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TOM TAT

Trong lugn van nay tac gia chi tdp trung gidi quyet van dé dé tin cdy ciia hé thong phén
phoi khi ¢6 DG tham gia theo quan diém cung cdp day di dién ning. Phwong phdp trinh
bay dwa vao kiéu van hanh ciia DG: DG chay tdi dinh ( khi gia dién cao hon chi phi chay
DG ) hodc la DG diw phong ( khi gi dién thap hon chi phi chay DG ). Khi DG dyw phong
thi xét dén xdc suat khéi dong thanh cong cua no. Qua viéc tinh toan chi 56 do tin cdy cua
lu6i dién phdn phéi cé6 DG tham gia bao gom: tan sudt mat dién kéo dai (SIF-sustained
interruption frequency), thoi gian mat dién (ID- interruption duration), tan sudt mat dién
thodng qua (MIF-momentary interruption frequency), nang lwong khong dwoc cdp cia
tai (ENS-energy not supplied) cho phép ta danh gid do tin cdy cia hé thong ciing nhw dé
ra duoc cac bién phap cdi thién dwoc do tin cdy do.

ABSTRACT

This paper chiefly focuses on solving the reliability problem of the distributive system
with participation of DG to provide sufficient power. Methods are presented basing on
the operation mode of DG: DG operates peaking mode (when electricity price is higher
than fuel costs of DG) or standby mode (when electricity price is lower than fuel cost of
DG), and reviewing probability of DG in standby mode succeed in staring. Calculating
the reliable indices of section in distribution systems such as SIF, ID, MIF, ENS allows
us to evaluate the reliability of system as well as the proposed measures to improve that
reliability.

Tir khoa — distribution generation, reliability of distributed system, evaluating
reliability, reliability index.

I. GIOI THIEU

’ ) ‘ c6 thé bi thiéu hut dién khan cap, néu nhu
H¢ thong phan phdi 1a mdt phan quan

DG khéng du cong suat. Chi sé quan trong

trong cua hé théng dién trong viéc cung
cap dién dén khach hang. Phuong phap
phan tich DG trong lu6i phan phdi thi khac
phuong phép phan tich may phat cong suat
16n cta ludi truyén tai. Mot s6 khach hang
bi tach khoi tram bién ap trung gian hodc
DG sau khi su ¢d, tham chi viéc mat dién
mot ph'?ln van duoc duy tri, cac khach hang

dé danh gia do tin cay cua hé thong 1a thoi
gian va tan suat mat dién kéo dai. Néu thoi
gian nay dii ngan thi khach hang chiu mat
dién tirc thoi, néu khong thi khach hang
chiu mat dién kéo dai. Cac nguén khac
nhau gdm (tram bién 4p trung gian va cac
DG) phuc hdi lai phu tai s& anh huong 1én
chi s6 do tin cay nhu 1a thoi gian mat dién
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kéo dai hay turc thoi.

Bai bdo nay trinh bay phuong phép
phan tich chi s6 do tin cay cua ludi dién
phan phéi dva vao 2 kiéu van hanh ciia DG
( DG chay tai dinh khi gid dién cao hon
chi phi chay DG va nguoc lai DG la du
phong ). Ap dung tinh chi s6 d9 tin cdy cua
ludi dién phan phéi 7 nhanh va 2 DG, tir
do6 chiing ta danh gia cling nhu dua ra bién

phép cai thién do tin cay do.
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\Elec’cn’ city price (2)

Dinh Gid B Tin Ciy Ciia Ludi Dién Phin Phdi C6 Sir Tham Gia Mdy Phét Dién Phin Tén

II. PANH GIA PO TIN CAY
CUALUOGIPHANPHOIDUA
VAO KIEU VAN HANH DG:

1. Kiéu vin hanh ciia DG (operation
mode ):

DG c6 hai kiéu van hanh 1a: kiéu tai dinh
(peaking mode) la luc gia di¢n cao hon chi
phi chay DG va kiéu du phong (standby
mode) la lac gia dién thép hon chi phi chay
DG [7]. Thoigiant , la tong thoi gian DG
van hanh kiéu tai dmh

Fuel cost (3)
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2. Ma tran lién két:

Ma trdn A,(i,j): vang i dugc ndi t6i nguon
vO han S/S duoc hay khong khi su co xay
ra trong doan j. Phan tir A (1,]) chi co gia
tri 0 hodc 1. A (i,j)= 1, ving i ndi duogc véi

A=

o o o O
e e T e T

== =
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ngudn S/S khi su ¢b ving J A (1,))=0, ving
i khong nbi duoc voi ngudn S/S khi sy co
vung j.

