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Toém tét - Ngay nay, dé nang cao do tin cay cung cap dién trong
lwéi dién phan phéi, nguoi ta da (rng dung mo hinh tw dong hoa
mach vong st dung cac thiét bi phan doan nham tw dong co lap s
cb nhu: recloser, sectionalizer,... va s dung nhiéu loai role sé tich
hop nhiéu dic tuyén bao vé theo tiéu chuan IEC, ANSI/IEEE. Tuy
nhién, viéc phdi hop chon loc céc thiét bi bao vé véi cac dac tuyén
trong tw dong héa mach vong hién nay gap nhiéu van dé khé giai
quyét khi tinh toan phdi hop tac dong bao vé gilra céc thiét bi. Bai
bao tap trung vao trinh bay viéc cai tao lwdi dién phan phéi Ba Néng
theo md hinh ty déng héa mach vong va danh gié thdng qua cac tiéu
chuén db tin cay nhw SAIDI, SAIFI, MAIFI,... & xu4t tuyén 471 va
472 Quan 3 (E13) nh3m dam b&o tinh kinh te va hiéu qua trong khai
thac van hanh; dong thdi tng dung cac phan mém Opcoord dé hd
trg’ tinh toan, mé phong dac tuyen cac thiét bi bao vé trén lwdi phan
phéi va thanh 1ap phiéu bao vé role mét cach nhanh chéng.

Tir khoa - SAIDI; SAIFI; MAIFI; Lwai dién phan phdi; role sé; tiéu
chuén IEC; ANSI/IEEE; Recloser; Sectionalizer

1. Pit vin dé

Hién nay, dé nang cao chat luong cung cip dién thi
Tap doan DPién luc Viét Nam (EVN) da dua ra cac chi tiéu
vé d¢ tin cdy cung cép dién nhu SAIFI, SAIDI, MAIFI...
dé danh gi4. Vi vai tro 13 mét trong cac Cong ty Dién luc
(PC) phan phbi dién nang cho thanh phd 16n, PC Pa Ning
da va dang phai thyc hién viéc cai tao cho cac xudt tuyén
cii khong dap tmg dugc chi tiéu do tin cay dé ra [1].

Pung trudc bai toan ning cao do tin cdy, qua nhicu
phén tich va danh gia thi &p dung moé hinh tu dong hoa
mach vong 1a 161 giai cho thoi diém hién tai. Ung dung
ty dong hoa mach vong cho ludi phan phbi mang lai
nhiéu wu diém va khic phuc cic nhuoc diém khi cung
clp dién cho cac khach hang nhu: kha niang tu dong co
lap diém su ¢d, tu dong khoi phuc sy ¢b khi ngén mach
thoang qua va dong thoi tw dong cung cap dién du phong
cho cac phu tai.

Viéc trién khai ap dung md hinh ty dong hdéa mach
vong ddng nghia voi viée ldp dat cac thiét bi thong minh
trén cac xuit tuyén chinh nhu: MC c6 tich hop TBL,
recloser, sectionalizer, role sd,. .. Tuy nhién, khi 1ép datva
phdi hop cac thiét bi lai voi nhau dé tao thanh mang ludi
bao vé cho xuét tuyén thi viéc chon céac thong s6 chinh
dinh nhu tinh toan 1y thuyét déi khi khong dam bao do
nhay va bac thoi gian At giira hai duong dic tuyén [2].

Vi vdy, viéc ap dung cac phan mém hd tro mé phong
céc dic tuyén thoi gian phu thudc theo tiéu chuan IEC,
ANSI/IEEE s& dé dang va linh hoat hon khi cai dit role
trong viéc phdi hop. Trong bai bao, viéc tinh toan tu dong
héa mach vong s€ thuc hién cho xuét tuyén 471 va 472

Abstract - Nowadays, in order to increase the reliability of
electrical distribution grid, various types of digital relay including
protection characteristic integrated relays based on IEC and
ANSI/IEEE standards, loop automation system using recloser,
sectionalizer and automatic fault isolation have been widely used.
However, many experts agree that there is still no optimal method
in choosing and combining the appropriate guard devices to
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maximize the performance of the Danang electrical distribution
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Opcoord to calculate and model equipment protection
characteristics on electrical distribution system and to quickly
create relay installed data.
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Quén 3 Pa Ning sau cii tao bang phan mém PSS/ADEPT,
két hop v6i phan mém OPCOORD [3].

