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CALCULATING THE RELIABILITY INDICES OF DISTRIBUTION SYSTEMS BASED
ON COMPONENT STATES
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Toém tat - Danh gia do tin cay 1a mot cdng viéc quan trong clia cac
don vi quan ly hé théng dién phan phéi. Do cAu tric don gian, nén
d6 tin cay cla lwdi phan phéi thwéng dworc tinh toan theo phucyng
phap cau tric néi tiép hoac song song cua cac phan te, véi gia
thiét cac phan t&r chi cé hai trang thai tbt hodc hdng va cac may cét
dién lam viéc hoan toan tin cay. Tuy nhién, thwc t& cac phan tir co
thé c6 nhidu trang thai khi xét dén thao tac ddi néi khi cé str dung
cac thiét bi dao phan doan trén lwéi, hodc xét dén cac trang thai
khéng tin cay cla cac thiét bj déng cét, trang thai bao quén dinh
ky. Bai bao trinh bay phwo'ng phap danh gia df tin cay cla Iwéi
dién phan phéi hinh tia c6 st dung cac thiét bi phan doan béng
phuwong phap khéng gian trang thai do cac sw cb cac phan ti trén
Iwéi dign. Tt d6, tinh toan dugc cac chi tiéu dé tin cay chd yéu cho
tirng nut phu tai va cta hé thdng dién phan phéi.

Twr khoa - hé thdng phan phéi; thiét bi phan doan; dé tin cay;
phwong phap khéng gian trang thai; xac suat, tan suat va thoi gian
trang thai.

1. Pit véan dé

He¢ thng dién phan phdi 1a mot phan cua hé thong dién,
¢6 nhiém vu phan phdi dién nang tir cac tram bién ap trung
gian dén cac khach hang truc tiép sir dung dién. So voi luGi
dién truyén tai, luéi dién phan phdi nhin chung co6 céu triic
don gian hon nhiéu; nhung trén quan diém ctia nguoi tiéu
thy thi do tin c@y cua ludi dién phan phdi lai c6 y nghid quan
trong hon. Vi hé théng phan phdi c¢6 ciu trac don gian,
thuong cé dang hinh tia hodc ludi kin van hanh hé, nén dé
tinh d9 tin cay thudng sir dung phwong phap cau tric ni tiép
hoic song song cac phan tir [1, 2, 3]. Khi d6, cac phan tir
duogc xét chi ¢6 hai trang thai 1a trang thai tdt va trang thai
phan tir bi su ¢b va duoc sira chira dé phuc h6i nghia 1a chi
xét dén hai qua trinh chuyen trang thai 1a sy ¢ va phuc h01
Tuy nhién trong thuc té, dé nang cao do tin cdy cung cip
dién cho phu tai, trén ludi phan ph01 thuong duoc dat thém
cac thiét bi phén doan. Vi vay, khi mot phﬁn tir su ¢ thi sau
khi bao v¢ ro le tac dong loai trir sy ¢b, nhan vién van hanh
¢6 thé thao tac dé han ché pham vi mét dién. Nhu vay, mdi
phén tir c6 thé ¢6 nhidu hon hai trang thai, khi d6 khong thé
ding phuong phép cu tric dé danh gia do tin cay cua ludi
dién phéan phdi. Trong bai bio nay, s& dé xuit cach danh gia
do tin cay bang phuong phap khong gian trang thai [1, 2, 4]
khi xét dén anh huong cia viéc thao tac cac thiét bi phéan
doan trén ludi khi xay ra sy ¢b cac phan tir.

2. Ciu tric va cac chi tiéu dd tin cdy ciia hé thdng dién
phan phdi

Hé thdng phan phéi thu‘ong ¢6 céu tric _dang hinh tia
nhu Hinh la. Cac xut tuyén dugc cung cap dién tir cac
nguon la cac tram bién ap trung gian. Dau cic xuét tuyen
duoc bao vé bang may cit dién (MC1). bé nang cao d¢ tin

