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TONG QUAN QUY HOACH MO RONG LUOI PIEN TRUYEN TAI
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YTruong Dai hoc Su Pham Ky thudt TP Ho Chi Minh,
2Truong Dai hoc Béach khoa TP Ho Chi Minh

TOM TAT

Muc tiéu chinh ctia quy hoach mé rong ludi dién truyén tai (LDTT) l1a xac dinh dugc noi nio can
quy hoach va m& rong, cong suét can phai mé rong, xac dinh duge tong chi phi quy hoach, do tin
cay cua hé thong phai dugc cai thién,... Bai toan quy hoach m¢ rong LDTT la van dé quy mo lon,
phurc tap va t6 hop s6 nguyén cua cac van d¢ phi tuyén tinh hdn hop. Giai phap chinh xac cho van
dé quy hoach m¢ rong LDTT la rat quan trong trong hé thong dién (HTD). Do d6, cac phuong
phép t01 vu héa di duge ap dung dem lai nhiéu hiéu qua thiét thuc. Nghién ctru nay sé tong quan
céc van dé quy hoach mé rong LDTT tir nhiéu khia canh khac nhau nhu phuong phép giai, do tin
cdy, tinh khong chic chin va an toan, thi truong dién va tir mo hinh hoa nham gitp cac nha nghién
ctru khac ¢6 duge thuat toan kha thi Vé mat hoc thuét va thuong mai. Bai bao nay muc dich chu
yéu 1a trinh bay tong quan cac tai lidu vé phuong phap quy hoach m¢ rong LDTT.

Tir khoa: Quy hoach mé réng i dién truyén tai; phwong phdp t6i wu héa; thi truong dién; do
tin cdy; khéng chdc chdn va an toan.
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OVERVIEW OF TRANSMISSION EXPANSION PLANNING

Tran Huu Tinh*", Vo Ngoc Dieu?, Quyen Huy Anh!
IHo Chi Minh city University of technology and education,
2Ho Chi Minh city University of technology

ABSTRACT

The objective main of transmission expansion planning (TEP) decided the local to be planed and
expanded, the expanded power, investment cost, the reliability index to be improved. The TEP
problem is a large-scale, complex and a mixed integer non-linear problem. A good solution of TEP
is very important in power system. Therefore, the optimization methods applied to bring practical
effects. This study presents the overview of TEP problem from different aspects such as, solving
methods, reliability, uncertainty and security, electricity market, and from the modeling
prospective in order to facilitate the other researcher’s works in this hot area to get a feasible
algorithm academically and commercially. This paper aims essentially at presenting the literature
overview of the TEP procedure.

Key words: Transmission expansion planning; optimition methods; electricity market; reliability;
uncertainty and security.