2. Ty dong héa mach vong cho xuit tuyén 471 & 472
Quin 3 (E13), thanh pho Pa Nang
2.1. Ciii tgo thiét bj cho xudt tuyén 471 & 472 E13

Day 1a hai tuyén dudng day trung ap trén khong c6 két
n6i mach vong (van hanh h¢) qua DCL153-4 Dong Tra tai
vi tri try T153. Khi ¢c6 su ¢0 trén mdi xut tuyén, cac MC
471 & 472 E13 dau ngudn phdi hop véi cac recloser 471
Lé Van Hién va 471 Non Nuoc sé lam nhiém vu bao vé
duong day.

Dic tinh phu tai cta hai xuat tuyén cha yéu 1a phy tai
sinh hoat.

‘ MC 471E13 471 Lé Van Hién
C41 3 1}
‘ DCL ‘
2 = 153-4
Lap méi D.Tra
Tie - Rec Lip m(yi}K
‘ MC 472E13 ‘ PCL,.
caz i Lap mdi
‘ DCL 471 Non Nuédc
Lip méi

Hinh 1. So do 2 xudt tuyén 471 & 472 E13 sau khi cdi tao

Nhuoc diém cua xuét tuyen 1a khi xay ra sy ¢ dau
nguon trén mot trong hai xudt tuyén, viéc dong DCL
chuyén tai 153-4 Dong Tra phai thuc hién bang tay lam
thoi gian mét dién lau.

Nhim néng cao d9 tin cdy cung cap dién, phuong an dé
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xuét 12 1ip thém mot Recloser c6 diéu khién SCADA tai vi
tri DCL153-4 Dong Tra tai try T153 (Hinh 1) v6i nhi€ém vy
lién lac gitra hai xuat tuyén 471E13 va 472E13. Recloser
lién lac gilra hai xuat tuyeén 471E13 va 472E13 nay s€ hoat
dong ¢ ché do thuong mo va chi tic dong dong Recloser
khi phat hién mat nguon tir 1 trong 2 phia ciia mach vong.
2.2. Phoi hop bdo vé cdc thiét bi cho xudt tuyén sau cdi
tao
2.2.1. Phuwong phdp tinh todn béo vé ciia cdc thiét bi

Vin d¢ dat ra ¢ ddy 1, khi dua thém mot thiét bi moi
vao ludi can dam bao yéu cau phoi hop tac dong vdi cac
thict bi tu dong khac sao cho dong, cat dung quy trinh va
chon loc d€ dam bao thoi gian mat dién la bé nhat. Vi vay,
khi tlen hanh cai tao cho XT471&472 E13 ta cin phan tich
dé tién hanh phdi hop cac thiét bj bao vé trén cac xuat tuyén
sao cho dam bao tinh chon loc khi tac ddng. Trén ludi dién
phan phoi hién nay thuong s dung role qua dong pha
(50/51) va qua dong cham dat (50/51N). Cac thong so tinh
toan dong khoi dong clia cac bao vé nay dua trén cac cong
thire sau [4]:

a. Bdo vé qua dong pha

- Bao vé qua dong cét nhanh

Dong dién khoi dong bao vé dugc tinh toan nhu sau:

Lips =K, <1

KDB Nng max

Dong dién khaoi dong cua Role:
Iypp = IKDB x K;?
I
Trong d6:
K, : Hé s an toan. LAy K = 1.1-1.2.

I : Dong ngin mach ngoai 16n nhat.

Nng max
n,: Ti s6 bién dong cip cho role.

K®: He 56 so do (tuy thude so d6 ndi BI va RL)

- Bao v€ qua dong c6 thoi gian

Dong dién khaoi dong bao vé dugc tinh toan nhu sau:

[ — KatXKmm I

KDB K Ivmax
v

Dong di¢n khoi dong cua role:
Lypr = Luoe x K.:?
n;
Trong d6:
K, : Hé s6 mé méay cua dong co (Kum = 1.1-1.5)

K, :He sb tro vé. Véi role k¥ thuat sd, 1y k., 0,96

7. : Dong lam viéc 16n nhit qua bao vé

Ivmax
b. Bao vé qua dong cham dét
Phuong phép tinh toan cho bao vé qua dong cham dét
tinh twong ty nhu bao vé qua dong pha [4].
2.2.2. Phuong phap phéi hop ddc tinh thoi gian bdo vé cdc
thiét bi
Thoi gian tac dong cia bao vé qua dong pha va cham

dit voi cac role sé duge xac dinh qua ti€u chuén IEC
60255-3 ¢6 ddc tinh thoi gian phy thudc duoc xac dinh theo
cong thire sau [5]:

t = TMS x

Trong do:

t: thoi gian tac dong cua bao v§;

I/I5: boi s6 dong ngan mach;

I: gia tri dong sy ¢b do duoc;

Is: gia tri dong cai dat cho bao v¢;

TMS: h¢ s6 nhén thoi gian dung dé hiéu chinh cac ho
dac tuyen bao vé;

o, K, L: hé sb phu thudc vao ting ho dac myén bao vé,
tra theo Bang 1.

