Gittia MR_IT  (Gitta FR_II (Gitta MC_II va
va FR_I) va MR_I) va TR) va TR) va MR_II) FR_II)

1 1

10 1 2

11 1 2
12 1 2

13 1 2

14 1 2

15 1 2
16 1 2

17 1 2

18 1 2
19 2 1
20 2 1
21 2) 1
22 2 1
23 2 1
24 2 1

25 2 1

26 2 1

27 2 1

28 2 1

29 2 1

30 2 1
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Hinh 13: Dong dién chay qua cac thiét bj khi su ¢
taivitri3

déng lai sau d6 d€ cdp ngudn cho céc tai khong bi sy
¢0, nhung do diém sy 6 chua dugc c6 1ap hai ddu nén
cac thiét bi trude diém sy ¢ trén xudt tuyén II cling
phai chiu mot dong ngén mach dén khi sy ¢6 dugc co
lap hoan toan méi trd vé trang thai dong binh thuong.
V6i thoi diém bét dau gap su ¢6 1a 0.2s thi thoi diém
tac dong cuia cac thiét bi dugc ghi lai & Bang 6, trudc
khi cdc thiét bi tdc dong c6 lap diém sy c6 thi cac thiét
bi phai chiu dung dong ngin mach trong khoang thoi
gian thé hién trong bang, véi thoi gian d6 thi cac thiét
bi ¢4 thé chiu dugc ma khong bi hu hong.

o Kich bdn 12: Ngin mach & hai vi tri 2 va 3, sy ¢
ddu tién giita Feeder Rec_I va Mid-pont Rec_l,
khi sy cd chua dvige c6 ldp thi tiép tuc ngdn mach
gitia Mid-point Rec_I va Tie Rec (Hinh 14)

FR_IT MR_IT

Tram

Hinh 14: Gia lap su c6 taivitri2 va 3

= Két qua m6 phong nhu Hinh 15:

Khi su ¢6 thd nhdt xay ra tai 2 trén Hinh 14, theo gian
do6 Hinh 15 céac thiét bi tac ddong phu hgp véily thuyét.
Thiét bi gan sy c6 nhat la FR_I sé tac dong trudc tién,
dén TR dong lai khi nhan thdy mat nguén mot phia.
Khi MR_I chua kip tdc dong theo nhom B d€ c6 lap
thi su ¢ tiép theo xay ra tai 3, lic nay TR sé tdc dong
theo nhém béo vé ctia né theo nhém B, hai su c6 dugc
cd 1ap boi FR_Iva TR.

mc 1/
os

FR_I)o:
]

MR_1|'!
os

11
MC_II | +
os

»
FRI| 1
oo

1
£
}
TR pif ]
[
(
[
|
E
5

MR_II|'

Hinh 15: K&t qua mo6 phdng khi su cd tai 2 va 3

V6i do thi dong dién nhu Hinh 16, khi xdy ra sy c6
thi nhat tai 2, cac thiét bi trudc diém sy c6 trén xuit
tuyén I sé chiu mot dong ngan mach, cu thé & déay 1a
MC_I va FR_I, sau khi FR_I cit dién thi dong trén
xudt tuyén giam vé€ 0, cho dén khi TR dong lai, cac tai
dugc cdp ngudn tii ngudn 2, nhung su c6 chua dugc
giai trii thi sy ¢6 thi hai xdy ra tai 3, khi d6 cac thiét
bi trudc di€m su ¢6 theo nhém B chiu mét dong ngan
mach cho dén khi TR cit ¢6 lap su ¢ thi dong dién
moi trd vé trang thai binh thudng.

ROk ——1
N = — 1

w1 (A)] 3

0
I (4| 3

Irr (A) | 3

E
P
E
£
= —
Invicr (A) _“rigr i
.
S
E
o

Lurn (A) | 24

Hinh 16: Dong dién chay qua cac thiét bi khi su c6
tai2va3

Thai diém téc dong ctia cac thiét bi bao vé dugc ghilai
trong Bang 7 khi xay ra su ¢4 xép chong tai 2 luc 0.2s
va tai 3 luc 1.5s, v6i thoi gian chiu dung dong ngan
mach dugc ghi lai trong bang thi cc thiét bi van c6
thé hoat dong binh thudng.

o Kich bdn 15: Ngan mach & hai vi tri 2 va 6, sy ¢
ddu tién gitia Feeder Rec_I va Mid-point Rec_l,
sau khi sy ¢6 duigc c6 1dp, tiép tuc ngan mach gitia
MC_II va Feeder Rec_II (Hinh 17)

= Két qua mo phdéng nhu Hinh 18:

V6i su ¢6 xép chong xdy ra trén hai xudt tuyén khac
nhau nhu Hinh 17, gidan d6 Hinh 18 thé hién trinh tu
tac dong ctia cac thiét bi dugc 14p trinh theo ly thuyét.
Su ¢6 thii nhét xay ra & vi tri 2 thi FR_I sé tdc dong
trudc; ti€p dén TR sé donglai do nhéan thidy mat nguén
phia xudt tuyén I, cdp nguén lai cho toan bo tii phia
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Bang 6: Thai diém tac dong bao vé clia cac recloser khi su ¢é tai 3

