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Tom tat:

D0 tin cay hé thong dién tir 1au da dudc nghién clru véi ba cap do: cap do ngudn phat, cap do tich
hgp ngudn va IuGi dién truyén tai, cdp do hé thong dién bao gom ca Iugi dién phan phdi [1]. Tuy
cap do dau tién chi 13 nén tang cho cac cdp do ti€p theo nhung van tiép tuc dudc nghién cltu, dic
biét la cac nghién clru tich hgp ngudn ndng lugng tai tao. M6 phong Monte-Carlo thudng dugc st
dung d€ md ta céc trang thai phat clia cac ngubn phat cling nhu' cac ché& dd phu tai trong hé théng.
Bai bao trinh bay tuabin gié cong suat 2,055 MW vdi 4 trang thai phat dugc mé phong theo phuang
phap Monte-Carlo va dugc tich hgp trong IuGi dién chuén thir nghiém dd tin cdy IEEE-RTS phién ban
1979 [2]. Céc kich ban nghién cltu véi ti 1€ ngudn gid thay déi trong tong cdng sudt ngudn phat
(0,2%; 2,4%; 3,6%; 4,8%) da dugc thir nghiém. Mbi kich ban dién gi6 ndy lai dugc thir nghiém vai
nhiéu mirc dinh phu tai ndm khac nhau. Két qua cta cac nghién clru nay dudc so sanh vdi cac két
qua thr nghiém chuén thdng qua gia tri LOLEH.

T khoéa:

D0 tin cdy, mo phong Monte-Carlo, mé phdéng nhiéu trang thai, tuabin gid, IuGi dién th&r nghiém
IEEE-RTS.

Abstract:

Reliability of Power System research has a long history included three levels: generation facilities,
integration of generation and transmission and power system consisting of distribution system [1].
The first level is basic step for the next level, still being interested, especially on researches of the
renewable energy sources integration. Monte-Carlo simulation is used to describe power state of
traditional genarations, wind turbines and hourly load of the power system. In particular, the 2.055
MW wind turbine is simulated in four stages. The reliability test power system IEEE-RTS (version
1979 [2]) was used to verify the simulation method. Four scenarios of the share of wind power were
tested: 0.2% 2.4%, 3.6%, 4.8%. Each scenario was simulated respectively with different load levels.
The obtained simulation results are compared with the standard test.

Keywords:
Reliability, Monte-Carlo Simulation, Multi-Stages Simulation, Wind Turbine, IEEE-RTS testing System.
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1. GIOI THIEU CHUNG

Do tin cay hé thong dién da dwoc nghién
cau tor nhimg nam 1970. Nhom nghién
cau cua Roy Billinton dugc xem nhu
nhitg ngudi khoi xuéng cho van dé nay
v6i nhiéu cong bd khoa hoc. Té chirc
IEEE sau d6 di tap hop cé4c nghién ciu vé
d6 tin cay hé thong dién theo cac giai
doan tir 1971 dén 2002 [3-9]. Mot sb chi
tiéu danh gia dugc dua ra nghién ctu da
tré thanh nhirng chi tiéu co ban nhu: xac
suit mat tai (LOLP), ky vong mét tai
(LOLE hoic LOLEH), ky vong ton that
dién nang (LOEE). Hau nhu cac nghién
ciu vé do tin cay hé thong dién déu sir
dung mé hinh luéi dién mau do té chirc
IEEE dua ra duoc goi la IEEE-RTS. Céac
lusi dién miu nay cé nhiéu phién ban
khac nhau: phién ban dau tién nam 1979,
sau d6 dugc m¢d rong vao nam 1986 [10]
va nam 1996 [11]. Ngoai ra, Billinton va
c4c cong sy con phat trién mot phién ban
ludi dién mau nho hon dugc goi 13 RBTS
[12] dung cho dao tao dé khai théc nhitng
van dé co ban nhat caa nghién cau vé do
tin cay hé thong dién.