Ma trdn B (i,j): ving i ¢6 duo’c phuc
hoi boi DG k hay khong khi sy ¢6 ving j.

00 0 3

20 0 2
B, (i.j) =

1 1 01

00 0 0]
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3. Su thiéu hut nguon:

..............

Hinh 1. Ludi phan phdi minh hoa ma tran lién két

Ly i i(t) = Li1.45(0)
Ly ii(D=0
Pi i (1) = Pri 5(D)
P.ii(=0

EW P~ L

— Pi (0. Lt 50

- Lt i i(0. Pri (0

= Pk__ i=__]'('f) (1)
(ngugc lai)

= Ly i4(0(2)
(ngugc lai)
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Tai khong dwge cdp

Py ivi(t)
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Hinh 3.4 tdi khong cung cdp cua mdt ving

Trong d6: Luong cong sudt khong duoc
cap cua tai ( load not supplied-ENS) va
luong cong sudt thira ( remaining power )
ctia ngudn DG c6 thé duoc xac dinh bang
hé phuong trinh dé qui (1) va (2). O day:

gic
Hinh 3.3 Quan hé gitta Ly ; (t) va Py i i(t)

T la khoang thoi glan
fai khong dugc cung cap
trong ndm cua doan 1 khi
su ¢ ¢ vung j.

(t) 1a cong suit cua
tal ban dau ngay trudc
khi su cd.

L.® la ENS vung i sau khi DG tir 1 dénk
phuc hoi tai, P, (t) cong suat thira sau khi
nguon DG, phuc ho1 vung i. i’ 1a vung ngay
trude ving i theo thir ty phuc hoi.
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4. He s6 anh huéng (impact factor) : nhiing mét dién ngén hodc mét dién thoang

Khi c6 su ¢, cong suat s& dugc cung  qua hay cling co thé khong dé mat dién. Tat
cAp tir nhidu ngudn khac nhau tir d6 ¢6 thé ¢ cac yéu td nay duoc xét dén trong hé sb
lam giam tinh trang mat dién kéo dai thanh ~ anh huong E__ (t) duge cho trong Bang 1.

Bang 1 hé s6 anh huong E

eqiiD q=1 [ q=2 [ q=3 | q=4 q=3
e=1 0 0 0 0 0
e=2 1 r(t) 0 1 L, (Oxr()
e=3 0 0 | | 0
e=4 1 rj(t) 0 | Lo’i’j(t)xrj(t)
e=5 0 0 0 0 0

) . . (V¢i peaking mode thi ta khong dé cap dén
Trong do, e cho biét ngu6n nao s& phuc hdi  x4c xuét khéi dong thanh cong vi lac nao
lai vang i sau khi sy ¢ xay ra 6 ving j: DG ciing hoa ludi)
e=1: duoc phyc hoi boi cac ngudn vo cung  Con q dai dién cho céc chi so tin ciy va
16n; e=2: khong dugc cap dién do thieu cho biét n6 tang 1én bao nhiéu khi c6 sy
cong sudt hodc bi cach ly; e=3: duoc phuc ¢ xdy ra: q=1: tang SIF do su ¢6 kéo dai;
hoi béi tat ca cac DG ¢ standby modq khoi g=2: tang ID do su ¢6 kéo dai; q=3: tang
dong thanh cong; e=4: dugc phuc hoi boi  MIF do su cb kéo dai; q=4: ting MIF do
cac DG nhung khoi dong that bai; e=5: sy c6 thoang qua; q=5: ting ENS do sy c6
duoc phuc hoi boi cac DG ¢ peaking mode  kéo dai.

5. Do tin cay trong vung (reliability in the section ):
Ta c6 cong thire sau:

Nlirnit
Pr (t) = g [1 -0, (). W, () {1-Ps(®}] (3)

Trong do : Pr, (t) 1a x4c suat DG cung cap nang luong khan cap cho vung i khoi
dong thanh cong, PSk(t) 1a x4c suat DG, khoi dong thanh cong.