Abstract - Reliability evaluation is essential for the operation and
management of electrical distribution systems. The reliability
indices of a distribution network have been calculated by some
network methods based on series-parallel structures of the system
with the hypothesis that each component has only two state: up-
state (normal) or down-state (failure). However, the system
components can have more than two states when we consider the
switching of sectionalising switches or failures to operate of circuit
breakers, or component preventive maintenance. This paper
presents the application of state-space method for calculating the
reliability indices of load points and radial distribution networks
using sectionalising switches.
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cdy cung cép dién cho cac phu tai, thuong dat cac thiét bi
phan doan - ¢ thé 1a may cét hodc dao cach ly - nhu trén
Hinh 1. Vi du ¢ so d6 Hinh 1a, khi su ¢d trén cac nhanh 3,
4 chang han, thi MC1 s& cit ra duéi tic dong cia thiét bi
bao v¢€ ro le; ludi phan phéi s& mat dién tam thoi trong mot
khoang thoi gian, sau d6 sé thao tac cit dao cach ly phén
doan CL1 va dong trd lai MC1; luc nay chi ¢6 cac phu tai
PT3 va PT4 bi mat dién trong qua trinh stra chira nhanh
duong day su cd, con cac phu tai khac s& dugc cung cép
dién tro lai.
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Hinh 1. Lu6i dién phdn phéi: a) Hinh tia, ¢é dit MCP va cdc
dao cdch ly phdn doan; b) Mach vong kin - vdn hanh ho
Ngoai ra, dé tang do tin cdy cung cap dién khi c6 nhiéu

nguodn cung cap, ludi phan phoi dugc thiet ké theo dang
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mach vong kin — vén hanh hé nhu Hinh 1b.

Theo quan diém ciia khach hang thi d6 tin ciy cua cac
nat phu tai 1a quan trong nhét, duoc danh gia thong qua cac
chi tiéu chu yéu nhu xac sudt mat dién, tan suit mat dién,
thoi gian mat dién trung binh hang nam. ..

Dé danh gia do tin cdy ciia hé thong phan phdi, thuong
ding céc chi tiéu do tin cdy gidng nhu cic nit phu tai,
nhung khéc 14 cac gia tri dugc tinh trung binh c6 trong sb
theo s6 lugng khach hang sir dung dién [1]. Cac chi tiéu
nay dugc quy dinh trong Tiéu chuan IEEE-1366 [3, 5];
duoc tinh dua vao dit liéu mét dién hodc duoc du bao dua
vao cac phuong phap danh gia do tin cy, cu thé nhu sau:

Tan sudt mat dién trung binh cta hé thong (SAIDI —
System Average Interuption Frequency Index) la tong tan
suat mat dién tinh trung binh cho mot khach hang:

Zcptfmd pt

Zpt

Thoi gian mat dién trung binh cua h¢ thong (System
Average Interuption Duration Index) la tong thoi gian mat
dién tinh trung binh hang nam cho mai khach hang:

Z Cptfmd ptde pt
SAIDI = (h) )

Zcpt

Thoi gian mat dlén trung binh cta khach hang
(Customer Average Interuption Duration Index) la thoi
gian mét dién khach hang trung binh cho mdi lan khach
hang mét dién, dugc tinh bang:

SAIFI = (1/ndm) (1)

Zcptfmdptdept SAIDI
cADI =& = (h) 3)
D Cotfmapt SAIFI
pt

Trong d6: Cpt, fmapt, Tmapt lan Tuot 1a s6 lugng khach
hang, tan suat mét dién, thoi gian trung binh mdi 1an mat
dién cua cac nut phu tai (pt).

3. M6 hinh trang thai cia cac phan tir

Dbi voi nhitng phan tir khi bi su c¢b khong c6 phuong
thirc thao tac d6i ndi nao dé han ché pham vi mat dién thi
s€ dugc mo hinh hoa dudi dang hai trang thai, do 1a trang
thai binh thuong N va trang thai hong R (bi su ¢0 va dang
dugc stra chira phyc hoi) nhu Hinh 1.a. Gia thiét qua trinh
chuyén trang thai 1a qué trinh Markov dong nhat 21,

X4c sudt cac trang thai:

A . n
Pr =ATRPNy =—— va Py =—— 4
R=MrPn =" N= (4)
Tan sut cAc trang thai:
P ATRP
for=—R=C"FRN_pn
R To To N (5)

Trong d6: A va p 1a cuong do su cd va cudng do phuc
hoi ctia phan tir; Ty va Tr 12 thoi gian lam viéc an toan

trung binh va thoi gian sira chita (phuc hoi) trung binh ciia
phan tur.