Bdng 1. H¢ $6 xdc dinh cdc ho dic tuyén bao vé

Logi dudng | 1o chun | He s6 K | He sé o | Hesb L
cong

Short Time AREVA | 005 | 004 0
mverse
Standard Inverse 1IEC 0,14 0,02 0
Very Inverse IEC 13,5 1 0
Extremely [EC 30 5 0
Inverse
Long Time ALSTOM 120 1 0
Inverse
Short Time co2 0,02394 | 0,02 | 0,01694
Inverse
Moderately ANSIIEEE | 00515 | 0.02 | 0114
Inverse
Long Time Ccos 5,95 2 0,18
Inverse
Very Inverse ANSI/IEEE 19,61 2 0,491
Extremely ANSVIEEE | 282 2 0,1215
Inverse

Theo ly thuyét viéc phéi hop bao v€ dugc thyc hién tir
phia tai vé phia ngudn [4]. Tuy nhién, trén thyc té thi duoc
phdi hop theo hudng ngugc lai, bai vi cac thong sd ngudn,
thong s6 chinh dinh role dugc cung cip boi trung tam diéu
d6 [6]. Do @0, viéc phdi hop ¢ lu6i phan phdi s& dugc tinh
toan va phdi hop tir phia nguon vé phia tai.

Viéc tinh toan chinh dinh cén thu thap céc thong s6 sau:

- Gia tri cai dat cho MC phan doan hoac MC 16 téng
cua xuat tuyén can tinh.

- Thong sé duong ddy, phu tai cua timg ving bao vé.

Tir cac thong s6 dau vao ta thuc hién tinh toan phéi hop
theo trinh tu cac budc nhu sau:

Budc 1: Tinh toan cac gia tri dong g:??m cho viéc phéi
hop: Livmax, INmin, INngmax,- .. bang phan mém PSS/ADEPT.
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. Bude 2: Tinh toan dong dat, dong khoi dong cho role,
dong thoi kiém tra d6 nhay cho bao vé 50/51 va S0/51N.

~ Bude 3: Chon bac thoi gian Ati dao dong tir (0.2-0.3)s
dé tranh truong hop vuot cap khi cat MC.

Budc 4: Gia tri thoi gian dugce cai dat cua bao vé cho
cac role dau xuét tuyén 1a hi¢u thoi gian cai dét bao v¢ cua
MCyq v6i thoi gian At.

Budc 5: Tinh va kiém tra hé s6 nhan thoi gian TMS>0
va so sanh gia tri At >Ati dé d¢am bao phdi hop khong bi
nhdy vuot cap. Tlep theo, nhdp cac thong so6 phan mém
OPCOORD dé phbi hop cac duong dic tuyén.

Budc 6: Xuat két qua va md phong.
2.2.3. Xay dung thudt toan cho phwong phap

Quy trinh tinh toan phdi hop dugc thé hién qua luu dd
thuat toan nhu Hinh 2 sau:

Tinh toan Ikpg, Ikpr, Kn ctia F50/51 &F50/51]

v

Nhap théng s6 MCpa 412 do A3 cung cap

l<
v
Chon dang dudng cong thich hop

v

Chon bac phan cip thoi gian At;

Chon gia tri Ixps phit hop. Tinh bdi sb
thoi gian TMS, bac thoi gian At

' In két aqua ‘

Hinh 2. Luu d6 thudt todn tinh toan phdi hop bao vé

Luu y: Khi thyc hién ¢ budc 5, d6i v6i truong hop xay
ra mot hay nhiéu diém khong dam bao vé bac thoi gian At
(tai d6 dé xdy ra bao vé vuogt cép) thi ta tién hanh chon lai
duong dic tuyén. Khi chon cac duong dic tuyén ma van
khong thoa man ta tién hanh giam dong khoi dong bao vé
xudng, tinh lai gia tri TMS va kiém tra xem c6 dam bao
didu kién At giira cac duong dic tuyén.

