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NOI DUNG

Gidi thiéu.
Thiét bj FACTS.
Phudng phap lua chon vi tri dat FACTS.

K&t qua tinh toan.

KEt luan.
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HOI NGHI'KHOA'HOGCVATCONGINGHEBIEN EUCHIOAN QUOC NAM 2017

1. GIOI THIEU:

Giai phap van hanh an toan cac phan

ttr trong hé thong dién, dac biét la cac

dwong day va tram bien ap cé cap
dién ap 220kV tré 1én?
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GIAl PHAP?

Pau tw cac thiét bj bu linh hoat dé giai

quyét cac diém nghén cuc bd trong hé

thong, cai thién dé 6n dinh dién ap, do

léch dién ap, giam ton hao trong hé thong

dién la lwa chon toi wu.
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HOI NGHI'KHOA'HOGCVATCONGINGHEBIEN EUCHIOAN QUOC NAM 2017

PAM BAO VAN HANH TOI UU?

= C6 rat nhieu thuat toan dwoc dwa ra de
giai quyét bai toan OPF nhw: GA, DE, HS...

V&i hé thong nang lwong dwoc quan ly

théng qua thi trwdrng kinh té hién nay da

lam bai toan OPF tré& nén phurc tap
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PE XUAT?

Str dung thuat toan lai DE-HS, la cach ket

hop cac co ché cia DE va HS giup giai bai
toan OPF v&i ham muc tiéu cwe tiéu héa cac
ham phi tuyén, khéng kha vi trong khéng

gian lien tuc.
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Tién trinh phat trién cua cac phwong phap t6i wu hoa:

-
-
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Category 3 methods
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Phwong phap DE cai tién DEHS:

Gi&i thiéu ve DE

Giai thuat DE tam dich 1a tién héa vi phan. Phuong
phap nay rat hiéu qua trong nhirng bai toan toi wu

khong tuyén tinh véi nhiéu rang budc.

Trén co so y twong cua thuat toan GA, vao nam
1995, Rainer Storn va Kenneth Price da hoan thién
co ché dét bién va lai ghép dé tao ra mét thuat
toan mai tin cay, hiéu qua hon.
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Phwong phap DE cai tién DEHS:

Gi&i thiéu ve HS

Harmony Search la mét thu,ént toan dwa trén moé
phéong am nhac. N6 dwoc lay cam hng twr viéc

xem xét muc dich clla am nhac |13 dé tim kiém moét
trang thai hoan hao cla su két hop.

Harmony Search dwoc tim ra nam 2001 b&i Zong
Woo Geem, mac du la mét thuat toan méi nhwng
hiéu qua va loi thé da dwoc chirng minh trong
nhiéu (rng dung khac nhau.
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2. Thiét bi FACTS :
Mo hinh cua TCSC.
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2. Thiét bi FACTS :

Pieu dé
nguon phat
CAC GIAI
PHAP PIEU Xay dwng
KHIEN NGHEN dwéng day
MACH truyen tai

Cat giam tai
tieu thu
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2. Phuwong phap Iwa chon vi tri dat FACTS:

Trwée day:
S dung gidi thuat Gen két hop véi cac phwong phap PSO, DE
hodc TS/SA dé tim kiém |1&i gidi toi wu v&i sy hd tro cha phan
mém may tinh. Thi gian tinh toan 14u.
S dung cac phuwong phap nhuw phan tich dé6 nhay LI (loss
senssivity index), hé sd6 Pl (performace index), Contingency
Capacity Index (CCl), Thermal Capacity Index (TCI).
S dung “phwong phap thir sai” (trial and error method) dé tim
vi tri t6i wu cla thiét bi FACTS vi du nhw st dung thiét bj UPFC
dat tirng nhanh, phan bé lai céng suat.

* Tuy nhién, cac phuwong phap néu trén chwa c6 co s& lap luan ro
rang cla viéc nang cao kha nang truyén tai.
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2. Phuwong phap Iwa chon vi tri dat FACTS:

Ap dung y twéng clia phwong phap
mat cat toi thieu min-cut [3]

Do dé ndi dung
Xac dinh truéc
vi tri va ap dung
giai thuat xac
dinh théng so
diéu khién cua
TCSC dé chéng
nghén mach trén
dwong day
truyén tai trong
cac dieu kién
van hanh khac
nhau.

Ha Noi, 11/2017

Giam khong gian tim kiém va nang cao
kha nang truyén tai.