Su ¢d MC_I Feeder Mid- Tie Rec MC_II Feeder Mid-
Rec_I point Rec_II point
Rec_I Rec_II
Thoi diém tac dong (s) 0.2 0.882 1.082 Déng
1.752 Mé&
Thoi gian chiu dbng (s) 0.682 0.682 0.682 0.67 0.67 0.67 0.67
Bang 7: Thoi diém tac ddong bao vé cia cac recloser khi su cé tai 2 va 3
Su MC_I Feeder Mid- Tie Rec MC_ Feeder  Mid-
6 Rec_I point 11 Rec_II point
Rec_I Rec_II
Thoi diém tac dong (s) 0.2 1.015 1.215 Péng
1.5 2.102 Mé&
Thai gian chiu dong (s) 0.815 0.815 0.887 0.887 0.887 0.887 0.887
777777777777 e (4) | )
MC 1 FR_I MR_I T (4) | 3
) hea | J———=
(~ ) TR N ——
/i oo
: Inicn (A) mg[
MC_IT FR_II MR_II e () | 3F
W hen (A) | BE=
Tram
N Hinh 19: Dong dién chay qua cac thiét bi khi su c6
Hinh 17: Gid lap suco tai2 va 6 oy 9 gk =Y ’ ’
tai2va 6
"l T T T f A Ko Ky i A (oA 4z . ( ax
Mex L ; f ] nhan thdy mat dién mot phia nén dong lai sau do dé
PRI osf L ] cp nguon cho céc tai khong bi sy ¢8, nhung do diém
MRI 03[ [ ] su ¢6 chua dugc c6 14p hai dau nén cac thiét bj trude
R oif | ] diém sy 6 theo xudt tuyén II ciing phéi chiu mot dong
Mt o ! ngan mach dén khi su ¢6 dugc c6 1ap hoan toan boi
e [ | FR_I va MR_I, cac dong dién qua cac thiét bi con lai
" , mdi trg vé trang thai dong binh thudng.

Hinh 18: K&t qua mo phong khi sy ¢ tai 2 va 6

sau diém sy ¢b. Su ¢6 dugc co lap bsi FR_Iva MR_I
tac dong theo nhém B. Sau d6 chiic ning ty dong hda
mach vong dugc tat di. Su c6 thii 2 xay ra & gdn ngudn
trén xudt tuyén II, MC_II sé tac dong cit doan sy c6
ra khoi luéi.

Trén d6 thi dong dién Hinh 19, v6i su ¢8 thit nhat xay
ra, dong ngidn mach qua cac thiét bi truéc diém sy
0 trén xudt tuyén I. Sau khi FR_I tdc dong (~1s), TR

964

Sau d6, sy c6 thi hai xdy ra & gin nguén xudt tuyén II
va thiét bi MC_II da tac dong. Do chtic ning tu dong
héa mach vong da dugc tit sau khi c6 l4p su c6 thi
nhdt nén véi su ¢6 thi hai chi cAn MC_II téc dong thi
da c6 lap dugc ca hai sy ¢6, sau khi MC_II cit thi toan
bd tai phia sau khéng dugc cip dién tii bét cti nguon
nao nén dong dién tién vé 0.

Thoi diém xay ra sy ¢d thd nhat tai 2 13 0.2s va su ¢6
dugc c6 lap hoan toan tai 1.441s, sau d6 gdp su c6 tiép
theo tai 6 luc 1.7s, thoi diém tac dong ctia cic thiét bi
ciing nhu thoi gian chiu dyng dong ngdn mach trude
khi cac thiét bi tdc dong dugc ghi lai trong Bang 8, gid
tri thoi gian nay déu nho nén céc thiét bi van cé thé
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Bang 8: Thai diém tac dong bao vé clia cac recloser khisucotai2va 6

Su c6 MC_I  Feeder Mid- TieRec MC_II Feeder Mid-
Rec_I point Rec_II  point
Rec_I Rec_II
Thoi diém tac dong (s) 0.2 1015 1441 1215 19
1.7
Thoi gian chiu dong (s) 0815 0815 0.226 0.226 0226 0226 0226
0.2
hoat dong binh thudng. Kién nghi
KET LUAN, THAO LUAN VA KIEN Két qua blrio’c Afie}u cua balxbaomqu'a‘ gle.u: d1.¢n Mat;
NGHI lab/GUI c¢6 thé ap dung két ndi véi thiét bi thuc té

Két luan

Bai bdo da trinh bay vé cdc nguyén tic phdi hgp bao
vé role trong ludi phan phdi, ciing nhu céc “ludt bao
v¢” trong ty dong hoa mach vong. Dua trén co s
ly thuyét vé Tu dong hoa mach vong dang phén tan,
nhém téc gia da xay dung mo hinh mé phong Mat-
lab/Simulink v6i nhiéu kich béan gia lap. Uu diém 16n
nhit clia bai bdo da xét dén cac sy 6 x€p chong trong
phdi hop bao vé.

