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DANH GIA DO TIN CAY TRONG MANG BIEN PHAN PHOI CO
XET BEN SU THAY BOI PHU TAl THEO THO'1 GIAN

NGUYEN HOANG VIET, BUONG DAl TOAN
1. GIGI THIEU

Khao sat tiéu chuin dd tin cay la nhlem vu khé khin déi véi cic cong ty dl¢n luc. Thiét hai
do mat dlen clia khach hang 1a g:a tri rat phirc tap, né phy thude vao nhidu yéu & ma dic biét 1a
cdng sudt cia phy tai tai thoi diém xay ra sy cb.

Bai nay cung chp phuong phap danh gid toan dién d6 tin ciy ca vé thong sb ki thuat va kinh
té. Cac thong sb ki thuat: SAIFI (System average interruption frequency index): Tén suét mat
dién trung binh hé thong SAIDI (System average interruption duration index): Th&i gian mat
dién trung binh hé thong. CAIDI (Customer average interruption duration index): Thdi gian mét
dién trung binh cua khach hémg. ASAI (Average service availability index): Chi tiéu sin sang
van hanh. ASUI (Average service unavailability mdex) Chi tigu khéng sin sang vin hanh.
EENS (Expected energy not supply) Ki vong thleu hut dign nang IEAR (Interrupted energy
assessment rate): Hé so danh gia gian doan cung cép dién. Théng s6 kinh té; ECOST (Expected
interruption cost): Gia mét dién ki vong,

Trong bai bao nay, chuong trinh dugc viét trén MATLAB 7.0 va sir dung neural network
#oolbox.

1. M6 hinh tii
Phén tich d¢ tin cay dya trén 2 mé hinh phu tai:
2. M6 hinh phu tdi trung binh L,

Xem phu tai 1a khong dbi trong subt ca ngay (24 gio) va bﬁng gia tr} trung binh cla dd thi
phu tai. Phuong phap nay gitp dé dang trong viée tinh todn céc thong s6 d tin cdy nhung co
nhuge diém la danh gia khéng chinh xé4c d§ tin cdy tai thoi diém xay ra su cb.

3. M hinh phy tii trung binh theo mdi thdi doan
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Hinh 1. D6 thi phy tai trung binh gi coa tai Hinh 2. Db thi phy tii trung binh ngay cda
cong nghiép _ tai cong nghiép
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Xem phu tai trung binh theo mdi thoi doan. Phuong phéap nay giap chinh x4c hod mé hin
phu tai. Phy tai trung binh phu thudc vio gio trong ngay, ngay trong tuan, thang trong nan®
L= Ltb.Kh.KW.Km
trong do: Ly cong sudt phu tai trung binh. Ky: hé s6 theo gitr. K,: hé sb theo ngdy. K hé s
theo thang.
IL. PHUONG PHAP THU'C HIEN

Ta cin tim ra thiét hai cia khach hang trong khoang thai gian mét dién véi céc bude sau:

Budc 1: Lan lugt cho sir ¢b trén cac phén tir thir i cia hé théng va gan m3i phan tir nay vé
céc gia tri cudong dd hong hoc A, cho & bang 2. Tinh thoi gian sira chita r;, véi r; tdng thoi gial
stra chira cdc thiét bj 1am anh huéng dén hong hoc dé.

Bude 2: Tinh hé sb khoéng sin sang U;= A.r;.

Budc 3: Liét ké cac phin tir ma khi bj su ¢ gdy ra anh hudmg dén phu tai dang khio si
(khi sy ¢b tai cac phiin tir 1an cén s& giy anh hudng hodc mét dién phy tai dang khao sat). Tin|
tdng cuong do su cb A, thai gian sira chita r va hé sé khong sin sang U cita cac phan tir d6 the
cOng thirc saw:

Mai =ZAcs anh hudng aén i
Uizi=ZUcs anh hueng dén tais
Mai =Uaf g

Bude 4: Lip lai tir bude 1 dén bude 3 cho dén hét cac phin tir.
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Budc 5: Tinh céc théng sb ki thuat cia d9 tin cay:

SAIFI=x(N *2)/EN,

SAIDI=zw, # N,y /N, , CAIDI=(EN, * N}/ E(N, * 4, )a

ASAI=(TN, *8760-ZU, * N,)/[(ZN, *8760),

ASUI=1-ASAI
tong do N; ta sb phu tai tai nit i.