Nhiing c¢éng bd khoa hoc gan day khong
chi tap trung vao cac hé théng véi cac
nguon phéat tir nang luwong hod thach
truyén théng nita, thay vao dé la cac
nghién ciru do tin cay hé thong dién co su
tham gia cia cic ngudn ning luong tai
tao. Nhiing nghién ctru theo hudng nay
duoc khoi xudng boi nhém nghién cuu
cua Billinton va Allan véi cd&c mé hinh
dién gio tich hgp [13-15], sau d6, dugc
phét trién boi cac nhom nghién ciu khéc
tap trung vao mé phong céc trang thai cua
tuabin gi6 [16] hay anh huong cua yéu t6
khac nhu dia hinh [17]. Trong bai bao
nay, md phong Monte-Carlo duoC su

dung dé thuc hién tinh toan LOLEH trong
nghién ctru d6 tin cay hé thong dién cap
d6 ngudn phat. Cac tuabin dién gi6 duoc
thém vao trong co cdu ngudn phat cua
ludi dién mau IEEE-RTS phién ban 1979
thay cho mot sb don vi phat dién truyén
thdng ma tong cong suat phéat khdng thay
d6i. C4c tuabin dién gi6 dugc mo phong 4
trang thai theo phuong phdp moé phong
Monte-Carlo dé xuat boi Beshr va cac
cong su [18]. Do vay, ndi dung bai bao sé
bao gom cac muc sau:

e Muc 1: Gigi thiéu chung vé cac nghién
ctru do tin cay hé thdng dién va noi dung
cua bai bao.

e Muyc 2: Trinh bay lué6i dién mau IEEE-
RTS duoc st dung cho nghién ciu, dong
thoi mé ta cach thirc mé phong Monte-
Carlo cua cac ngudn phét va phuy tai. Dir
liéu cua loai tuabin dién gi6 sir dung trong
cac kich ban nghién ctru khac nhau duoc
mo ta véi nhitng dac tinh co ban.

e Muc 3: Trinh bay mé hinh mé phong
Monte-Carlo nhiéu trang thai cua mét
tuabin dién gi6, bao gém md hinh 3 va 4
trang thai.

e Muc 4: Trinh bay két qua va cac thao
luan xung quanh két qua dat duoc.

e Muc 5: Tom tat lai cac két qua chinh
caa nghién ctu va dé xuat cac hudng
nghién cu tiep theo.

2. DI LIEU VA PHU'ONG PHAP
NGHIEN CUU

2.1. Lwéi dién thir nghiém mau IEEE-
RTS

Ludi dién nay chaa 11 nha may truyén
thdng (than, dau, hat nhan, khi ty nhién va
thuy dién) voi 33 don vi phét (tuong tang
33 may phat) cong suat tir 12 dén 400
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MW. Hé thng truyén tai chira 38 duong
day néi cac phu tai va ngudn & cip 138
kV va 230 kV. Tuy nhién, nhu da gigi han
linh vuc nghién cau, bai bao chi sir dung
dir liéu ngudn phat, cac thong s6 duong
day khong dugc md ta trong phan tiép
theo.

(ISSN: 1859 - 4557)

nghién ciru bang cach don gian 1a thay doi
phu tai dinh nam (IEEE-RTS cé gia tri
gdc cua phu tai dinh nim 1a 2850 MW).
M6 hinh tai dugc biéu dién ¢ cac bang 1,
bang 2 va bang 3.

Bang 1. Phan tram phu tai dinh tuan
theo phu tai dinh nam

o Tudn Phan traim Tudn Phin trdim
l . dinh (%) dinh (%)
N ﬂ? s 1 86,2 27 75,5
, o ! ’
o 2 90,0 28 81,6
230KV 3 87,8 29 80,1
4 83,4 30 88,0
- 5 88,0 31 72,2
6 84,1 32 776
7 83,2 33 80,0
8 80,6 34 72,9
9 74,0 35 72,6
10 73,7 36 70,5
. 11 71,5 37 78,0
12 72,7 38 69,5
| 13 70,4 39 72,4
i I £ 14 75,0 40 72,4
Figure 1 -~ TEEE Rebisbility Test Systen 15 7211 41 743
Hinh 1. So d mét soi Iwéi dién IEEE-RTS 16 80,0 42 74,4
phién ban 1979 17 754 43 80.0
2.2. M6 hinh tai 18 83,7 44 88,1
Thong thudng c¢é hai cach dé biéu dién dir 19 87,0 45 88,5
liéu phu tai: gié tri thuc té cua phu tai theo 20 88,0 46 90,9
gio hoic gia tri gian tiép cua phu tai gio 21 85.6 47 94,0
théng qua quan hé vai cac dinh phu tai 29 811 8 89.0
ngay, tuan, thang, nam). Bai bao st dun
éﬁgli)eiu phu tai gigém tiép) md ta trong céng 23 00 s 242
bé khoa hoc v& lui dién miu IEEE-RTS |24 | %87 >0 97,0
phién ban 1979. Trong d6, dit liéu phuy tai 25 89,6 51 1000
gio ¢6 thé thay dbi duoc theo cac kich ban 26 86,1 52 95,2
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Bang 2. Phan tram phu tai dinh ngay
theo phu tai dinh tuan

