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NANG CAO DO TIN CAY LUGI DIEN PHAN PHOI

USING SMART FAULT INDICATO IMPROVE RELIABILITY INDICES OF DISTRIBUTION NETWORKS
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TOM TAT

Khach hang sir dung dién yéu cau vé chdt lugng dién nang ngay cang cao.
Ngoai yéu cau vé chat lugng dién nang khach hang con doi héi tinh lién tuc va
day du cung cap dién. Trudc day da 6 cdc phuang phap nhu st dung Recloser,
|udi dién cdu tric mach vong kin vén hanh hé, cac thiét bi phan doan d€ nang cao
do tin cdy cung cdp dién cho cc phu tai. Cing véi su phét trién ciia cong nghé,
thoi gian gan ddy cac thiét bi canh bao su ¢6 thong minh dang bét dau dugc ting
dung trén ludi phan phdi dé gidm thai gian tim kiém sy 6, ndng cao do tin cdy
cung cap dién. Bai bdo trinh bay phuong phap ting dung két hop gitia lugi dién
kin van hanh hé véi céc dao céch ly phan doan va thiét bi cdnh bdo sy c6 dé néng
cao dd tin cdy cung cap dién. Cac két qua tinh todn dugc minh hoa bang chuong
trinh PSS.

Tirkhoa: Thiét bj canh bdo su cd, dd tin cdy cung cdp dién, phdn mém PSS.

ABSTRACT

The demand for power supply reliability of the distribution grid is
increasing. Today, customers not only require power quality but also demand the
reliability of the distribution grid. There are methods such as using recloser,
open-loop distribution networks, and disconnectors switches to improve the
reliability of the distribution grid. In recent years, smart fault warning devices are
starting to be applied on the distribution grid to reduce the time lost in locating
the fault. This paper presents a method of using a combination of an open - loop
distribution grid with disconnectors switches and fault warning devices to
improve the reliability of distribution grid. The calculation results are illustrated
by the PSS program.

Keywords: Smart Fault Indicato, power supply reliability, PSS software.
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1. GIGI THIEU

Do tin cdy cung cdp dién cla lugi dién phan phéi chinh la
kha nang dap ung yéu cau cung ung dién dam bao dugc
tinh lién tuc va day du cho khach hang tiéu thu dién. Hién
nay, nhu cau st dung dién n dinh lién tuc ngay cang cao [1-
4]. Do d9, viéc ting dung cac gidi phap dé nang cao d tin
cdy cung cap dién ngay cang cap thiét. Da cé nhiéu phuong
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phdp nang cao d6 tin cay cda ludgi dién nhu: st dung dao
cach ly phan doan, recloser, st dung ludi dién phan phéi c6
cdu tric mach vong kin, van hanh hé [5-7]. Ngoai ra, ¢6 nhiéu
cong ty ché tao cac thiét bi théng minh dé canh bao su cé.
Tuy nhién, cn phai c6 phuang phép dé két hgp st dung céc
thiét bi nhu dao cach ly phan doan va cau trac van hanh linh
hoat cta luéi dién véi viéc dat cac thiét bi cdnh bao su c6 dé
gidm thoi mat dién, nang cao do tin cdy cung cap dién sao
cho hiéu qua. Bai bao dé xuat phéi hgp tng dung thiét bj
canh bdo su c6 thong minh két hop véi dao cach ly phan
doan va cau tric ludi kin van hanh hd dé€ nang cao do tin cay
lusi phan phéi. DE danh gia hiéu qué clia phuong phap bai
bdo st dung phan mém PSS (The Power System Simulator)
dé tin toan do tin cay ludi dién.

2. THIET BI CANH BAO SU €O THONG MINH

Trén thi trudng hién nay cé mét so thiét bi canh bao su
c6 thong minh nhu SFI (Smart Fault Indicato) cta Han
Quéc, hay loai Fault Indicator Flite ciia Schneider Phap, bé
canh bao sy c6 Streamer cla Nga. V& nguyén ly lam viéc
cua thiét bi cdnh bao su c6 la giéng nhau. Vi vay, bai bao
nay trinh bay s dung thiét bi canh bao su c6 théng minh
nhu SFI d€ nang cao d9 tin cay lugi dién.

2.1. Nguyén ly lam viéc cta thiét bi cdnh bao théng minh

Hé théng canh bao thong minh bao gém 3 thanh phan
chinh:

- Thiét bi canh bao su ¢6 (Fault indicator);

- Ta diéu khién RSU (Ring Supervisory unit);

- Dién thoai hoac may tinh.