Buéc 6: Tir thoi gian sira chira & budc 1 tim ra gia tri mét dién Cjj théng qua mang neural.

Mang Multilayer Perceptrons (MP) vé&i thuat giai lan truyén nguge (BackPropagation
Algorlthm) ¢61lopan.dvay la dAu vao va ddu ra clia mang, n, la s6 neural 16p 4n. Céu triic

clia mang dugc thé hién trén hinh 8. Trong do:

+Piuvao d la khoang thai gian mat dién r tai cac vi tri dugce tinh & budc 1.

y

Cwdng 46 hong héc

I Cong sudt 1di Ly |

Thdi gian stfa chifa

Ai (1/ndm)

4

ri (gid¥)

Y

HE & khéng sdn sang
Ui=hi*r (giimim}

Mang neural MP
11dp 4n, ham kich
thich 14 ham Gaussian

v

Gid mat dign
Cij ($/kWh)

v Y

R
Tinh:

SAIFI=Z(Nieai)/ ZNi
SAIDI=Z(UsN)/ ZNi

ASUl=1-ASAl

CAIDI=Z (Ui Niyf Z(Ni#hi)
ASAL=( ZNiwgza0- ZUieN; }f EN*8760

—w L

Ni: 58 phu ti tai niti

Tinh:
Ne

ECOSTi=2s Cij.Lij.A ($/dm)

Ns
EENSi=2 rijLij.\i (MWh/nam)
i=t
IEARi=ECOSTVEENS:

Ns: téng s8 hdng héc trong thdi gian quan sat

Hinh 7. So d6 tinh cé4c thong sb tin cy

Y(X)

Lép ddura

Hinh 8. CAu tric mang Multilayer perceptrons
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Diuray la gia mat dién C imng véi khoéang thoi gian ngung cung cép d1¢n dé.

Ham kich cia neural 16p 4n 12 ham Gaussian:

D(p)=e

WI

o 1a hang sb, khi O(p) > 0 thi p > .

Mang dugc hudn luyén theo giai thuat lan truyén nguoe sao cho sai sé binh phuong ¢t
tiéu (1/2.(y —¢)?) thod sai s6 € cho trugc. Trong dé ¢ 1a gia tri mét dién thyc té img voi khoar
thdi gian ngimg cung cip dién do.

_ Buoc 7: Két hgp cac thong s6 ki thuat dugc tinh & buée 5, gia mat dién & budc 6, va cor
suat phy tai trung binh. Tinh cac thong sb:

N, N,
ECOST, =3 C,.I,.A »EENS, =3 1, 1A ° IEAR = ECOST, EENS,®

s=1

Fall

Budfc'=5:‘ Tinh lai budc 7, thay céng sudt phu tai trung binh bing céng suit phy tai trus
binh theo méi thoi doan.

I1I. UNG DUNG

1. Mé hinh va cic thng so clia mang phin phdi

Tram hién 4p
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Hinh 9. So d6 mgng tuéi dién phan phéi

Bdng 2.Cudng 6 hong héc va thi gian sira chira ca cac thiét b

Bang 1.Cong suét tai cac diém phu tai

Nhioh |Didm phu i Loai phy i Ei']’]g(;';;})"““‘
LP] HG dan cu 0.604
LP2 HG dén cu 0.965
LP3 Ho din cu 0.622
LP4 Hé din cur 0.536
LP5 Ho dén cuf 0.893
LP6 H§ dan cu 0.436
Lp7_  |Tdicéng nghiép|  1.837
LPg Ho din cu 0.769
LP9 HJ diin cu 1.164

- LP10 Hé din cu 0.620
LP1l H§ din cu 2.520
LP12 Hi dincu 0.455
LP13 Hé dan cu 1.067
LP14 | Tdicong nghiép 1.572
LP15 H§ din cw 0.978
LP16 H§ din e 1.826
LP17 | Tiicdéng nghiép 1.770
LP18 H¢ dan cu 0.794
LP19 Hd dén cu 0.420
LP20 Ho déncy 0.983
LP21 Hé dén cur 0.725
LP22 | Tdicdng nghiép 0.962