Ngay Phan trim dinh (%)
Thir 2 93
Thir 3 100
Thir 4 98
Tht 5 96
Thtt 6 94
Thit 7 77
Chu nhat 75

Bang 3. Phan tram phu tai dinh gio»
theo phu tai dinh ngay

Tuén mua Tuén mua Tuén mua
dong hé xuén/thu
1-8&44-52 18-30 9-17&31-43

Gio

Ngay | Ngay | Ngay | Ngay | Ngay | Ngay
lam | cudi | lam cuoi lam cuoi
viéc | tuan | viéc | tuan | viéc | tuan

12-1am 67 78 64 74 63 75

1-2 63 72 60 70 62 73

2-3 60 68 58 66 60 69

3-4 59 66 56 65 58 66

4-5 59 64 56 64 59 65

5-6 60 65 58 62 65 65

6-7 74 66 64 62 72 68

7-8 86 70 76 66 85 74

8-9 95 80 87 81 95 83

9-10 96 88 95 86 99 89

10-11 96 90 99 91 | 100 | 92

11-12 95 91 | 100 | 93 99 94

Tuédn mia Tuén mia Tuédn mia
dong hé xuan/thu
1-8&44-52 18-30 9-17&31-43

Gio

Ngay | Ngay | Ngay | Ngay | Ngay | Ngay
lam cu‘éi lam cuéi lam cuéi
viéc | tuan | viéc | tuan | viéc | tuan
9-10 83 92 92 93 90 95
10-11 73 87 87 88 80 90

11-12 63 81 72 80 70 85

2.3. M6 hinh cac don vi phat truyén
théng

Mo hinh cac don vi phat trong cac ngudn
phat duoc trinh bay trong bang 4. Theo
do, tong cong suat phat cua hé théng la
3405 MW. Céc thdng s cua cac don vi
phéat bao gom:

e MTTF: thoi gian hong héc trung binh;
e MTTR: thoi gian stra chira trung binh;
e FOR: ti 16 nging may bat budc
(=MTTR/(MTTF+MTTR)).

Trong dir liéu gc cua cac don vi phat,
thong sd thoi gian bao dudng dinh ky
(Scheduled Mantenance) ciing dugc mo
ta. Tuy nhién, trong bai bao chi sir dung
thong s6 FOR d& mé phong ngudn phat
twong tu nhu cac nghién ciu dan ching
trong phan gigi thiéu chung.

Bang 4. Di¥ liéu m6 phéng do tin cay
cuia cac ngudn phat

12-1pm | 95 90 99 93 93 91

1-2 95 88 | 100 | 92 92 90

2-3 93 87 | 100 | 91 90 90

3-4 94 87 97 91 88 86

4-5 99 91 96 92 90 85

5-6 100 | 100 | 96 94 92 88

6-7 100 | 99 93 95 96 92

7-8 96 97 92 95 98 | 100

8-9 91 94 93 | 100 | 96 97

con o Thoi gian
s z‘itg SO to FOR MTTF | MTTR | bao dudng
(M”W) may (h) (h) dinh ky
(tuan/nam)
12 5 10,02 | 2940 60 2
20 4 |00 | 450 50 2
50 6 | 001 | 1980 20 2
76 4 10,02 ]| 1960 40 3
100 3 | 0,04 | 1200 50 3
155 4 1004 | 960 40 4
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con o Thoi gian
918616 MTTF | MTTR | béo dudng
suat .| FOR . .
(MW) may (h) (h) dinh ky
(tuan/nam)
197 3 0,05 950 50 4
350 1 0,08 | 1150 100 5
400 2 0,12 | 1100 120 6