2.2.4. Ung dung phan mém vdo tinh todn cho ludi thuc té
tai Pa Nang

Dua vao phuong phap va cac budc da trinh bay ¢ trén,
ta ing dung phan mém OPCOORD dé tinh toan phdi hop
cho xudt tuyén 471 va 472 E13 khi dwoc cai tao thinh mach
vong. Ta tinh toan phéi hop dién hinh cho 03 may cit -
Recloser khi xdy ra sw ¢6 F3 trén xuét tuyén 472E13 (Hinh
3), luc d6 xut tuyén 471E13 s& cung cip dién cho cac phu
tai sau recloser 471 Non Nudc thong qua Tie-Recloser
Pong Tra. Viéc tinh toan khi xay ra sy ¢ FI giita
MC471E13 va 471LVH trén xuét tuyén 471E13 dugc phan
tich tuong ty.

MC 471E13 471 LVH
C4l | Pp—«um
Fl
MC 472E13 . 471 NN
c42 —
Z
Hinh 3. So d6 bdo vé F50/51 471 & 472 E13 khi su ¢é F3

MC 471E13 471 LVH

C41

:

@i

MC 472E13

C42 } 3 -

Hinh 4. So d6 bio vé F50/5IN 471 & 472 E13 khi su ¢é F3

Sau khi tinh todn, ta c6 dugc gia tri dong khoi dong role
cua cac thi€t bi bao v¢, cy thé nhu Hinh 3 va Hinh 4. Tt
d6, dua vao (1), ta tinh dugc b01 s6 thoi gian TMS.

Time(s)
Role NS
MC471

Recloser
471 LVH

N |

TR Dong Tra I
|

Role MC 412 J

TIME CURRENT CURVES (TCC)

Hinh 5. Dac tuyén bao vé 50/51 cho XT471E13

B B BBRIEE-

Tt s6 liéu tinh toan dugc, ta tién hanh nhap céc thong )
can thiét ma phdn mém OPCOORD yéu ciu dé thuc hién
phdi hop. Trong qua trinh phéi hop, néu xay ra truong hop
cac duong dic tuyén khong dam bao vé bac thoi gian At; tir
cac thong s6 da nhéap, chuong trinh s& gitp ta tién hanh diéu
chinh nhu d4 trinh bay trong muc lwu y & phan 2.2.2. Két qua
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sau viéc diéu chinh dugc cho & Hinh 5 va Hinh 6 d3 dam bao
duoc bac thoi gian At; giita cac dic tuyén lién ké, giam duoc
tinh trang nhay vuot cip khi c6 ngén mach xay ra. Mat khac,
cac duong dic tuyén duoc vé trong lic dong sy c¢d max va
khi thir lai v6i dong sy ¢d min thi cac dudng dic tuyén van
cit chon loc, dam bao dugc do nhay thiét bi.

F [imet e

Role T
MC471
L
Recloser ‘
471 TVH
|

,7//
TR Dong Tra
| Role MC 412

TIME CURRENT CURVES (TCC)

Hinh 6. Dac tuyén bao vé 50/51N cho XT 471E13

B B BBBEEE-

Véi cac dudng dic tuyén da phdi hop cho bao vé 50/51,
50/51N & xudt tuyén 471&472E13, ta tién hanh xuit ra
bang gia tri chinh dinh role cho xuét tuyén dién hinh
471E13 tir phan mém OPCOORD nhu & Bang 2.

Bing 2. Phiéu chinh dinh role cho xudt tuyén 471E13

Role 471E13
Théng Ixa t-

Y (A) Ia TMS t>> Curve
F50 3700 61,67 0,5 Standard
F51 360 6 0,17 Inv

F50N 3200 53,33 0,5 Standard

F5IN 180 3 0,22 Inv
Recloser 471 Lé Vin Hién

Théng Ixa t-

Sé (A) Ia /TMS t>> Curve

F50 2900 9,67 0,3
1EC Inv
F51 260 0,87 0,12
F50N 2700 9 0,3
IEC Inv
F5IN 140 0,47 0,15
Tie-Recloser Pong Tra (theo chidu 471E13)
Théng Ika t-
Sé (A) Ia /TMS t>> Curve
F50 2400 8 0,1
IEC VI
F51 100 0,33 0,26
F50N 2300 7,67 0,1
IEC Inv
F5IN 120 0,4 0,06

Viéc thanh 1ap bang s6 liéu cac gia tri cai dat cho role
¢ ¥ nghia quan trong trong cong tac cai dit cac thong sb
dé bao vé ludi dién [6]. Mit khac, thong qua céc thong sb
trong phiéu chinh dinh, ngudi van hanh dé dang kiém tra
16i trong viéc cai dat va hiéu chinh cac gia tri sao cho phu
hop voi thuc té van hanh.