Khi c6 su c6 trén dudng day, thiét bi cdnh bao su ¢d sé
phat hién su c6 trén dudng day trén khong hay trong cac ta
RMU (Ring Main Unit), tin hiéu cadnh bao su c6 sé dugc thé
hién qua mau cta dén nhay trén thiét bi va gui canh bao vé
tu diéu khién RSU. Tu diéu khién RSU nhan dugc tin hiéu su
6 sé gui tin hiéu vé dién thoai hodc may tinh.

Nguyén ly phat hién su ¢ ngdn mach: D€ tranh tac
déng nham thi thiét bi cdnh béao su 6 sé chi tac dong khi
¢6 ca 3 tin hiéu dau vao nhu sau:

- Hé théng dang c6 dién;

- Khi I/1, tang dét bién va I6n hon gia tri dat (I la dong
su 6, |, la dong tai ctia dudng day, thong thudng dong su
6 sé I6n han dong tai khoang 120A trong thai gian 1s);

Website: https://jst-haui.vn



P-ISSN 1859-3585 | E-ISSN 2615-9619

SCIENCE - TECHNOLOGY

- Sau khi xay ra su c6 trong vong dudi 1s may cat phai
cét dé hé théng mat dién hoan toan.

Dé phat hién su c6 cham dat FCl sé dua vao 2 diéu kién
sau:

- Khi c6 su thay d6i dong do6t bién (vi du: >15A/3ms)
hodc dong su ¢é 16n han dong tai 120A trong khoang thoi
gian dudi 1s;

- Khi dién ap day nhé hon 3000V trong 15s.

X

Hinh 1. M6 hinh I3p dét thiét bi cdnh bdo su ¢6 va ta diéu khién

Ll

a) b)

Hinh 2. Thiét bi cdnh béo su ¢6 a) va Ta diéu khién RSU b)
2.2. Dic tinh ky thuat cha thiét bi

Ddc tinh ky thudt ciia bé canh bdo su cd SFI:

- Dién ap danh dinh: 3~75kV;

- Dong dién danh dinh: Lén dén 1000A;

- Tan s6 danh dinh: 50/60Hz;

- Phat hién su c6: Phat hién su c6 pha/su c6 cham dat;

- Khoang truyén thong ti bé canh bao su ¢6 dén ta RSU
hiéu qua: < 100m;

- Loc dong khéi dong/Tu dong kich hoat cam bién
dong theo thuat todn dugc tich hgp (di/dt, 1, thoi gian
khong ché).

Ddic tinh ky thudt cta ta RSU:

- Nguén dién: AC220V/DC24V(12V), max 150mA hoac
sac nang lugng mat trdi;

- Pin c6 thé sac: DC 12V, 12Ah x 1pin;

- C8ng két ndi: RS232;

- C6 thé cai dat thai gian nhdp nhay: (1/2,1,2, 3,4,5, 6,
8gio);

- Giao thuc truyén théng: DNP3.0, IEC 60870- 5 -
101(104) (tuy chon);

- Module RF: 315MHz, 433MHz;
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- Vo lam bang nhua poly;

- Hién thi dong tai, su kién.
3. PHAN TiCH VA AP DUNG TREN LUGI DIEN

Xét s d6 ludi dién phan phoi 16 373 Déng Hy - tinh Thai
Nguyén gém: 26 phu tai, 2 nguén cung cap, nhu Hinh 3.
Binh thudng ludi dién la mach vong kin van hanh ha: Tat ca
cac may cat va dao cach ly phan doan clia cac xuat tuyén
doéng; riéng hai dao céch ly lién lac la (55) mé.
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Hinh 3. So d6 ludi dién phan phdi dang mach vong - van hanh hé c6 26 phu
ti, 2 nguon cung cap

VGi sa d6 lugi dién nhu hinh 3, don gidn hod nhu hinh 4,
diém A, B, C, tuang Uing véi cac diém 13, 24, 43, doan N,A
tuong Ung véi dudng day tir nguén N, dén vi tri 13, doan
AD tuong Ung vai xuat tuyén di tir vi tri 13 dén cac phu tai
PT6-PT8, doan BE tuong Ung véi cac xuat tuyén di tu vi tri
24 di dén cac phu tai PT11-PT13, doan CF tuong Ung véi
xuat tuyén di tur vi tri 43 dén cac phu tai PT21-PT24.
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Hinh 4. So d6 Iap dat vi tri thiét bi canh bao su ¢