(ISSN: 1859 - 4557)

2.4. M6 hinh cac tuabin gié

Nhu da gidi thiéu, cac tuabin gio trong bai
bao dugc mdé phong 4 trang thai phat, bao
gom cac trang thai twong tng céng suat
phat 100%, 75%, 50% va durng phéat. Cac
thdng sé md phong 4 trang thai dugc biéu
dién & bang 5.

Bang 5. Thong s6 mé phdng 4 trang thai caa tuabin gié dwoc siv dung trong nghién ciru

5 MTTF 100% | MTTF75% | MTTF 50% P
Thcing Ve (Mis) |V, (mis) Ve 0 0 0 MTTF r

s6 (m/s) (h) (h) (h) ® | vmw)
Gia tri 3,5 14,5 25 300 250 200 40 2,055

2.5. Cac kich ban tich hop dién gié
Theo dir liéu géc cua IEEE-RTS, tong
cong suat phat caa hé thng la 3405 MW,
muc dinh phu tai nam 1a 2850 MW, cac
don vi phét truyén thng c6 cong suit nho
nhat 1a 12 MW, cdng suat phat dinh murc
cua tuabin gio la 2,055 MW. Véi nhiing
dir liéu nay, c6 4 kich ban dugc dé xuét
trong nghién cuu:

Kich ban gi6 1: Gir nguyén dir liéu cua
ludi mau IEEE-RTS va thém 4 tuabin gio
2,055 MW. Kich ban nay dé xuat nham
kiém ching khang dinh rang néu ti Ié dién
gi6 qua nho so voi tong cong suat kha
phat cua hé théng thi do tin cdy cap do
nguodn phat s& khong bi anh huong (thdng
qua gia tri LOLE, LOLEH truéc va sau
khi tich hop nguon dién gio).

Kich ban gio 2: Kich ban nay c6 thém
cac tuabin gi6 méi thay thé cho mot vai
don vi phat truyén thong caa ludi dién. 1
t6 may 12 MW va 3 t6 may 50 MW dugc
thay thé bai 80 tuabin gid. Luc nay, tong
cong suat kha phat van tuong duong vdi
gia tri cua ludi dién mau nhung ti I¢ dién
gi6 chiém 4,8% tong cong suét kha phét.

Kich ban gi6 3: Tuong tu véi y tudng
cua kich ban gi6 2, hai t6 may 20 MW va
2 t6 may 50 MW duoc thay thé boi 60
tuabin. Trong kich ban nay, ti 1¢ dién gid
chiém 3,6% tong cdng suit kha phat.

Kich ban gi6 4: Tuong tu, 1 t6 may 12
MW, 1 t6 may 20 MW va 1 t6 may 50
MW duoc thay thé boi 40 tuabin gio.
Kich ban nay thé hién ti 1& dién gi6 la
2,4%.

3. MO PHONG MONTE-CARLO NHIEU
TRANG THAI CHO TUABIN GIO

Trude khi thyc hién mé phong cac trang
thai ciia mot tuabin gio, cac théng sé co
ban cua tuabin d6 can duoc xac dinh. Cac
thdng sé co ban nay tao nén dudng cong
cong suat phét cua tuabin gio nhu hinh 2.

Pw A
Pur

-
o

0 Vei Ve Veo V

Hinh 2. Pwéng cong cong suét phat
cua tuabin gi6 theo van téc gioé
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Trong do:

Vei: van toc gié khoi phat, tai do, tuabin
bit dau quay;

Vi van téc gio dinh muc, tai d6, tuabin
phat cong suat dinh muc;

Veo: VAN tdc gi6 ngirng phat, tai do, tuabin
dugc khuyén céo dirng quay vi van dé an
toan van hanh;

Puwr: €ONng suat dinh mirc caa tuabin.