2.3. D¢ tin cdy truwdc va sau khi cdi tao
Dé danh gia do tin cdy cung cap dién ¢ ludi phan phéi,

hién nay cac cong ty dién luc st dung phan mém
PSS/ADEPT @¢ tinh toan d¢ tin cay. Cac chi so d6 tin cdy
thuong dugce danh gia qua cac cong thire tinh sau [5]:

SAIFT - Tan suat ngimg cung cip dién trung binh hé
thong.

Tong s6 khach hang bimét dién  Yi_, K;

T6ng s6 khach hang c6 dién K
SAIDI -Thoi gian ngung cung cép dién trung binh ctia
hé thong.
Thoi gian khach hang bi mit dién Y- T;K;
T6ng s6 khach hang c6 dien K

MAIFI — Tan suit trung binh ctia mat dién thoang qua.
S0 khach hang bi mat dién thodng qua _ X%, L;

T6ng s6 khach hang dwoc cip diegn K
Trong do:
Ti: Thoi gian mat dién kéo dai trén 5 phut lan thir i
_Ki: S6 khach hang sir dung dién bi anh huéng béi lan
mat dién kéo dai trén 5 phut lan thir i
Li S6 khach hang str dung dién bi anh huong boi lan
mat dién thoang qua khong qua 5 phut lan thur i
n: S6 1an mit dién kéo dai trén 5 phut
K Téng s khach hang st dung dién cta don vi phan
phoi hodc cua khu vuce tinh toan
m: S6 1an mét dién thoang qua khong qua 5 phut
'Thong qua m6 hinh tu dong hoa ludi phan phdi d6i vai
xuat tuyén 471&472 E13 da cai tao, ta tié’n hém}l tinh toan
va so sanh céc chi tiéu d0 tin cdy cua xudt tuyen xem x¢ét
so voi lac chua cai tao nhu Bang 3.Yiéc thu thap cac chi so6
dl;Ia trén lich cépg tac van hénl}, thong ké khi stra chita sy
c0 tai phong Piéu d6 PC Da Nang.

Bdng 3. So sanh chi 56 d¢ tin cdy trudc va sau cdi tgo

Chi sb dd tin cay Trudc cdi tao Sau cdi tao
SAIDI 2,3 2,1
SAIFI 1,2 1,0
MAIFI 6,5 6,8

Két qua nay da chung t6 cac chi s6 SAIDI, SAIFI ctia
ludi dién sau khi ap dung ty dong hoa mach vong da duoc
giam xudng. Pong nghia véi viéc do tin cdy cung cap dién
da duoc cai thién.

Mit khac, nhidu su ¢d gay mét dién kéo dai trén 5 phit
(théng qua chi s théng ké K;) da dwoc khic phyc va tré
thanh su c¢b thoang qua khong quéa 5 phut. Diéu nay chimg
to hé s6 MAIFI trong tinh toan co thé s& ting 1én so véi
suit su c6 mat dién thoang qua ¢ ludi dién cii.

3. Két luan

Su tang truong nhanh chong cua cac phu tai cling nhu
viéc thyuc hién nghiém ngit cac quy dinh, yéu cau cia ludi
dién phan phdi budc chung ta phai dua ra cac tién ich, giai
phap cai thién dé nang cao do tin cdy cung cap dién. Ty
dong hoa ludi dién phan phdi dwoc xem nhu mot mé hinh
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dugc quan tdm cho vi€e cai thién chi s6 d tin cay ludi phan
phoi, gop phan vao viéc xay dung mét ludi dién thong minh
véi kha nang ty dong hoa cao.

Véi viée img dung mo6 hinh tyr dong hoa ludi phan phéj,
thél}g qua dé xuat lap dat thém thi}%t bi dé cai tao cho xuat
tuyén 471 & 472 E13; ta ¢6 mdt sO nhan xét sau:

- Cac thiét bi bao vé tu dong ap dung trong cai tao ludi
phén phoi da ddm bao dugc tinh chon loc tic dong; d6 tin
cay cap dién cho khach hang dugc nang cao.

- Céc két qua dat dugc qua viéc ap dung tu dong hoa
mach vong dirén hinh cho XT471 & 472 E13 thudc Dién
Iyc Thanh pho Pa Nang c6 thé dugc tham khao d¢ ap dung

cho chinh xuét tuyén 471 & 472 E13 cil, ciing nhu cac xuét
tuyén tuong tu cua ludi phan phoi.
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