Thiét bi Cudmg d6 hong héc A (in/nam) Théi gian stra chiva r (phat/lan)
Pudmg day - 0,065 (1/km) 300
Céu chi 0,006 240
MBA 0,015 480




Mang phan phm dugce chon tinh toan’ gdm 5 nhénh véi chiéu dai dudng day dwoc cho trén
hinh 9. Cic méy cit chuyén nguén MC1, MC2, MC3, MC4 & trang thai thudng hd. Cong suit
cua tai trung binh duoc cho trén bang 1, cuong d6 hong hoc va thai gian sira chira duge cho trén
bang 2. Théi gian thao tac cua dao cach li 1a 60 phat.

Bang 3. Gia mat dién theo thdi gian ngimg cung cép

Thoi gian mét dién ,
Gia mét dién (SRW) 1 phit 20 60 240 480
Tai dan cu ) 0,0002 | 0,0279 | 0,1626 | 1,8126 | 4,0006
Tai cong nghiép 3,1663 | 4,3217 | 6,5508 | 16,2679 | 30,3254

S6 ligu tir bang 2 va 3 ldy tr Dién lyc Dai Loan [2]dimg 1am diF liéu tinh toan d& kiém
chirng céc ket qué tinh toan d¢ tin cay.

Ta can xfp xi ham thiét hai coa 2 loai tai dugc cho trong bang 3.

Ung dung ki thuat x4p xi bing mang neural, mang Multilayer Perceptrons (MP) v&i 1 16p & an

+ Piu vao la khoang thoi gian mat dién d (phut).

+ Diu ra 13 gia mét dién C ($/kW).

Tap mau duge cho trong bang 3 v&i ham kich hoat la ham Gausian. Qua trinh lan truyén
nguge hiéu chinh trong s& mang theo phuong phép sai s6 binh phuong cuc tiéu

(1/2(C-¢)*)

trong do c 12 gia mit dién thue té Ung voi khoang thoi gian ngimg cung cap dién do.

Trong bai bao nay khao sat 2 trudomg hop:

+ Truong hop 1 (chua cai tién): danh gia 6 tin ciy di véi mang phan phdi khong c6 may
cét chuyén-ngudn

+ Trudng hop 2 (d3 cai tién): danh gia do tin cfy ddi véi mang phan phdi khi Iap thém may
- ¢t chuyén ngudn (MC1, MC2, MC3, MC4) d& nang cao db tin cdy (hinh 9).
IV. KET QUA TiNH TOAN

1. Khi xdy ra sir ¢ tai t = 9 gid, thir ba, ngay 30, thang 6

Pé thé hién 15 sy chinh x4c véi thue t& khi dénh gia do tin cay theo cdng sut trung binh
thdi doan, ta phai so sanh véi két qua danh gia do tin cdy theo cong suat phy tai trung binh duoc
thé hién trong hinh dudi day:

| 1 tovag Bl va FUOST (kSN D) EENS 14 toung buh 3 EENS (MWI/Nan)
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Hinh 10. Gia mét dién ki vong truéc khi cai tién  Hink 1. Ki vong thiéu hut dién nang truéc khi cai tién

MWhMIm
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Hinh 12. Gia mét dién ki vong sau khi cai tién Hinh 13. Ki vong thiéu hut dién ning sau khi cai tién
trong do: EGOST tb: 1a gia mit dién ki vong dugc khao sat theo cong suét trung binh;

ECOST : I4 gi4 mét dién ki vong dugc khao sat theo céng suat trung binh thai doan;

EENS tb: 1a ki vong thiéu hut dién nang dugc khao sat theo cong suét trung binh;

EENS: 1a ki vong thiéu hut dién ning duoc khao sat theo cong sudt trung binh théi doan.