Hinh 2. M6 hinh hai (a) va ba trang théi (b) ciia cdc phan tir

Tuy nhién, khi trén ludi phan phdi c6 dit cac dao cach
ly phan doan, s& c6 nhitng phin tir ma khi né bi sy cb thi
nhan vién van hanh s& thue hién cit cac dao phéan doan dé
han ché pham vi mét dién sau khi may cit gan nhat da cét
(gia thiét may cét hoan toan tin cdy). i véi nhitng phan
tr nay ¢c6 md hinh ba trang thai nhu Hinh 1b [1, 4].

Xéc suat cac trang thai:
= 7L i PN = XTSPN
As
P =A-1Py = ATRPy ©)
p

Py = [1+A(Tr + T)[™

Tan suat cac trang thai:

P P
fg=—2=PyA; fr =—"-=PyL
s=q  ANA TR = =Py ()

V6i Ts 1a thoi gian d6i ndi trung binh cua phan ti.
4. Thuit toan

~So 0 thudt toan dé tinh toan céc chi tiéu df tin cay hé
thong dién phan phoi dang hinh tia (c6 hoac khong co thiet
bi phan doan) dugc trinh bay trén Hinh 2.

Céc budc tinh toan duge tom tit nhu sau:
4.1. Dir li¢u tinh todn

Dit lidu dé tinh toan d¢ tin cay cho hé thong dién phan
phéi bao gdm dir liéu vé cAu trac ludi phan phdi va cac chi
tiéu do tin cay cua cac phan tir trong so do.

- Cdu triic cia hedi phan phdz s6 nut; s6 nut phy tai; so
nhanh (phan tir); nut dau, niit cudi cia cac nhanh; vi tri dat
cac may cdt va cac dao cach ly phan doan; cong sudt phu
tai, so luong khach hang ¢ tirng nut phu tai.

- Cac dir liéu do tin cdy cua cdc phan tir: Cuong do su
¢, thoi gian trung binh stra chira sy ¢6, thoi gian trung binh
d6i ndi cua cac phan ti.

4.2. Tim dwong noi tir nguon dén cdc phu tii

Puong ndi dién dugc dinh nghia 1a tap hop cac phan tir
ndi tir nguén dién dén phu tai, can tinh toan do tin cay.
Puong ndi dién phai 1a duong tdi thiéu.

Puong ndi bi dirt khi it nhit mot phan tir trén dudng ndi
bi dut (mat dién), va phu tai bi mat dién khi moi dwdng ndi
tir ngudn dén tai déu bi dut. Vi du, dbi v6i phu tai PT3 thi
duong ndi la {1, 2,3, 11}; v6i PT5: duong ndi la {1, 2, 7}.
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Boc di liéu:

- Céu tric LPP; 58 phu tdi NL; 6
phan tr Npt

- D liéu d6 tin ciy cac phan tor

v

Xac dinh ving bdo vé va
viing stka chifa cia tat cd cic
phan t trong so dé

v

Tinh cac chi tiéu BTC cda
hé théng phan phdi

Phuy tdi: pt =1
B
- t<=NL?
v P
Phén t =1
/
Phén tich dnh huéng héng hoc
cla cdc phan tk dén dd tin ciy pL=pt +1
cung cp dién cla phu ti
j=j+1
B Hop nhét cic trang thdi va
tinh cdc chi tiéu BTC cla
ndt phu tai pt
J
S

Tinh xdc sudt, tin suat,
thévi gian cdc trang thdi jS.
jR clia phan t thir

Hinh 3. So do thudt todn tinh todn dg tin cy
hé thong dién phdn phoi

4.3. Ving bdo vé va vang sira chita ciia cdc phan tie

Vung bao vé cua mot phén to dugc dinh nghia la tap
hop céc phan tir dugc cat dién do tac dong ctia bao vé ro le
nham loai trir sy ¢0 ra khoi hé thong dién.

Ving stra chita sy ¢6 1a tp hop cac phan tir bi cit ra
khoi so d0 trong qua trinh sira chira sau doi ndi.