- o, (t) cho biét kiéu van hanh cia DG k o, (H=0 t<t
a(t)=1 nguoc lai

Néu DG, phat tai dinh thi o, (t) = 0, du phong thi a, (t) = 1
-W,. (t) dién ta nguon DG, c6 khéi phuc lai doan 1 dugc hay khong.

kM(t) =1 neu L. (t) L.,®
W (t) 0 nguoc lai (5)
Neu ngudn DG, phuc hoi duoc ving i thi W, =1 va nguoc lai.

run,k
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Ngoadi ra ta ¢6 hé s6 lién quan sau :

Nlimit
B FS, ]’J(t) = [1_ kzl
Nlim it

H {1-o®OW (O xP

(6)

“F,, (=1 ,El (1-a,OW,, O x(1-P ) ()

Nlim it

Nlim it

-F,, (0= g [1- o, (HW, (D] x [1- g 1-W, (0] ®)

Tinh chi s d6 tin cay theo cong thirc (9), (10), (11) sau day :

Rr,i = Z{Rmsxmztn i,j+ Rlimitr,1,j} (9)
i
Nyenlimie
Runlimirr,z’,j =|1-
k=1

Nunlimit

]_[ (- 4G)
x—{il(t}E i

Ry rij —

+ Z l}'(ﬂ{Fs 178 Bz j(8) + Fr j(8)E s j(8) + Fp ; j(E)Es s, _;'(t):ll

t=Tijtl

Do tin cay gom 5 chi s6 sau day: R
tan sudt mat dién kéo dal vung i (SIF- lan/
nam); R, ;: Thoi gian mat dién kéo dal do
su cO keo dai vang i ( ID- gio) ; R,
suat mat dién thoang qua do sy cb keo dal
vung i (MIF1- lan/nam) ; 5 R,: tan sut mat
dién thoang qua do sy c6 thoang qua ving
1 (MIF2 lan/nam). R, :Nang luong khong
duoc cap vung i do su co kéo dai (ENS-
kwh).

1. Vi DU AP DUNG: Khéo sat 1 luéi
phan phoi ¢6 7 vung va 2 DG sau day:

ving 1, 2, 3, 4, 5, 6, 7 ¢6 chiéu dai lan
luot 1a 22, 22, 10, 13.5, 13.5, 11.5 va 14
km. Cong suat dinh cac ving 1a 30kW/km.
Cuong d6 hong hoc cac vung 1a 0.08 (lan/
nam/km). Xac suat khoi dong thanh cong
12 0,95, 0,9, thoi gian chay tai dinh 1a 2.300
gio va 3.000 gio cua DG1 va DG2.

T
[]{rwu@ﬁixéikﬂﬂ%mﬂﬂ
=1

(10)

(11

1/ Giai thuét dé xuit:
- So d6 ludi dién phan phoi dugc bieu
dién bang tap tin: MachDien1.txt nhu sau:

BE=E

I} MachDien?.txt - Notepad
e Edit Format Yiew Help
T (hedd ditn cd 7 ving) -
0100100

1010000

0101000

oo10000

1000010

oooo101

noooo10

2 (cé2D3C)

7 (DG ndivio wing 7

3 ( DG2 ndi vao wing 3)

- Thong s phu tai va thong s6 DG dugc xay
dung bang tap tin: PhuTai7.txt nhu sau:
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P PhuTai7.txt - Notepad 2/ Keét qua:
At Fomat View Hep Chuong trinh dugc trinh bay sur dung
660 9001200 2200 6200 ( phu tad viing 1) = ngon ngir 1ap trinh Java véi phan mém

660 550 250 2000 6400 :
300 250 200 2900 £200 ung dung NetBeans IDE 6.5.
405 300 250 2600 6600
405 350 300 2100 5900

345 200 100 2500 6000 vaApplication]| - NetBeans IDE 6.5 [=1(c3]
420 260 300 2200 7000 File Edil Viev Mavige Sourc Refack Rur Debl Profil Yersion Tool Windo Hel
1000 2300 ¢ C.suit v thid gian chay t& dinh DG1) = 2l Q- |
500 2000 ( C.suft vh thii gian chay !Eéi dinh DG2) ﬁ E . % o : a B
0.95 (ac xuit khéi déng DG1) T8 D -G
0.8 O(:ati Xuat/\kho’l d?n’g I_?Gz? | StartPage x| |55 Main java x| DO
176 { cwbng &% oy hong cloa ving 1) — —
176 BR-B-QATHEFeR e @&
0.8 package javaapplicationl: -~
108 -
102 import java.io.FilelnputStresmm;
' T import javax.swing.JoptionFane;
0.52 = import java.lang.String; B
1.12 ¢ 3
w
11| ms|
3
Message E| Message E|
® Tan suat mét dién kéo dai cac viing @ Thévi gian mat dién cac ving

(SIF-fiyear) {ID-hour)

Rla: Rla:

1.760 3.520

3421 6.243

1.604 3.209

2.684 5.369

1.523 3.045

1.634 3.268

2.066 4.131

Message E| Mess;ge rz|
@ Tan sudt mat dién thodng qua @ Tai khing dwo'c cap cac viing
(MIF-fiyear) (ENS-kwh)
Rla: Rla:
1.760 1592.840
3.758 3280.512
16.085 780.099
17.165 1674.424
18.342 1047.395
28.774 672.623
37.998 1585.541

Khi ta thay d6i cac thong s cua hé thong, két qua tinh toan cac chi s6 do tin cay
nhu sau:

1/ Chi s6 d¢ tin cay SIF khi thay doi x4c suat khdi dong cia DG ()
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Xac suat khoi dong thanh cong ciia DG cang 16n thi chi sé SIF cang nho, nghia la
hé thong tang dg tin cay va nguoc lai.

2/ Chi s6 d9 tin cay SIF khi thay doi thoi gian tai dinh cua DG (t,,,,)
SIF ( 1an/ndm)
Vin Khi _ sl k h i | Khi tang
g t =1900gio B . _ S
V”““ 3 trun’]—2300g1'0’ t ., =3000gi0 va
t =2700gio vat =3000gi0 tn,=3500
Vine 1 1.760 1.76 1.760
Vine 2 3.121 3.121 3.121
Vine 3 1.840 1.604 1.381
Vine 4 2.920 2.684 2.461
Vine 5 1.726 1.523 1.334
Vine 6 1.963 1.634 1.330
Ving 7 2.501 2.066 1.663
SIF(lan/nam)
Vin K.l}l Khi cs Khi tang cs
g giam cs -~ N
DG —750 | DG,=1000 DG, =1500
l = =
DG.=300 DG,=500 DG,=1000
Ving 1 1.760 1.76 1.760
Ving 2 3.520 3.121 2162
Ving 3 1.604 1.604 1.604
Ving 4 3.850 2.684 2.684
Ving 5 1.962 1.523 1.523
Viing 6 1.634 1.634 1.634
Ving 7 2.066 2.066 2.066

tang 1én, nghia 13 hé thong giam do tin cay. Khi ting thoi gian chay DG 1én thi
SIF giam xudng nghia 1a d tin cdy cua hé thong tang 1én.

3/ Chi s6 d6 tin cay SIF khi thay ddi cong sut cia DG (kW):
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SIF( 1511.-"'1151;1\1)
Khi " Khi
Vi giam cs | CS Khi tang cs
8 I DGi=750 | DG=1000 | DG,=1500
DG DG, | DG>=1000
»=300 =500
Vung 1 1.760 1.76 1.760
Ving 2 3.520 3.121 2.162
Ving 3 1.604 1.604 1.604
Vung 4 3.850 2.684 2.684
Vung 5 1.962 1.523 1.523
Ving 6 1.634 1.634 1.634
Vung 7 2.066 2.066 2.066

4/ Chi s6 d¢ tin cay SIF 3 truong hop: DG du phong va DG phat hdn hop khi tai thay
doi theo thoi gian va DG phat hon hop khi tai dinh

IV. KET LUAN

- Khi ¢6 DG tham gia vao luéi phan phdi,
néu xac suat DG khoi dong thanh cong
cang 16n thi tan suat mat dién kéo dai (SIF)
cang nho.

- B tin cdy cua ludi dién dugc nang cao
khi t6 chtic c6 may phat dién phan tan va
ding may phat nay dé du phong ( khoi
dong hoan toan thanh cong ).

- Khuyén khich chii s¢ hitu DG tham gia

SIF (lan/nim)
Ving Tét ca DG d?u lady | DG phit hén | oo shat hén hop.
phong - khéi dgng hop va tgl theo t4i dinh
thanh cong va tai theo thoi gian
thot gian
Vime | 1.760 1.76 1.760
Viine 2 3.086 3.121 3.520
Vine 3 0.800 1.604 1.604
Vime 4 1.880 2.684 2.684
Vime 5 1.080 1.523 1.523
Viine 6 0.920 1.634 1.634
Vilne 7 1.120 2.066 2.066

vao phat dién hoa ludi gop phan giam ap
luc thiéu dién va ciling cai thién do tin cay
cap dién, boi vi ting th(‘yi gian chay (t, .
) cua DG thi thoi gian mat dién ludi phan
phéi giam.

- P tin cdy cta hé théng phan phdi ¢ khia
canh su dﬁy da cung cép dién. Do d6 cong
sudt hay kha ning ctia DG cang 16n s& cai
thién dugc do tin cay cua hé théng.

- Chi s do tin cay khong phu thudc vao
kiéu tai ( tai dinh hodc tai thay doi theo thoi
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