C6 nhiéu phuong phap dé md phong
tuabin gié phu thudc vao ché do van hanh
va s6 luong trang thai phat duoc md
phong. Vé co ban, cdng suat phat caa
tuabin ti 1& vai van téc gio va duogc biéu
dién theo cong thuc [19].

(V < v) hodc (V > v,)

0
Py(V) = Bor V3 —v%) (v <V <)
w - Ur3 _ Uci3 Vei Vei =V =V

Pyr (v <V< vca)

1)

Tuy nhién, cac nghién ctu duoc cong bd
déu chi ra c6 sy sai khéc gitra ly thuyét va
thuc té do dugc cong suat phat caa tuabin.
Vi vy, cac cdng thirc xap xi dugc dé xuat
dé xay dung cac duong cong cdng suat
phat cua tuabin chi phu thudc vao van téc
gi6 do duoc. Cong thuc xap xi thuong
dugc s dung dugc Park va cong su [20]
moO ta nhu sau:

0, 0<v<vy
P, ={(A+B*v+(]*v2)*pr, v S v <1,

(2)

Dr» U SV < g
0, V= Vg

Trong dé, A, B, C la cac hé s6 nhan duoc
nho cac cong thuac:

4=7

vy + 7))
V. —1 )2 vci(vri + T;T) —417“-‘4’)7, ( ) ]
ci ~ Vr

2v,
) - v +9,)]

(W — )2 2= (vCEZ:TUT)H]

Ve + ¥

B= (400, +,) (- 3)

_ 1
(vci - vr)z

C=

Nhu vay, sb liéu van téc gié do duoc s&
quyét dinh d6 chinh xéac cua dudng cong
cdng suat phéat cua tuabin véi rit nhiéu
trang thai céng suat phéat khac nhau. Tuy
nhién, dé rdt ngan thoi gian tinh toan
nhung van dam bao d6 chinh xac mo
phong phu hop, nguoi ta thuong mo
phong rat gon cac trang thai phéat cua
tuabin gié. Beshr va cac cong su [18] da
dé xuat mot sd céach rat gon, cu thé vé 3
va 4 trang thai cong suat phat nhu sau:

Rt gon 3 trang thai:

0, pe < 0,25p,
P, = {O,Spr, 0,25p, < p; < 0,75p; 4)
P‘r 1) Pt = 0,75p.,-
RUt gon 4 trang thai:
0 p: < 0,25p,
_)025p,  0,25p, <p, < 0,5p,
Pa=Y05p,  0,5p, <p. < 0,75p, (5)
pr pe 2 0,75p,

Trong d6, Py 1a cong suat phat cua tuabin
dugc quy ddi thanh céc trang thai cong
suat phat.

O bai bao nay, sb liéu do dac thuc té van
téc gio duoc s dung dé tinh todn cong
suat phat cua tuabin theo nhém cong thirc
2 va 3. Sau d0, cac gia tri cOng suat phat
nay dugc sir dung dé rit gon lai thanh 4
trang thai cong suat phat theo nhém céng
thac 5 phuc vu cho mé phong Monte-
Carlo.

48

S6 18



TAP CHi KHOA HOC VA CONG NGHE NANG LUQONG - TRUONG DAI HOC PIEN LUC

4. KET QUA BAT bUQC VA THAO
LUAN

4.1. Két qua thir nghiém céc kich ban
phu tai khac nhau trén lwéi dién mau
IEEE-RTS khi chwa c6 dién gio

Céc kich ban tht nghiém dugc dua ra
bang cach thay d6i muc phu tai dinh nam:
2550, 2850, 2950 va 3050 MW. V&i moi
kich ban, mé phong dugc thuc hién 4 lan
(twong wng véi 1000, 2000, 5000 va
10000 lan md phong lap lai) nham lua
chon sé 1an moé phong lap lai t6i uu s&
dugc sir dung cho cac kich ban tich hop
dién gi6. Gia tri cua chi s6 LOLEH la gi&
tri trung binh cua ba lan chay mé phong
véi cuing s6 md phong lip lai dé dam bao
tinh khach quan trong nghién ctu. Trén ly

LULE Higiainam)