Két qua m6 phong da cho thdy sy phdi hgp trén la
dang véi trinh ty phéi hgp bao vé trén ly thuyét, tuan
tht cdc yéu cdu ctia hé thong bédo vé mang dién phan
phdi mach vong van hanh hé da dé cap.

Thao luan

V6i két qua bai bao vé mot chuong trinh tu dong héda
luéi phan phéi dang phéan tdn, nhan thdy thai gian c6
lap su c6 va tai lap cung cdp dién la rat ngin (~1s).
Chuong trinh cho phép chinh dinh kiém nghiém cho
nhiéu gia trj tai khic nhau trén xuét tuyén mach vong
don gian. Phuong phap tu dong hoéa ludi phéan tan
don gian va tiét kiém chi phi, rdt phu hgp cho khu
vic nho.

Tuy nhién, m6 hinh ciing c¢6 mot s6 han ché nhu:

« Khi ting s6 xudt tuyén 1én, d¢ phic tap ctia hé
thong ting theo cip s nhan, can phai 14p trinh
cho tat ca cac kich ban, lya chon nguén t6i uu
dé cung cdp cho xudt tuyén bi sy c6.

o Yéu ciu d¢ tin cdy ctia thiét bi cao, cling nhu viéc
chinh dinh phéi hgp cin chinh xdc vi néu thiét
bi tdc dong khong chinh xac, logic tu dong hoa
mach vong sé thuc hién sai.

« Phuong phép phéi hgp trén khong phu hgp véi
cdc dudng day ngin, khoéng cach giiia cic re-
closer nho, dan dén dé tac dong nham.

lam cac m6 hinh moé phong thi nghiém vé tu dong
héa mach vong trong lu6i phan phdi. Bén canh dé,
két quéa bai bdo con c6 thé tiép tuc phét trién trong
viéc két néi véi cac phadn mém mo phong thoi gian
thuc d€ nghién ctiu va kiém nghiém chinh x4c hon vé
kha néng bao vé ctia ty dong hoa ludi phan phdéi. Tu
d6, dé€ xuit nhiéu giai phap cai tién hgp ly va phtt hgp
véi thuc té hon.

DANH MUC TU VIET TAT

CT: Current Transformer — Thiét bi bién dong dién
FR: Feeder Recloser — Thiét bi Feeder

LA: Loop Automation — Ty dong héa mach vong
MC: Mdy cat

MR: Mid-point Recloser - Thiét bi Mid-point

TR: Tie Recloser - Thiét bi lién lac

XUNG POT LO1iCH

Nhom téc gid xin cam doan rang khong c6 bt ky xung
dot lgi ich nao trong cong bé bai bao.

PONG GOP CUA TAC GIA

Tac gid Nguyén Thi Bich Tuyén nghién ctiu ly thuyét,
x4y dung mo hinh, chay két qua mo phong, phan tich
két qua.

Tac gia Lé Thi Tinh Minh dua ra y tudng viét bai, dién
gidi phuong phép thuc hién va kiém tra bai viét.

Tac gia Huynh Tién Dat tim tai liéu, déng gop tong
quan, phan tich va kiém tra két qua.

LOI CAM ON

Nguyén Thi Bich Tuyén dugc tai trg bsi Tap doan
Vingroup - Cong ty CP va hé tr¢ bdi chuong
trinh hoc béng dao tao thac si, tién si trong nuédc
cia Quy D6i méi sdng tao Vingroup (VINIE),
Vién Nghién ciiu D liéu 16n (VinBigdata), ma s6
VINIF.2020.ThS.103.
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Research of decentralized loop automation simulation in
distribution network using MATLAB/SIMULINK

Nguyen Thi Bich Tuyen®, Le Thi Tinh Minh, Huynh Tien Dat

R e

SN

g-% Nowadays, technologies are rapidly developing, automation is omnipresent in our life. In the power

[E]-cpe system, automation technology solutions have been applied gradually and widely to meet the re-
Use your smartphone to scan this quirements of reliability. Before, when a fault occurs on the distribution network, the fault locating,
QR code and download this article isolating and grid restoring are still being done manually, so a large number of customers that are

not in the fault zone still suffer outage for a long time. Distribution Automation System was de-
veloped to solve this problem. Currently, with the development of information technology, the
Decentralized Loop Automation (DLA) in the distribution network is carried out by communication
between the protective devices in the grid. Communication between devices can be done using
time-control rules, using GOOSE messages, wifi or according to protocol IEC 61850. In addition, the
protective devices can be connected to the control center to create a Centralized Loop Automa-
tion (CLA) in the distribution network. The paper considers the DLA solution with the time-control
rules for a simple grid. Time-control rules models and simulation results were performed on MAT-
LAB/SIMULINK software. The paper proposed a user interface for DLA solution with many different
failure cases, especially considering the protection coordination in case of doubles failure. The re-
sults of the paper show that DLA can isolate faults automatically and restore the grid in a short time,
and these results can be developed as an experimental simulation in the future.

Key words: [ oop Automation, distribution network, decentralized, recloser, isolate fault
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