Dbi v6i ludi dién phan phdi hinh tia thi viéc xac dinh
ving bao vé va ving sira chita sau doi ndi don gian hon
nhiéu so v6i lu6i truyén tai. Gid thiét mdy cét dién lam vigc
hoan toan tm cay thi ving bao vé 1a tap hop tit ca cac phan
ttr (nhanh) nam sau may cét, con ving sira chua la tap hop
c4c nhanh nim sau dao cach ly phan doan gin diém sy ¢b
nhét. Vi du nhu so @ Hinh 1a thi phan tir 9 ¢6 viing bao vé
la {7, 8,9, 10} va vung sira chira 1a {9, 10}.

Thuc chét, thuat toan tim vung bao vé dugc xem nhu
thuat toan tim tit ca cac nhanh nim sau nit dau ciia nhanh
c6 dat may cat dién duogc cit do bao vé ro le, duge trinh
bay ¢ Hinh 4. Ving stra chita sau d6i ndi ciing dugc xéac
dinh tuong ty nhu tim ving bao v¢, chi khéc 1a vung stra
chita gdm nhitng nhanh ndm sau nat dau cua nhanh c6 dat
dao cach ly phan doan dugc thao tac dé cach ly su cb.

Boc dif liéu cau tric LPP;
s6 phan td Npt;
vi tri dat MCB;

In k.qud

I,

i <= Npt?

v

Xac dinh nhanh jco dat MCD cat
su cd nhénh i

v

vungbaove = [nhanh |

tapnhanh = [nhanh J];
sonh = s6 phén tk cla tapnhanh

I Ls
i=i+1

sonh =07
B
Cép nhat tapnhanh va
k=1 sonh tapnhanh =
{tapnhanh nhanhmoi}

Tim céc nhanh néi vdo sau nhanh k
cla tdp nhanh chwa xét (1K)

!

nhanhmoi = {nhanhmoi nhanh k}
vungbaove = {vungbaove K}

Hinh 4. So d6 thudt todn xdc dinh viing béo vé ciia cdc phan tir
4.4. Phan tich anh hwéng héng héc ciia cdc phan tiv dén
do tin cdy cung cdp dién ciia cdc nut phu tai

So d trang thai ctia hé théng phan phdi co dang tong
quét nhu Hinh 5 [4], trong d6 j 1a cAc phan tir hai trang thai
va i la cac phan tr ba trang thai.

Hinh 5. So do trang thdi ciia hé thong
Thu tyc dé phan tich anh hudéng cia mot phan tir i thude
ludi dién phéan phdi dén tinh trang cung cip dién cho phu
tai PT (c6 duong ndi DN) nhu sau:
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Khi phan tir i bi sy cd: néu ving bao vé clia phan tir i
¢6 it nhat mot phan tir thuoc duong ndi DN thi duong néi
bi dut, nghia 1a trang thai iR la trang thai hong (PT mét
dién); néu vung stra chira cua phan tir i c6 it nhat mot phan
tir thude duong ndi DN thi trang thai iS 1a trang thai hong.

Vi dy, xét nat phu tai PT5, duong ndi DN ={1, 2, 7}.
Phan tir 9 c6 ving bao vé 1a {7, 8, 9,10} nén trang thai 9R
1a trang thai hong (PT5 mét dién), ving stra chira 14 {9, 10}
khong c¢6 phan tir nao thudc dudong ndi nén trang thai 9S la
trang thai t6t (PT5 duoc cung cap dién). Cu thé két qua
phan tich céc trang thai cac phan tir ddi voi PT1 va PT5
duogc trinh bay trén Bang 1.