(ISSN: 1859 - 4557)

thuyét, s luong md phong lap lai cang
I6n thi diém hoi tu caa md phong cang
gan véi gia tri thuc té. Muc dich cua céc
kich ban thir nghiém nay nham khang
dinh tinh dung din cua thuat todn mo
phong khi so sanh véi cac két qua dat
dugc tir cac nghién cau tham khao da
cdng bd. Tuy nhién, hau nhu tit ca cac
nghién ciu tham khao déu khéng noi rd
s6 1an mo phong lap lai hay cach thirc van
hanh caa thuat toan. Vi vay, dua vao két
qua dat duoc gan séat véi két qua da dugc
cong bd, bai béo nay sé& dua ra cac dé xuat
cho sb 1an md phong ti wu dugc sir dung
cho céc kich ban tich hop dién gio.

Cac két qua md phong duogc thé hién trén
cac hinh 3, 4,5va6.

Hinh 3. Kich ban twong (rng phu tai dinh ndm 2750 MW. NS: téng s6 14n mé phong lip lai
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Hinh 4. Kich ban twong (rng phu tai dinh nam 2850 MW. NS: téng s6 1an mé phéng lip lai
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Hinh 5. Kich ban twong (rng phu tai dinh ndm 2950 MW. NS: téng sé 14n mé phong lip lai
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Hinh 6. Kich ban twong (rng phu tai dinh nam 3050 MW. NS: téng sé Ian mé phéng lap lai

Trén cac d6 thi thé hién két qua nay, su
sai khac giita 3 1an chay vai cung sb lan
md phong da cho thdy su can thiét khi
phai thyc hién nhiéu md phong, nhiéu lan

dé tranh sai s6 khach quan nhu di néi ¢
trén. Két qua tong hop bao gém ca thoi
gian thuc thi duoc thé hién trén bang 6.

Bang 6. Tédng hop két qua tir 4 kich ban thir nghiém thuat toan

Kich | 2750 | 2850 | 2950 | 3050 | 2750 2850 2950 3050
ban | MW | MW | MW | MW | Mw MW MW MW
LOLEH (h/nam) Thoi gian thuye thi (s)

NS

1000 | 464 | 896 | 17,31 | 3040 | 32.61 | 29,4 | 27,91 | 3554
2000 | 458 | 955 | 17,35 | 30,35 | 6201 | 5208 | 5017 | 60,39
5000 | 469 | 887 | 1657 | 3031 | 14558 | 13413 | 117,23 | 157,59
10000 | 4,64 | 899 | 17,08 | 29,90 | 23440 | 230,27 | 298,92 | 282,08
1;;1:1?19 464 | 9,09 | 17,08 | 30,24

Két qua dat duoc chi ra rang, sai sé la
khong dang k& khi chay 1000, 2000, 5000
hay 10000 lan I3p lai.

Céc gia tri trung binh & bang 6 dugc dem
ra so sanh vai cac gia tri trong cac tham
khao va dugc thé hién trong bang 7.
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Bang 7. So sanh gia tri mé phong dworc
v&i cac nghién clru da cong bd

LOLEH (h/niam)

Phu tai dinh | 2750 2850 2950 3050
nam (MW)

Kétquacia | 4,64 9,09 17,08 | 30,24
nghién ciru

Billintonva | 4,8516 | 9,3716 | 17,3696 | 30,7172
cong su [21]

Allan va 9,39418

cong su [6]

Bang so sanh nay cho thdy cac gia tri
LOLEH dat duogc twong tu vai cac cong
b6 tham khao cuaa Billinton va Allan. Su
trong dong nay c6 ¥ nghia la thuat toan
duoc sir dung trong nghién ctru nay dang
tin cay va c6 thé dugc st dung dé thuc
hién vai cac kich ban tich hop dién gi6
trong phan tiép theo.

4.2. B tin cay nguon phat cia hé
thong dién khi c6 sw tham gia cua cac
nguon dién gio

O muc nay, 4 kich ban dién gié st dung
luéi dién mau IEEE-RTS sé dugc nghién
cau vai thuat todn moé phong da dugc thir
nghiém & muc truéc. Gia tri LOLEH van
la gia tri trung binh sau 3 lan chay mo
phong. Tuy nhién, s 1an chay mé phong
lap lai ¢6 dinh & 5000 lan dé giam thoi
gian thuc thi (mic du nhu da khang dinh
& muc trudc, sai s6 1a khong dang ké,
nhung con s6 5000 dwoc dé xuat sau khi
thao luan dé dam bao tranh sai s do
khach quan).