Giam chi phi san xuat dién nang va han
ché cac nhwoc diem cua cac cong trinh
nghién cru trwédc day
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Phwong phap min cut:

Trong mét hé thong dién hién hiru hodc vira thiét ké ludn ton tai
tdp hop cac nhanh xung yéu cé kha nang dan dén qué tai trong
hé thong dién khi cé bat ky sw tadng tai ndo cda phu tai. Tap hop
cac nhanh c6 kha nang qua tai dwoc goi 1a nut cd chai cia hé
thong dién va mat cat t6i thiéu sé chi ra nat c¢d chai nay nhw hinh

1,”.'_ - "i,'.'
. 5 Ay I
Nut nguon S; = Za Nut tal
— -IIII::::.\:- I
5 Ao
" F=mmcut Zm

Tap hop nhanh xung yéu tim dwoc tiy
chwong trinh max-flow
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2. Phuwong phap Iwa chon vi tri dat FACTS:

Luat dat TCSC : Vi tri dat tdi wu TCSC dé giai quyét tinh
trang tat nghén trong hé thong dién 1a dat trén cac nhanh
thudc lat cat cwe tiéu nhwng 1&n can vé&i nhanh bj tat
nghé&n nham diéu dong ludng céng suat di theo nhanh
khac, gidm strc ép trén nhanh bj tat nghén.
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* Bai toan OPF cua lwéi dién IEEE30 nut hiéu
chinh vé&:i vi tri lap dat TCSC thich hop

Hé thong mang IEEE 30 nut hiéu chinh dwoc thay
doi bao gom 6 may phat dat tai nat 1, 2, 22, 27,

23, 13; 41 dwdng day truyén tai va tai cac nut 5,
24 c6 dat cac tu bu céng suat phan khang. Nut 5
khong cé tai, cac thong so chi tiét vé div liéu nut,
dir liéu dwdng day dwoc lay gidong nhw hé thong
IEEE30 chuan.
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* Khao sat vi tri lap dat thich hogp TCSC

Pé tim diém tat nghén va giai quyét tinh trang tat nghén
trong hé thong sé xem xét cac bai toan OPF trong cac
trwong hop sau :
Giai bai toan OPF khéng FACTS bo qua gi¢i han cong
suat truyén tai.
Giai bai toan OPF khéng cé FACTS, cé gi¢i han céng
suat truyén tai.
Giai bai toan OPF vé&i TCSC vai vi tri thich hop theo
luat dat da xac dinh
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* Khao sat vi tri lap dat thich hogp TCSC

Thwce hién cac buwéc nhw sau :
Buwéc 1 : Xac dinh duwdng déy qua ‘téi tr 101 giai OPF khong co
FACTS bo qua gi¢i han céng suat truyén tai.
Budc 2 : Xac dinh tap hop dwdng day lan can voi dwdng day qua tai.

Bwéce 3 : Xac dinh tap hop hivu han cac dworng day theo lat cat min-
cut.

Budc 4 : Tim cac dwong day lan can voi dwong day qua tai c6 trong
tap hop cac duwdng day cua lat cat min-cut dé dat TCSC.

Buwéc 5 : Ap dung DEHS giéi bai toan OPF véi vi tri dat da dwoc xac
dinh.

Budc 6 : DAi chiéu va so sanh

Ha Noi, 11/2017



HOI NGH] KHOA HQC VA CONG NGHE DIEN LU’'C TOAN QUOC NAM 2017

* Cong suat truyen tai I qua cac nhanh khong xet
dén gi&i han cdng suat truyen tai dwéong day
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Lat
cit
min-
cut
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HQI NGHI KHOA HQC VA CONG NGHE DIEN LU'C TOAN QUOC NAM 2017
* Khao sat vi tri lap dat thich hop TCSC

Line | Tap hop cac nhanh | Nhanh Nhanh dwoc xem xét dat
theo min-cut [3] | qua tai TCSC
38 27-30
37 27-29
10 6-8 6-8
40 8-28 Nhanh lan can vé&i nhanh 6-8 bi qua tai
16 13-12
85 25-27
28 10-22 Nhanh lan can vé&i nhanh 21-22 bi qua
29 21-22 21-22 |tai
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V1 tri
thich
hop dat
. TCSC
V1 tri
thich
hop dat
TCSC
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HQI NGHI KHOA HQC VA CONG NGHE DIEN LU'C TOAN QUOC NAM 2017
* Két qua i giai:

OPF khong
line limit

OPF binh
thwong

OPF v¢i TCSC tai
line 8-28 va line
10-22

22

23

27

13

Total ($/h)
TCSC8-28
TCSC10-22

46.1623
80.0000
50.0000
16.2808
0.0000
0.0000
1700.0729

22.9432
80.0000
35.3390
40.8224
13.3500
0.0000
1795.1791

45.9355
80.0000
50.0000
16.5270
0.0000
0.0000
1700.4088
56.4256%
46.2261%
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* Céng suat truyen tai qua cac nhanh hé thong IEEE30
@ trang thai OPF co TCSC:
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* Cong suat truyén qua cac dwong day trwong hop bé
qua gi®¢i han céng suat truyén tai dwéng day véi N-1:

Ha Noi, 11/2017

Lineij | Ve Nhanh outage
Imit
24 | 2324 | 46 | 1518 | 26

1 2 | 130 | 10.8667 | 20.023 | 24.3564 | 20.3891 | 12.6914
6 7 130 | 6.15796 | 7.2415 | 4.7337 | 7.23974 | 6.60403
6 8 32 | 35.4605 | 35.4567 | 35.066 | 35.6774 | 35.1731
6 9 65 | 10.5931 |9.28829 | 9.75367 | 9.82195 | 9.59665
6 10 32 | 6.09532 | 5.3387 | 5.62175 | 5.64325 | 5.52285
9 11 | 65 0 0 0 0 0
10 22 | 32 | 11.5524 |12.7646 | 12.7372 | 12.2082 | 11.7018
2122 | 32 | 355206 |37.6236 | 37.4117 | 36.5827 | 35.7942
No line OL




