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Tom tat - Bai bao gidi thiéu lgi ich va cach thye hién viéc tach dao
(Islanding) lwi dién phan phdi co ngudn dién phan tan khi hé théng
I&n bi sw cb dé nang cao dd tin cay cung cép dien. Phwong an tach
dao duwgc tinh toan trén co s& can bang cong suét phat cla cac
ngudn dién phan tan va phu tai cwe dai ctia khu vuwc dy dinh tach
dao co xét dén ton that cong suét trén lwéi, cong suét cla cac
ngudn dién dy phong va thiét bi bu & lwéi dién dwoc tach. D& nang
cao hiéu qua tach dao cé thé két hop viéc chia cat lwéi dién voi sa
thai phu tai. Phwong phap nghién ctru dwge minh hoa trén vi du
tach dao Iwoi dién 110kV khu v 18n can nha may dién gioé Tuy
Phong va thiy dién B4c Binh cta tinh Binh Thuan.

Tir khéa - tAch dao; sa thai phu tai; biéu db; ngudn dién phan tan.

1. Dt van dé

Trong nhiéu sy ¢ hé théng dién (HTD) 16n trén thé gioi
nhu su ¢d ngay 14/8/2003 lam 8 bang nudc My va tinh
Ontario Canada mét dién, 50 triéu nguoi roi vao tinh trang
khong c6 dién hodc su ¢ tai An D6 nam 2012 lam mat dién
hon nura nude vai khoang 670 triéu nguoi sinh song, nguoi
ta quan sat thdy trén ldnh thd cua ludi dién bi sw ¢b van c6
nhitng ving nho (nhiing “dc dao”- Island) con duy tri dugc
cung cép dién nho da dugc tach ra khoi ludi dién
(Islanding) va cac ngudn dién phan tan két ndi v6i phan
ludi dién cua khu vuc d6 van hoat dong.

Truong hop cong suét ciia cac nguon phan tin nay c6 thé
dugc s dung mot cach chu dong nhu thity dién nhd hodc
diezel, van dé tach dao c6 thé giai quyét mot cach kha don
gian trén nguyén tic cin bang cong suat ciia khu vuc sau khi
duoc tach va lap dit cac thiét bi diéu khién & nhiing vi tri twong
ung dé tu dong tach phﬁ?m ludi dién da duoc tinh toan trude.

Déi voi cac loai nguon phan tan ¢ cong suat phy thude
diéu kién thién nhién va thoi gian trong ngay nhu dién gi6
hodc dién mat troi, bai toan tach dao tré nén phire tap hon
vi n6 phuy thude vao dac diém hoat dong cua ngudn phén
tan, biéu d6 phat cong suit cua nguon dién, nhu cau phu tai
ctia khu vuce dugc tach va thoi diém tach dao [1].

2. Tinh toan phwong an tach dao trong trwong hop cé
nguon dién phan tan ket noi véi lwéi dién
2.1. Cin bang céng sudt trong khu v tich dio

Nhu trén da ndi, phuong an tach dao dugc xay dung
trén nguyén ly can bang cong suat cua phan luéi dién duge
tach, bao gém biéu do phat cong suét ctia nguon dién phan
tan dang duogc khao sat, biéu dd phu tai cua cac hd tidu thu
can duy tri cung cép dién, sy c6 mat cua cac nguon dién
phan tan khac va ngudn dién du phong tai chd (ching han

Abstract - The paper introduces the benefits of the islanding of
distribution grids with distributed generation sources to improve the
reliability of power supply. The islanding plan is calculated based
on the power balance between the distributed generation sources
and the local maximum load of the region intended for islanding
with notice being taken of the loss of power on the grid, the capacity
of the backup power and the equipment of compensation in the
grid. To improve the efficiency of islanding, there can be a
combination between a dividing grid and load shedding. The
research methodology is illustrated via an example of the islanding
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diezel) va thoi diém xay ra tach dao.

Trong nhiéu truong hop co thé két hop viéc tach dao
vdi sa thai mot s6 phu tai khong quan trong cua dia phuong
dé giam bét nhu cau du phong, mo rong pham vi “dao”
duogc tach va nang cao hi€u qua cua tach dao.