Két qua chay mé phong 3 kich ban gi6
Véi ti 18 tich hop dang ké (kich ban gi6 2,
3 va 4) dugc thé hién trong bang 8.

Pé thdy dugc chi tiéu do tin cay ngudn
phat thay doi khi ti I¢ dién gi6 tham gia
vao hé théng mot cach rd rang, bai bao
nay thé hién so sanh giira kich ban gi6 2,

kich ban gi6 1 (kich ban ma ti 1€ dién gid
tham gia 1a khong dang ké) va kich ban
khéng co dién gié (kich ban géc) trong
hinh 7.

Bang 8. Gia tri LOLEH (h/nam)
cla cac kich ban gié véi ti lé tich hop dang ké

Phu tai dinh | Kich ban gi6 | Kich ban | Kich ban gi6

nam (MW) 2 gi6 3 4
2750 13,31 9,94 7,91
2850 24,32 18,92 14,75
2950 41,08 32,82 26,32
3050 70,01 56,81 45,43

s0
LOLEH (h/nam)
45

25
20
15
10
s
- -
2750 2850 2950
® Kich bandién gié 2.4%
® Kich bandiéngié 0.2%
® Kich ban khéng c6 dién gio

3050
Phy ti dinh niim (MW}

Hinh 7. So sanh trwc quan giira cac kich ban:
ti 1 gi6 dang ké, khong dang ké va khéng c6

T nhitng két qua trén day, dé thdy rang
mac du ti 1€ dién gié tham gia kha nho
(nhé hon 5%) nhung do tin cdy ngudn
phéat cia hé théng dién di thay doi rat
nhiéu so véi khi khong co dién gid hoac
v6i khi ti 18 dién gi6 khong dang ké.
Ngoai ra, véi mdi kich ban dién gid, phu
tai dinh nim ciing anh huéng nhiéu dén
do tin cay nguon phét. Gia tri LOLEH
ting moi khi phuy tai dinh nim ting Ién
100 MW (khoang 3,5% so voi phu tai
dinh nim 2850 MW cua ludi dién mau)
chi ra su suy giam do tin cay cua hé thong
dién. Két qua & hinh 7 ciing chi ra mot gia
thuyét rang khi phu tai dinh nim nh6 hon
t6ng cong suat kha phét caa hé thong, ti 1
dién gi6 0,2% gan nhu khéng anh huong
dén do tin cay ngudn phat caa hé théng
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dién mac du sy anh huong nay tang nhe
va c6 thé nhan thay khi phu tai dinh nim
tién gan dén téng cong suat kha phat.

5. KET LUAN

Bai bao chi ra rang khi ti Ié dién gi6 tham
gia vao hé théng dién 1a khong dang ké,
gid tri LOLEH hau nhu khong thay d6i
khi phu tai dinh nim nhé hon tong cong
suat kha phat. Dic biét, gia tri LOLEH
ting gan gap do6i mdi khi phu tai dinh nam
tang 1én 100 MW (tuwong tng véi 3,5%
ctia phu tai dinh nim géc 1a 2850 MW).
Tuy vay, su suy giam do tin cay nay da

(ISSN: 1859 - 4557)

tao ra dong luc cho cac nghién ciu mdi
nham khic phuc nhitng nhugc diém cua
cac nguodn ning luong tai tao dé lam ting
do tin cay cua hé thong dién khi tich hop
c4c ngudn nang lugng tai tao 1a xu hudng
tat yéu. Mot trong nhiing giai phap la viéc
tich hop thém cac trung tdm du trir nang
leong nhu cac nha may thuy dién tich
nang hay cac hé thong acquy luu trir I16n.
Cac xu hudng nay sé dong vai tro quan
trong cho twong lai cua hé théng ning
luong sach nham thay thé hé théng ning
lugng phu thudc vao nang luong hoa
thach hién nay.
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