Received: 02/7/2019; Revised: 12/5/2020; Published: 20/5/2020

* Corresponding author. Email: tinhth.ncs@hcmute.edu.vn

http://jst.tnu.edu.vn; Email: jst@tnu.edu.vn 223


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

Tran Hiru Tinh va Prg

Tap chi KHOA HQC & CONG NGHE PHTN

225(06): 223 - 228

1. Pit van dé

Ngay nay nhu cau ning lugng dang 1a van dé
thoi sy cho sy phat trién ctia nén kinh té va sy
gia tang dan s toan cau, trong d6 ning luong
dién dong vai tro then chdt. Tu do, hé théng
dién (HTD) ciing dugc lién tuc mo rong ca vé
ngudn phat va dudng diy truyén tai. Kinh
nghiém van hanh HTD cho théy tai mot thoi
diém trén hé thdng dién c6 nhimng duong day
bi qua tai trong khi cac dudng day khéac non
tai va nguoc lai. Viéc sir dung hiéu qua va tbi
wu cac ngudn cung cp 1a mot van dé ma cac
nha nghién ciru rat quan tdm. Vi vdy, bai toan
dugc ddt ra t6i wu hoa trong quy hoach mo
rong LDTT nham dap tng nhu cau phét trién
phu téi 12 van dé rat quan trong trong HTD.
Thong thuong cong tac quy hoach mé rdng
lu6i dién truyén tai (LDTT) theo ngay sau
quy hoach h¢ théng nguén dién. Nhiém vu
ctia quy hoach mé rong LDTT la xéc dinh t6i
vu hod vi tri, mo rong cong suit truyén tai va
van chuyén dién ning tir noi san xuat d&én noi
tiéu thu voi do tin cay cao trong HTD. Trong
nhiing nim gan ddy, cic nghién ciu trong
linh vuc téng hop cac mé hinh quy hoach mé
rong LDTT c¢6 nhiéu thir thach khi mo rong.
Nhiéu bai bao va cic bdo cdo md hinh méi
dugc ding trén nhiéu tai liéu nhim cai thién
tinh sin ¢ ctia may tinh, giai thuat toi vu mai
va mic do khong chic chin 16n trong thi
truong dién canh tranh. Cac nha quy hoach
mo rong LDTT da thir nhidu phuong phap dé
gidi quyét van dé mo rong. Cac nha quy
hoach da st dung mé hinh mé rong ty dong
dé xac dinh quy hoach m¢ rong LDTT t6i uwu
bang cach tdi thiéu héa ham muc tiéu toan
hoc véi nhiéu rang budc. Bai bao nay s& khao
sat cac quy hoach m¢ rong LDTT [1] duoc
xét & nhiéu khia canh khac nhau.

2. Khio sit cac van dé quy hoach mé rong LDTT
2.1. M6 hinh todn trong quy hoach mo rong LDTT
Van dé quy hoach mé rong LDTT khong chi
sit dung mo hinh ngudn dién xoay chidu ma
con ap dung & md hinh ngudn dién mot chiéu.

Thuc t& cac nha quy hoach quan tdm dén mo
hinh ngudn dién xoay chiéu dwa vao cic gia
thuyét nhu: gilp cho nha quy hoach tiép tuc
nghién ctru vin dé 6n dinh dién 4p sau khi
giai quyét van dé& quy hoach m¢o rong LDTT,
dé giai quyét van d¢ quy hoach mé& rong
LDTT c6 thé s dung phép toan phi tuyén
tinh [2] nhu diéu khién linh hoat hé thong
truyén tai dién xoay chiéu, mé hinh tuyén tinh
dugc st dung trong quy hoach dugc tiang
cuong hon va cho phép giai quyét van dé quy
hoach mé rong LDTT song song van d& phan
bd cong suat phan khang.

2.2. Cdac phwong phdp gidi bai toan trong
quy hoach mo rong LDTT

Muc tiéu chinh quy hoach m¢ rong LDTT la
dat duoc tdi thiéu tong chi phi du tu nhung
phai dap (mg nhu cau phat trién phu tai va do
tin cay khi van hanh. Hién nay, quy hoach m&
rong LDTT dugc xay dung thanh bai toan da
muc tiéu. Mot sd thuét toan da duoc dé xuat
dé giai quyét cac van dé lién quan dén quy
hoach mé rong LDTT va dugc phan thanh ba
loai nhu: phuong phap toan hoc t6i uu,
phuong phap Heuristic, phuong phap
Metaheuristic [1].

- Phuong phép toan hoc téi wu [3] va phuong
phép heuristic [4], [5] gom: lap trinh phi
tuyén tinh, 14p trinh tuyén tinh, phan tich
Bender, phuong phap cén bién va nhanh, ly
thuyét tro choi, giai thuat tim kiém dua vao
chi sb do nhay, phan tich tht bac, 1ap trinh
dong, lap trinh s6 nguyén hon hop.

- Phuwong phip Metaheuristic [6]-[9] gdm:
dan kién, hé thdng mién dich nhén tao, két nbi
mang noron nhan tao, giai thuat con ong va
Chaos, tién hoa dic biét, hé thong chuyén gia,
giai thuit budc nhay con éch, Fuzzy, giai
thuat di truyén, giai thuat di truyén ma hoa
thap phan, giai thuat lai di truyén véi Fuzzy,
gidi thuat di truyén khong phén loai, tim kiém
ngiu nhién Greedy, tim kiém hoa diéu, PSO,
gidi thuat tim kiém Grid, tim kiém tabu, mo
phong tuyén tinh, liét ké 4n 0-1, tim kiém
scatter [6]-[9].
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2.2.1. Phurong phdp todn hoc téi wu

Phuong phép toan hoc téi uu da dugc ap dung
nhidu dé giai quyét bai toan quy hoach mo
rong LDTT. Phuong phap ndy c6 uu nhugc
diém nhu sau:

a. Uu diém phuong phap

- Giai phap tbi uu dat’ dugc do chinh xac va
thoi gian gidi quyet ngan.