Bdng 1. Céc trang thdi ciia cdc phan tir

Trang PT1 PT5 Trang PT1 PT5
thai | (nate) | (natg) | tal | (mate) | (nat8)
1R H H 6R H T
2R H H 7R T H
3S H H 8R T H
3R T T 9S T H
4S H H IR T T
4R T T 10S T H
5S H H 10R T T
5R H T 11S H H
6S H H 11R T T

Sau khi phén tich anh hudng cua tit ca cac phan tir dén
trang thai ciia phu tai, tién hanh hop nhét cac trang thai hong
/10t iR, iS ciia cac phan tir thanh trang thai hong TTH (mét
dién) / trang thai t6t TTT (khong mat dién) ciia niit phy tai.
4.5. Tinh xdc sudt, tin sudt va thoi gian cdc trang thdi
ciia phu tdi

XAc suét, tin suat va thoi gian trang thai ctia cic phan
tir dugc tinh theo cac biéu thirc (4) = (7). Theo so do trang
thai cua hé thong nhu Hinh 3 c6 thé tinh dugc x4c suat trang
thai binh thudng N theo biéu thirc:

1
P, =
1+ ZﬂiTRi + Z (AT +A;Te) (8)
ieN; jeN,

Trong d6 N; 1a tap hop cac phan tir hai trang théi, va N,
1a tap hgp cac phan tir ba trang thai.

T d6 tinh duoc cac chi tiéu do tin cay cho nut thu tai
theo phuong phéap hop nhat trang thai nhu cac bicu thic
sau [1, 2]:

Xac suét trang thai hong (mat dién) ctia nat phu tai:

=2 P )

jeTTH

Tan suit trang thai mat dién cua nat phu tai:

fu= >, {Pj > zji]

jeTTH igTTH

(10)

Thoi gian mit dién trung binh hing ndm ctia nit phy tai:

TH:ZTj

JETTH (11)

Trong d6 Pj va Tj 1a x4c xudt va thoi gian trung binh ctia

trang thai jeTTH véi TTH 1a tap hop céc trang thai hdng
clia cac phan tir trong hé thong; Ajj 1a cuong do chuyén trang
thai tir trang thai j sang trang thai i.

Céc chi tiéu do tin cdy cua toan h¢ thong phan phéi
dugc tinh theo cac biéu thace (1) — (3).

Tir thudt toan da trinh bay, tac gia da xay dung chuong
trinh Matlab d€ 6 the tinh toan d tin c@y cho cac ludi dién
phan phoi dang hinh tia nhu s€ dugc minh hoa ¢ vi du sau day.

5. Vi du tinh toan ap dung

pé minh hoa, sau day s€ str dung chuong trinh Matlab da
xdy dung dé tinh toan cac chi ti€u d¢ tin cdy cua hé thong phan
phoi c6 so' d6 dang hinh tia nhw Hinh la. trong hai truong hop
¢0 lap dat va khong lap dat cac dao cach ly phan doan.
5.1. 86 ligu ddu vao

) S6 lidu déu’véo dé tinh toan gém s6 liéu céu 'EI'flC cua hé
thong phan phoi va s6 liéu d tin cdy cua cac phan tir trong
hé thong Hinh la dugc cho ¢ Bang 2.
Bing 2. 56 liéu dau vao
a) 86 liéu cac nhanh dwong ddy

Nhanh  Nat Nt Chidu dai  Thiét bi
s0 dau cuoi (km) phén doan
1 1 2 2,00 MCP
2 2 3 1,50
3 3 4 2,00 (DCL)
4 4 5 1,50
5 2 6 1,80 (DCL)
6 6 7 1,50
7 3 8 2,00 MCD
8 8 9 1,80
9 9 10 1,40 (DCL)
10 10 11 0,80
11 4 12 1,20

b) 86 liéu cdc mit phu tai

Phu tai NGt  Céngsuit  S6 khach
) phu tii P (kW) hang
1 6 250 50
2 7 200 40
3 12 200 45
4 5 150 30
5 8 300 60
6 9 200 40
7 10 180 30
8 11 150 20

) 86 liéu dj tin cdy cua cac nhanh dwong day

- Cuong do su co: ko = 0,15 (1/ndm.km)

- Thoi gian sua chira trung binh: Tr =4 h

- Thoi gian d6i ndi trung binh: Ts=0,5h
5.2. Két qud tinh todn
5.2.1. Truong hop khong dat cdac dao cach ly phdn doan

_Khi khdng co cac dao cach ly (DCL) phén doan, cac

phan tir chi c6 hai trang thai 1a trang thai binh thuong (ky
hiéu N) va sira chita sy c6 (ky hiéu R). Két qua phan loai
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va tinh toan xéc sudt, tan suét va thoi gian cac trang thai R
ctia h¢ thong doi véi phu tai PTS duge cho ¢ Bang 3, riéng
trang thai N c6 xéc suat trang thai Py = 0,9988.