HQI NGHI KHOA HQC VA CONG NGHE DIEN LU'C TOAN QUOC NAM 2017
* Cdng suat truyén tai dwong day & OPF khi cé TCSC

véi N-1:
Line i-j :‘."Vt“ Nhanh outage
Imit
24 | 2324 | 46 15-18 | 26
12 130 | 11.1406 | 20.0056 | 25.4791 | 20.5276 | 11.4494
6 7 130 | 6.00431 | 6.33052 | 4.52439 | 6.80909 | 7.01091
6 8 32 | 31.9482 | 31.0467| 31.4197 | 31.5447 | 31.8063
5 65 | 10.1886 | 7.44844| 8.79604 | 9.03194 | 10.0332
10 22 32 | 14.5597 | 16.4561 | 16.9862 | 16.1187 | 16.776
21 22 32 | 31.9922 | 31.7347| 31.9307 | 31.9473 | 31.9937
No line OL
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HQI NGHI KHOA HQC VA CONG NGHE DIEN LU'C TOAN QUOC NAM 2017

* Két qua loi giai OPF vé&i N-1:
gy 2-4 23-24 4-6 15-18 2-6
outage

TCSC..., | 45.064% | 58.9342% | 58,5373% | 54.084% |56.8439%
TCSC,,. | 55.0543% | 67.0822% | 52.6972% | 63.2006% | 51.6477%
Téng chiphi | 1707.9501 | 1702.6463 | 1703.2668 | 1701.5198 | 1709.476

($/h)
Tong chi phi
OPF without | 1995.5612 | 1937.3675 | 1808.86 1941.01 1912.34
FACTS ($/h)
Tiet kiém % 14,41% 12,13% 5,83% | 12,33% 10,6%
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OPF with object Ploss

2.1

—— WITHOUT FACTS
2.05 mmEmmmETCSC T

1.95

1.9

1.85

Fitness function

1.8

1.75

_—
1-7Mm'\ ------------- " w

1.65 e e
10° 10

Number of iterations
Pac tuyén hoi tu cia ham muc tiéu theo hinh va két qua I¥i giai
khi cQ TCSC dat tai vi tri 8-28 va 10-22 lam cho tong ton hao cua
hé thong giam di khoang 11.924%.
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OPF with object wltage deviation

0.154

m— WITHOUT FACTS
0152 """ - - TCSC T

0.15

0.148

0.146

0.144

Fitness function

0.142

014~

0.138-

0.136 {4

0.134
Number of iterations
« DPac tuyén hoi tu cia ham muc tiéu theo hinh va két qua i
giai khi co TCSC tai vi tri 8-28 va 10-22 lam cho tong do
lIéch dién ap cua hé thong giam di khoang 4.068%.
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Fitness function

0.0505

0.05

0.0495

0.049

0.0485

0.048

0.0475

0.047

OPF with object wltage stability index

WITHOUT FACTS
—meme TCSC

0.0465 [~

-
N L et i L e e

0.046

Number of iterations

» Dac tuyen hoi tu cia ham muc tiéu theo hinh va ket qua
Il giai ta thay khi c6 TCSC tai vi tri 8-28 va 10-22 lam
cho dé 6n dinh dién ap dwoc cai thién hon 5.455%.
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5. Két luan:

> Qua xem xét phan tich hé thong IEEE30 hiéu chinh c6 bo tri
lai vi tri cAc may phéat, thay dbi lai gi¢i han truyén tai cdng suat
cia dwdng day thi xay ra diém tat nghén ctia hé thdng nén
viéc huy déng cac nha may cé muc chi phi ré hon sé bi han
ché dan dén téng chi phi nhién liéu may phat sé tang cao dé

dap rng nhu cau cong suat cta phu tai.

khi co thiét bi FACTS - TCSC dat & vi tri thich hop trong hé
thdng ta sé loai bd tinh trang tat nghén cla cac dwdng day
khéng nhirng trong diéu kién binh thwdng ma con trong diéu
kién khi c6 sw c6 mat dién 01 dwdng day (N-1), do viéc diéu
phoi ludng céng suat cia nha may dwoc thwe hién dé dang,
thuan loi hon
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5. Két luan:

> Tang cwong an ninh hé thong dién bang cach phan bd céng
suat toi wu trong trwdng hop van hanh binh thwdng va trong
trwong hop tinh trang khan cap véi théng s6 diéu khién
FACTS thich hop gitp lam gidm dong cong suat ctia dwdng
day qua tai, loai bo tinh trang qua tai, ndng cao hiéu suat hé

thong

> Tuy nhién, thuat toan dé DEHS cé nhwoc diém giong nhw cac
phwong phap duq vao tri tgé nhan tao khac I? chwa C(:) CO SO
toan hoc virng chac (chu yéu dwa vao ly thuyét xac suat)
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