- Nhiéu phuong phép dat dugce sy hoi tu phi hop.
b. Nhuoc diém phuong phap

- Mo h,inh hég HTP can bang vao mo hinh lap
trinh t01 wu rat phtc tap.

- T hop‘ lai cac rang budc mc’ri’ gép’nhiéu kho
khan, diéu nay doi hdi phai sap x&p lai toan
bd md hinh.

- Chi c6 mot s6 it phuong phap co thé tién hanh
va thyc hién nghién ctru dong nhu sy on dinh.
2.2.2. Phuong phap heuristic

Tuong tu nhu phuong phép toan hoc tdi uu
thi phuong phap peuristic duogc st dung nhicéu
trong thoi giﬂan gan day. Phuong phap nay cé
uu nhuoc diém nhu sau:

a. Uu diém phuong phap

- Cac phuong phap nay dé st dung va khong
phure tap.

- Khong can phai chuyén d6i HTD thanh mo
hinh 1ap trinh t5i wu.

- Cac nghién ctru dong co thé thuc hién bang
cac phuong phap nay.

b. Nhugc diém phuong phap

- Giai phép tbi wu c6 thé dugc 1§ét hop su x4p
xi va thoi gian mo6 phdng s€ nhi€u hon.

- C6 thé roi vao cuc tiéu vi tri thay vi cuc tiéu
toan bo.

- Céc phuong phap heuristic c6 mot van dé do
la, chiing khc‘)pg dt manh, dic biét la tf{ phia
toan h,()c va ket qua cua ching khong the hi¢u
qua doi voi cac mang phure tap.

2.2.3. Phuong phap Metaheuristic

Phuong phap Metaheuristic két hop cac dic
diém noi bat cia hai phuong phép trén. Khi

4p dung phuong phap Metaheuristic luon dat
duogc giai phap t6t cho HTD 16n véi thoi gian
tinh toan ngin. Nhung trong phuong phap
nay ¢ wu nhugc diém nhu sau:

a. Uu diém phuong phap

- Phuwong phép nay don gian va dé str dung.

- Khéng can phai chuyén d6i HTD thanh mo
hinh lap trinh ti vu.

- Str dung cho nghién ctru tinh va dong. Cong
cu cua phuong phap niy thi nghién ctru dé
dang va linh hoat dugc thyc hién.

b. Nhuoc diém phwong phap

- Pé dat duoc giai phap tdi uu can nhiéu thoi gian.
- C6 thé roi vao cuc tiéu tung vi tri thay vi
cuc tiéu toan bo.

- Pa céi thién dugc kha nang hdi tu nhung con
thap hon so véi phuong phéap toan hoc tbi uu.
2.3. Quy hoach m¢ rong LDTT rang bujc
an toan

Quy hoach m¢ rong LDTT 1a van dé hét stc
quan trong khong nhimg can phai ¢ chi phi
dau tu 16n ma con két hop v6i van dé an toan.
Co rat nhiéu su nghién ctru quy hoach mé
rong LDTT c¢o6 rang budc an toan [10]. Céc
rang budc khic nhau vé an toan trong quy
hoach mé rong LDTT dugc quan tdm nhu
sau: bién do on dinh dién ap, dac tinh dién ap
an toan va chi sd an toan (N-1), dong dién
dudng diy va gioi han ngudn phat.