Bing 5. Cdc thong s6 trang théi khi ¢6 cdc DCL
phdn doan trén cac nhanh 3, 5va 9

) Trang  Loai Xac sudt TAn suit Thoi gian
Bing 3. Cac théng ;é trang {hdi khi khong co thai tran_g trang thai (1/ndm) TT

cac dao cach ly phan doan théi (103) (phit/nam)
Trang Loai Xacsudt  Téinsuidt Thoigian TT 1R H 0,1368 0,2996 71,91
thai  trang  trangthdi  (/n3m)  (phat/nam) 2R H 0,1026 0,2247 53,93
thai (10%) 35 H 00171 02996 8,99
1R H 0,1368 0,2996 71,91 48 H 0,0128 0,2247 6,74
2R H 0,1026 0,2247 53,93 5S H 0,0154 0,2697 8,09
3R H 0,1368 0,2996 71,91 6S H 0,0128 0,2247 6,74
4R H 0,1026 0,2247 53,93 7R H 0,1368 0,2996 71,91
5R H 0,1231 0,2697 64,72 8R H 0,1231 0,2697 64,72
6R H 0,1026 0,2247 53,93 9S H 0,0120 0,2097 6,29
R H 0,1368 0,2996 71,91 10S H 0,0068 0,1198 3,60
8R H 0,1231 0,2697 64,72 11S H 0,0103 0,1797 5,39
9R H 0,0958 0,2097 50,34 3R T 0,1368 0,2996 71,91
10R H 0,0547 0,1199 28,77 4R T 0,1026 0,2247 53,93
11R H 0,0821 0,1798 43,15 5R T 0,1231 0,2697 64,72
Két qua tinh toan céc chi tiéu d¢ tin cdy ciia cac nat phu 6R T 0,1026 0,2247 53,93
tai dugc trinh bay trén Bang 4. 9R T 0,0958 0,2097 50,34
Cdc chi tiéu do tin cdy cua hé théng: 10R T 0,0547 0,1198 28,76
11R T 0,0821 0,1797 43,15

Tan suat mat dién hé théng:
SAIFI = 2,15 (1/nam)

Thoi gian mit dién trung binh ciia hé théng:
SAIDI =516,2 (phat)

Thoi gian mat dién trung binh cuia khach hang:
CAIDI = 240 (phut)

Bdng 4. Cac chi tiéu dj tin cdy cua cdc nut phy tai khi
khong dat cac DCL phdn doan dwong ddy

Phu tii s6 Xac suét Ti‘l’n suét Thoi gian
mat dién  mat dién mat dién
(10°)  (I/nam)  (phit / nam)

PT1 0,7867 1,7229 413,50
PT2 0,7867 1,7229 413,50
PT 3 0,7867 1,7229 413,50
PT 4 0,7867 1,7229 413,50
PT5 1,1972 2,6219 629,25
PT6 1,1972 2,6219 629,25
PT7 1,1972 2,6219 629,25
PT 8 1,1972 2,6219 629,25

Tinh toan ciing c6 thé cho thay rang, néu hé thong chi
c6 mot may cat MC1 ma khéng c6 MC2 va cac dao céch ly
thi d6 tin cdy cua hé théng rat thap; khi d6 tan sut mat dién
hé thdng SAIFI = 2,62 (1/nam) va thoi gian mat dién hé
thong SAIDI Ién dén 630 phit (ting 22%).

5.2.2. Truong hop co dat cac DCL phdn doan

Trudng hop trén hé théng phan phdi c6 dit 3 DCL phan
doan tai cac doan duong déy sb 3, 5 va 9, ngoai cac phan
tir hai trang thai con c¢6 cac phan tir ba trang thai. Két qua
phan tich va tinh toan cac thong s trang thai dbi voi phu
tai PTS duoc trinh bay ¢ Bang 5; véi Py = 0,9987.