Cac vi tri [ap dat thiét bi canh béo su ¢6 (SFI) ky hiéu la 1,
2,3,4,5,6trén hinh 4 tuong Ung véi vi tri 12, 24, 43 trén hinh
3.Véi 3 bo diéu khién RSU1, RSU2, RSU3. Mbi RSU lién két véi
cac nhém SFI khac nhau phu hgp véi khodng cach truyén
théng hiéu qua. Khi luéi dién van hanh dudi dang ludi kin
van hanh hé. Trudng hop binh thudng ludi dién dugc 1y ti
ngudén N,. Vai cdu hinh nhu hinh 3 tuong ing véi méi vi tri su
€6 sé c6 cac thiét bi canh béo su ¢ gli nhu sau:

Truong hop su ¢6 trén doan CN2: SFI6, SFI(3), SFI(1) sé
canh bao, lic do6 cat dao cach ly (30) cap va cap dién cho
cac phu tai con lai. Nhu vay cac phu tai tir PT14-PT26 sé mat
dién. Néu lap thém dao cach ly & vi tri dudng (49) thi chi cé
phu tai PT25 va PT26 mat dién;

Truong hop su ¢ trén doan CF: SFI5, SFI(3), SFI(1) sé canh
bdo, sé tién hanh cat dao cach ly (42) va déng lai nguén
dién chi c6 cac phu tai PT21-PT24 mat dién;
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Truong hop su cé trén doan BC: SFI(3), SFI(1) sé canh bao.
Tién hanh cat dao cach ly tai (30) sau dé cap dién cho cac
phu tai con lai, Itc nay cac phu tai tir PT14-PT26 mat dién.
Néu lap thém dao cach ly phan doan tai (49) thi m& dao
cach ly nay va cap dién nguén 2 cho PT25, PT26. Néu thém
dao céch ly tai (40), thi cac phu tai ti PT21-PT26 lay dién tur
nguén 2. Luc d6 chi cé cac phu tai ti PT14-PT19 mat dién;

Truong hop su cé trén doan BA: SFI(1) sé canh bao. Cat
dao cach ly (30) cap dién cho cac phu tai con lai qua nguén
2. Luc d6 cac phu tai PT1-PT13 mat dién, néu c6 dao cach ly
tai (18) thi c6 1ap su c6 qua dao cach ly tai (18) va (30) luc dé
chi c6 phu tai tir PT9-PT13 mat dién;

Truong hop su c6 trén doan AD: SFI(2) sé canh bao. Cat dao
phan doan (19), chi c6 cac phu tai tir PT16-PT19 mat dién;

Truong hop su c6 trén doan AN1: khéng ¢ SFI nao canh
bdo. S& m& dao cach ly (30) cap dién cho cac phu tai ti
PT14-PT26 qua ngudn 2. Cac phu tai tir PT1-PT13 mat dién.
Néu c6 dao cach ly tai (12) thi mé& dao nay va chi cé cac phu
tai tit PT1-PT4 mat dién;

Qua phan tich cho thdy céac thiét bi canh bdo su c6
thong minh sé lam giam thoi gian tim vi tri sy c6 qua dé
lam gidm thai gian mat dién, nang cao d0 tin cdy cung cap
dién. Ngoai ra néu két hgp cac thiét bi canh bao su c6 nay
vGi cac dao cach ly phan doan sé ti€p tuc giam thgi gian
mat dién. Do biét dugc khu vuc su ¢ sé tién hanh cé lap su
c6 va dong dién cho cac phu tai con lai.

4. TiNH TOAN DO TIN CAY LUGI PIEN

Dé danh gia hiéu qua ctia phucng phép st dung thiét bi
canh bao su 6. Can phai tinh toan d6 tin cay cla luéi dién
phan phdi trong cac trudng hgp: Khong st dung cac thiét
bi canh bao su ¢6, va st dung cac thiét bi canh bao su co.
4.1. Cac chi tiéu dé tin cay lugi dién

Tan suat mat dién trung binh ctia hé théng - SAIFI [1, 8-9]:

N

D AN,
SAIFI == (1)
N,

M-

Thoi gian mat dién trung binh ctia hé théng - SAIDI:

Mz

N,

SAIDI=-= (2)
N,

Thdoi gian mat dién trung binh cta khach hang - CAIDI:

N

SN

— 3

D AN,
i=1

Chi tiéu nay xac dinh thoi gian mat dién trung binh cua
mot khach hang trong mét nam cho mét lan mat dién.

CAIDI=

Trong do:
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- A la cuong dé mat dién;

- N; la s6 khach hang ctia nat phu tai thi i

- T, la th&i gian mat dién trung binh hang ndm cuta phu
tai.