2.4. Quy hoach mo rong LDTT dugc két hop
véi dwong day tic nghén

O thi truong dién canh tranh thi LDTT tac
nghén 1a van d& quan trong diéu nay can thiét
dé hop nhit trong van hanh HTP va quy
hoach m¢ rong hé thong két noi. Quy hoach
mo rong LDTT duge két hop véi duong day
tic nghén [11] dugc van dung & nhiéu muc
tiéu khac nhau nhu: xét dén chi phi van hanh
do tic nghén, xét dén gia tri van chuyén, xét
dén kha ning truyén tai du thira, xét dén kha
nang tai duong day, xét dén quan 1y tic nghén
trong nghién ctru quy hoach mé rong LDTT
thuc va dugc giam nhe tac nghén trong quy
hoach mo rong LDTT.
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2.5. Quy hoach mo rong LDTT trong thi
truong dién canh tranh

Phuong phép truyén théng quy hoach mé
rong LDTT khong con kha thi trong viéc tai
ciu trac lai hé thong dién. Téi uu héa LDTT
doi hoi can phai ¢6 cong cu va phuong phap
moi dé giai quyét vin dé nay. Thi trudng dién
(TTD) doi hoi duong day truyén tai méi phai
dat t6i thiéu chi phi dau tu va van hanh hé
théng phai dat dugc sy hai long. Tuy nhién,
trong TTD canh tranh myc ti€u chinh cta quy
hoach mé rong LDTT 1a cung cap dién khong
phan biét khach hang va cac nha dau tu canh
tranh nhau vé& d6 tin cdy hé théng cung cip.
Van dé quy hoach mé rong LPTT trong méi
truong canh tranh [12], [13] duoc xem xét
theo nhiéu quan diém khac nhau nhu xem xét
gia tri nat, chi phi cat giam tai, chi phi tic
nghén truyén tai, loi nhuan xa hoi va rai ro
thip nhat. Ngoai ra, sy anh huéng cua quy
hoach m¢ rong LDTT trong méi trudng canh
tranh d3 duoc du bao dén khu vuc nguén phat
dién canh tranh.

2.6. D¢ tin cdy trong quy hoach mo rong LDTT
Dé quy hoach HTD phu hop duoc danh gia &
hai giai doan: giai doan vi mo va giai doan vi
md. Nghién ctru quy hoach trong giai doan vi
mé phai duoc xudt phat tir quan diém chinh
sach chién lugc, nhung ddi voi nghién ctru
quy hoach trong giai doan vi mé chi can xét
dén 1oi ich ngudn ning lugng. Phan tich thich
hop, chéc chin va do tin cay thi lién quan dén
giai doan vi md va phan tich ky thuat vé 15i
va 6n dinh thi lién quan dén giai doan vi mo.
Thong thuong quy hoach m¢é rong LDTT thi
can phai thyc hién phan tich d¢ tin ciy va thich
hop truée khi phén tich 16i va 6n dinh. Quy
hoach HTD no6i chung ciing nhu quy hoach md
rong LDTT nodi riéng can phai phan tich d an
toan [14], [15] hoac tin cdy [16], [17]. Do do,
quy hoach mé rong LDTT dai han can phai
danh gia d¢ tin cay sau khi quy hoach.

2.7. Sw khéong chic chin trong quy hoach
mo rong LDTT

Theo diéu kién khong chic chan cua HTD thi
quy hoach m¢ rong LDTT trong dugc phéan
thanh hai phuong phép la phuong phap xac
dinh va phuong phap khéng xéc dinh. Trong
phuong phép xéac dinh thi quy hoach mé rong
LPTT trong dugc xét ¢ didu kién xau nhét va
khong tinh dén xac sut xuat hién [18]. Doi
v6i phuong phdp khong xac dinh thi quy
hoach mé rong LDTT s& xét dén cac truong
hop céc kha ndng x4y ra trong tuong lai.
Ngoai ra, phuong phap khong xéc dinh con
xét dén kinh nghiém van hanh HTD va dy
doan diéu kién khong chéic chan c6 thé xay ra
trong tuong lai.