Bdng 6. Cac chi tiéu do tin cdy cua cdc nut phy tdi
khi dat DCL tai cac nhanh 3, 5, 9

Phu tii s6 Xac suat T;\l,n suat Thoi gian
mat dién  mat dién mat dién
(103 (1/ndm) (phdt / ndm)

PT1 0,5336 1,7228 280,4
PT 2 0,5336 1,7228 280,4
PT 3 0,6293 1,7228 330,8
PT 4 0,6293 1,7228 330,8
PT5 0,5866 2,6216 308,3
PT6 0,5866 2,6216 308,3
PT 7 0,7371 2,6216 387,4
PT 8 0,7371 2,6216 387,4

Céc chi tiéu d6 tin cdy ctia hé thng:

Tan suét mét dién hé théng:
SAIFI = 2,15 (1 / nam)

Thoi gian mat dién trung binh ciia hé thong:
SAIDI = 318,3 (phut)

Thoi gian mat dién trung binh ciia khach hang:
CAIDI = 148,0 (phut)

Nhan xét:

- Phuong phép trang thai cho phep danh gia dﬁ}f dui céac
trang t}}éi cta h¢ thong dua trén céc trang thai co thé c6 cua
cac phan tir. Dya trén cdc thong so trang thai cua cdc phan
tr, ¢ thé tinh toan cac chi :[iéu do tin cay cua cdc nat phu
tai cling nhu cua toan hé thong dién phan phoi.

- Tir Bang 4 nhén thiy ring, do ¢ dit thém MC?2 trén doan
duodng day so 7, nén tan suat cling nhu thoi gian mat dién cia
cac phu tai trudc MC2 s€ bé hon cac phu tai phia sau.
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- Khi c¢6 dat cac dao cach ly phan doan, d¢ tin cdy cung
cap dién cho cac phu tai cling nhu cac chi tiéu do tin cay
ctia hé thong duoc cai thién rd rét so v6i truong hop khong
dat cac dao cach ly phan doan. Nhin chung, cac phuy tai
cang gin nguon s& c6 thoi gian mét dién cang ngin.

- C6 mot s6 phuy tai co cung tan suit mat dién sy c¢b vi
pham vi bao vé ciia MCD gidng nhau. Chang han, cic phu
tai PT1 dén PT4 déu bi mét dién do MCI cit ra khi c6 su
cd trén cac nhanh {1, 2, 3,4, 5,6, 11}. Cac phu tai PT1 dén
PT4 c6 tan suat mat dién 16n hon cac phu tai PT1 dén PT4
vi cac phu tai nay bi mat dién khi MC1 cit ra hodc khi MC2
cét do sy ¢b trén cac nhanh {7, 8, 9,10}.

- C4c tinh toan chi mdi xét cac sy ¢d ngiu nhién cac
phan tir trong hé thong. Néu xét dén mét dién do cdng tac
va bao quan dinh ky, s& thay rd hon vai trd nang cao d¢ tin
cdy cung cdp dién cua hé thong khi st dung céc thiét bi
phan doan.

6. Két luan

Phuong phap trang thai c6 thé dugc sir dung dé danh
gia cac chi tiéu do tin cdy cua hé thong dién phan phdi khi
khong/co sir dung cac thiét bi phan doan. Véi ciu trac ludi
don gian dang hinh tia, phuong phép t6 ra don gian hon
nhiéu so v6i ludi dién truyén tai. So voi phuong phap ciu

trac ndi tlep — song song, phuong phdp trang thai danh gia
mdt cach day du hon cac trang thai co thé xay ra cua hé
thong, va cho nhiu thong tin vé do tin cdy hon. Bai béo
bude dau chi méi dé cap dén cdu trac hinh tia, va chi xét
dén su cd ngdu nhién cac phan tir, gia thiét cac thiét bi dong
cit 1am viéc hoan toan tin cdy. Tir co sé phuong phap dé
xuét, c6 thé phat trién chwong trinh tinh toan dé danh gia
do tin cdy cua ludi dién phan phéi phtrc tap hon, va cho
phép xét dén bao quan dinh ky, hodc xét dén cac trang thai
lam viéc khong tin cdy cia cac thiét bi thao tac nhu 1a may
cét cat nham, hodc khong cat khi co yéu cau tir hé théng
bao vé ro le.
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