4.2. St dung PSS dé tinh toan dd tin cay

Dé phan tich hiéu qua cua thiét bi cdnh bao su ¢6 trong
bai bao nay tac gia s dung phan mém PSS dé tinh toan dé
tin cdy. Phan mém PSS/ADEPT (The Power System
Simulator/Advanced Distribution Engineering Productivity
Tool) la cdng cu phan tich lugi dién phan phéi vai cac chic
nang sau:

- Bai toan tinh toan phan bé céng suat;

- Bai toan dat tu bu téi uy;

- Bai toan tinh ngan mach;

- Bai toan phan tich diém dung t6i uu;

- Bai toan phéi hgp va bao vé;

- Bai toadn phan tich séng hai;

- Bai todn phan tich d6 tin cay trén luéi dién.

Chu trinh &dp dung, m6 phéng trién khai tinh toan dé tin
cay trén PSS/ADEPT nhu sau:

Budc 1: Thiét lap thong s6 mang ludi dién.

Trong budc nay, thuc hién cac khai bao cac thong sé
lugi dién goém c6 thong s6 dudng day, may bién ap, thong
s6 phu tai, théng s6 cac thiét bi déng cat nhu may cat, cau
chi, recloser, dao cach ly phan doan.

Theo hinh 5 sé thiét lap thong so:

- Sustained failure rate (A cudng do su cd);

- Momentary failure rate (cudng dé su c6 thoang qua);

- Mean time to repair (thdi gian stra chita);

- Thiét lap théng s6 tinh toan d6 tin cdy DRA nhu SAIDI,
SAIFI, CAIDI, CAIFI.

|
Araiysa Options S| [ Line Properties

Gaveey | Lood Pow | Short Ot | Wetor St | Repons | CAPO | T0R0 ORA | hamoncs Manr

] Co ] _omu | |
a) b)
Hinh 5. Thiét lap thong s6 cho dutng day a) va thdng so tinh toan do tin cdy
|udi dién b)
Budc 2: Thiét lap so d6

Vé sg d6 lugi dién can tinh toan vao chuong trinh
PSS/ADEPT. Cap nhat s6 liéu dau vao cho so d6 luéi dién
nhu: Nguén, Tai, Day dan, Nut, Tu bu va thiét bi dong cat.
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Hinh 6. S d6 md phdng tin todn do tin cay ludi dién st dung phan mém PSS

Budc 3: Chay cac chuc ndng tinh toan doé tin cay. Trudc
khi thuc hién giai cac bai toan ta can thiét 1ap cac tuy chon
bing cach ma hdp thoai option nhu hinh 5a.

Budc 4: Sau khi chay xong chiic ndng tinh toan d6 tin
cay, sé xem két qua tinh toan phan tich cia phan mém
thong qua cac bdo cao.

5. KET QUA TiNH TOAN

S dung phan mém PSS dé tinh toan do tin cay vdi sa
dé lugi dién nhu hinh 6, vGi s6 thong sé cudng dé su cd
trén dudng day: A, = 0,1 (1/nam.km). Thai gian stia chira khi
chua lap dat cac thiét bi canh bao sy ¢6: dudng day trung
binh 4h, thiét bi dong cat trung binh 4h. Thoi gian déi néi:
0,5h. Thai gian stia chira khi 1ap dat cac thiét bi canh bao su
c6: dudng day trung binh 2h, thiét bi déng cét trung binh
2h. Thai gian d6i néi: 0,5h.

Bang 1. Két qua tinh toan dd tin cdy ludi dién phan phdi

Luéi dien SAIFI SAIDI CAIFI
’ (1an/nam) (Gid) | (Lan/nam)
Truong hop khong st dung thiét
bi canh bdo su cd 6 2 6
Truong hgp st dung thiét bi canh
. . 6 n 6
béo su co

Két qua tinh toan dé tin cay theo bang 1 cho thay khi si
dung thiét bi canh bao su c6 thi chi s6 SAIFI va CAIFI khéng
thay d6i nhung cai thién dugc thsi gian mat dién cla ludi
dién.

6. KET LUAN

Bang phuong phép s dung cac thiét bi canh bao su ¢
sé lam gidm thai gian tim kiém khoanh vung su c6. Khi két
hgp cac thiét bi cdnh bao su ¢6 véi dao cach ly phan doan
dé c6 1ap su c6 sé nhanh chéng cung cap dién cho cac phu
tai ngoai vung cé lap su cé. Tuy nhién bai bao chua dé cap
dén so sanh gilta chi phi dau tu thiét bi cai tao nang cao dé
tin cdy cung cap dién véi lgi ich thu dugc do gidm thai gian
va s6 lan mat dién.
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