Nhén xét:

Khi sir b tai t = 9gié thi céng sudit cia cac tai cong nghiép dang & dinh nén gia mét dién k
vong (ECOST) cia cac tai cong nghiép lon hon nhiéu so véi ECOST ciia céc tai c6ng nghié
img v&i db thi 1 bac, didu nay din dén ki vong thiéu hut dién nang (EENS) ciia cic tai con
nghi¢p rng vai db thi phu tai nhiéu béc s& 16n hon EENS cua cac tai cong nghl@p ung voi dé tt
1 bac. Bbi vai tai dan cu tir O gir dén 7 gie thi gan nhu khong tiéu thy cong sufit nén khi 14
trung binh thi cong sudt s& thap hon tir 7 gir dén | 1 gio, tir 13 glor dén 17 glo va dic bi¢t & ca
diém tir 18 gio dén 22 gior (hinh 4). Nén khi sy ¢b tai t = 9 gidr thi cong sudt coa tai din cu s
cao, din dén ECOST ciia cac tai dan cur s& cao hon ECOST ciia cac tai dan cu twong vng véi d
thi 1 bac (hinh 10, 11).

Viée cai tién s& thdy dugce hidu qua to 16n cla tai cong nghiép tai gid cao diém cia tai cdn
nghiép, giam dugc gin 40% so vai khong cé may cit chuyén mach (hinh 12, 13).

2. Khi sy cb tai t = 18 gid, thir ba, ngay 30, thing 6

ECOST rii truny binh va FCOST (k$/MNam) EENS tdi nung binh va EENS {(MWNH/Nim)

B ECOSTIE
EEecosT

MWhn

o rdd Fim rdj

Hinh 14. Gia mat dién ki vong truéc khi caitién  Hinh 15. Ki vong thifu hut dién ning truéc khi ca
tién
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Hinh 16. Gia mét dién ki vong sau khi cai tién Hinh 17. Ki vong thién hut dién nang sau khi cai tién

Nhin xét:

Khi xét su cb tai t = 18 gio (day 1a gid cao diém cla tai dan cu) nén ECOST va EENS cua
tai dan cu khi xét db thi phu tai nhiéu bic s& cao hon rit nhiéu so v&i ECOST va EENS cua
tai dan cu tuong img v&i db thi 1 bic. Thoi gian sira chita cia MBA 14 12 gid va khi su cd tait =
18 gitr thi thoi gian sira chita r cla tai cong nghiép nim hoan toan trong gi&r thip diém nén
ECOST va EENS cua tai céng nghiép nhé hon nhiéu déi véi ECOST va EENS cia tai cong
nghiép Ung véi @b thi phy tai 1 bac (hinh 14, 15).

Khi sir ¢b tai nhanh dau ngudn chinh thi ECOST va EENS cia cac tai ¢ déu nguon (1,5,
11, 15, 19, 20) sau khi cai tién khéng giam vi phai miét thoi gian stra chita nhanh diu nguon.

» V. KET LUAN

Viéc danh gia chinh xéc thong s& d6 tin cdy 12 hét sirc cin thiét dac biét 1a gia tri ECOST.
Pay Ia tiéu c!mén quyét dinh sy thanh bai cita cong ty. Gidr cao diém la thoi gian ma luong sén
pham san xuit ra cang nhicu, va khi bi mat dién thi thiét hai clia cOng ty cang'nhiéu, diéu nay thé
hién r5 nhit & nhitng khau doi hoi chit luorng dién néng ngat nghéo nhu quy trinh sin Xuét linh
ki¢n dién tir. Do d6 cac cong ty phai co giai phap cai tién ngudn dién cung cip cho cong ty dé
giam thiét hai dén muc thip nhat. ‘
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SUMMARY
RELIABILITY COST/WORTH ASSESSMENT OF DISTRIBUTION SYSTEMS
INCORPORATING TIME-VARYING LOADS

Reliability worth analysis has an important role in power system planning and operati
The interruption cost is a parameter to assess the customer damage functions and wc
reinforcement. This paper provides two reliability cost analysis with incorporating average lo
and time varying loads. The installed section breaker to reinforce reliability was proposed.

Dia chi: Nhdn bai ngay 22 thang 4 ndm 21
Pai hoc Béch khoa TP. H5 Chi Minh.
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