2.8. Quy hoach mé réng LDTT dwoc két hop
vdi quy hoach cong sudit phin khdng

Trong HTD thyc thi céng suit phan khang
(CSPK) cua tai dugc cung cdp théng qua
ngudn phat. Trong truong hop nay CSPK
dugc van chuyén thong qua dudng day truyén
tai, sw van chuyén nhu thé co thé lam giam
kha nang truyén tai va didu nay c6 thé dan
dén xdy dyng thém nhiéu duong diy méi.
Tuy nhién, dé cai thién van dé trén bang cach
cung cap ngudn CSPK gan trung tim phu tai
¢6 thé cung cip nhu cau CSPK lam cho cong
sudt duong day truyén tai ting 1én va giam
ton that cong suat. Vi vay, quy hoach mé rong
LDTT can két hop voéi quy hoach CSPK;
Trudng hop khéng co sy két hop nay thi quy
hoach mé& rong LDTT s& din dén xay dung
thém nhiéu dudng day méi [18].

2.9. Quy hoach mé rong LPTT tir thiét bi
diéu khién linh hoat xoay chiéu (FACTS)
Trong quy hoach m¢ rong LDTT thi sy md
rong mang dién ludn gip theo cach bd sung
cic dudong didy méi vao mang dién dé ting
cong sudt ludi dién truyén tai. Mat khac, co
thé sir dung thiét bi didu khién linh hoat
LDTT xoay chiéu [19], [20] dé tang thém
cong suat cho hé théng dang van hanh.

3. Cac nhuge diém va kién nghi

Céc van d¢ o trén déu giai quyét dugc bai
toan quy hoach mé rong LDTT nhung van
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chua tim ra duoc toi wu dé giai quyét tat ca
céc van dé trong quy hoach mé rong LDTT.
Mot s6 nhuge diém dd duge néu trong céc
phuong phap trén khi quy hoach m¢ rong
LDTT. Néi chung, cac phuong phap da dugc
dé xuit ap dung trong quy hoach mé rong
LDTT c6 mdt sé nhuge diém nhu sau:

- Cac nha nghién ctru it quan tim dén van dé
quy hoach CSPK khi giai quyét van d& quy
hoach mé¢ rong LDTT, mic du diéu do rat
quan trong.

- Didu kién khong chic chan khi thay ddi kich
thudc ngudn phat it duoc quan tdm dén. Van
dé nay nén dugc xét mot cach linh hoat & bat
ky tinh hudng nao khi quy hoach mé rong
LDTT.

- Cac phuong phap quy hoach mé rong LDTT
dugc moé phong trong md hinh HTD mot
chiéu chiém ph?m da sb. Tuy nhién, da c6 mot
s6 mo hinh HTD xoay chiéu dugc xét dén.

- Cac rang budc vé chuén do tin cay va chuén
an toan di dwgc xét dén trong cac phuong
phap Metaheuristic.

- Cé4c nghién clu trude day thi van d&é quy
hoach m¢ rong LDTT chi xem xét nghién ctlru
quy hoach ngin han va vin dé quy hoach dai
han dd dugc quan tdm dén nhung chua nhiéu.
Trong LDTT dién néu duoc quan tim nhiéu
thi quy hoach dai han tt s& tiét kiém duogc
thoi gian va ti thiéu chi phi dau tu.

- Thiét bi diéu khién linh hoat hé thdng dién
xoay chiéu (FACTS) trong quy hoach mo
rong LDTT khoéng duoc xem xét phu hop.

- Quy hoach m¢ rong LDTT két hop véi quy
hoach ngudn phét dién can dugc quan tam
dén cac rang budc.

4. Két luan

Quy hoach m¢ rong LDTT di duoc tong quan
lai & nhiéu khia canh khac nhau trong bai bao
nay. Cu thé 1a cac bai bao duoc cong bd gin
day dugc danh gia tir nhidu quan diém khéc
nhau. Cac dan chimg trong bai bao cho thiy
rang van dé quy hoach mé rong LDTT duoc

yéu cau dap ung su phat trién phy tii trong
tuong lai. Bén canh d6, cac nghién ciru van dé
quy hoach mé rong LDTT dugc quy hoach tbt
hon va linh hoat dugc xét & nhiéu khia canh
khéac: mo hinh toan, phuong phap giai, do tin
cdy, TTD canh tranh, sy khong chic chén,
rang budc an toan, duong day tic nghén, va
cong suat phan khang. Nghién ctru van dé quy
hoach mo rong LDTT trong bai bao nay md
ra canh ctra cho cac cong viéc tiép theo trong
linh vuc nay.
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