Phuong trinh cin bang cong suét tac dung khi tach dao:

P (8) + Fyp (t) = Py () = Frer () + AP(Y) 1)
Trong do:
Po(t) — Cong suat phat ciia cac ngudn phan tan trong
phan ludi dién duogc co lap;

Pap(t) — Cong suat ctia ngudn dy phong tai chd;

Pp(t) — Cong suit tiéu thu ciia phu tai;

Prer(t) — Cong suét phu tai duoc tir dong sa thai khi tich dao;

AP(t) — Ton that cong suat trén ludi dién.

Tuong tu ta ¢ phuong trinh can bang cong suat phan
khang khi tach dao:

Qp (1) = Qe () - Qg (1) + AQ(1) )
Trong do:

Qo(t) — Cong suét phan khang do cac nguon phén tan phat
ra trong phan ludi dién dugc co lap ¢ thoi diém tach dao;

Qpi(t) — Cong suat phan khang tiéu thu ctia phu tai;

Qs(t) - Cong suat phét ctia cac thiét bj bu ¢6 tinh dén luong
cong suat phan khang ciia cac phu tai da bi sa thai (néu co);

AQ(t) — Tén that cong sudt phan khang trén ludi dién.

Phuong trinh can bang (1) va (2) thuong duge thue hién
cho nhiing che dd déc trung nhu ché d6 ngudn phén tan
phat cong S}lat cyc dai va cyc tiéu, phu tai tiéu thy cao nhét
va thap nhat tai khu vue tach dao, kha nang két hgp tach
dao va sa thai phu tai &€ mé rong pham vi cung cap dién
cho cac ho tiéu thy quan trong.
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2.2. Diéu khién hé thong thiét bi tw dpng thue hign tich dio

Trén co s& can bang cong sudt theo (1) va (2) & cac ché
d6 dac trung dugc lya chon, co thé du kién cac diém duoc
cat dé tach dao.

Tin hiéu diéu khién cit may cit dé tach dao dwoc thiét
1ap dya trén cac diéu kién:

- Su ¢b mét dién trong hé théng 16n két ndi véi phﬁn
lwéi dién duoc xét;

- Cac nguon dién phan tan dang hoat dong binh thuong;

- Khong duoc tach ddo va duy tri tinh trang lam viéc
lau dai cua riéng nha may dién gio6 trong diéu kién khong
c6 su hd trg ciia cac nguon dién khac [2];

- Thoi diém xay ra sy cb trong hé thong 16n.
So dd logic didu khién cit may cit dé tach dao gidi thiéu
trén Hinh 1 [3].

My ciit
Iim nhiém
vu
tach dio

Hinh 1. So d6 logic diéu khién mdy cdt dé tach ddo
Ao AL A
- Role tan so thap;

- Role dién ap thap;
tr t7 . 2 .. . A A s
,- Role khong ché thoi gian giam tan so va
dién ap ngan han cho phép;
El, - Role phan anh trang thai hoat dong cua cac
nguon dién phén tan va ciia nha may dién gio;
- Role phan anh trang thai hoat dong cua céc
nguon dién phén tan khac;
- Khau xac dinh thoi gian trong ngay.
3. Tach dao két hop véi sa thai phu tai
Pé mo rong pham vi cép dién cho cac ho tiéu thu quan

trong sau khi tich dao c6 thé str dung giai phap sa thai mot
sO phu tai khong quan trong trong phan Iudi dién dugc co
lap. Tin hiéu sa thai c6 thé lay tir dién 4p, tan sd trén thanh
gop ciia tram phu tai hodc tir tu phan phdi dau vao cia ho
tiéu thu (trong truong hop “sa thai sdu” ¢ ngay hd ti€u thu).

Dé don gian va ning cao hiéu qua ciia tic dong sa thai
phu tai ddi voi ludi phan phdi thuong chi to chire 2 cép sa
thai, chéng han:

e Khi sa thai theo tin sb

flkd = 49HZ; aPlf: 5%Pmax (3)
f2kd = 48,5HZ; asz = lO%PmaX (4)
Trong do:

fika, Faa — Tan s6 khoi dong thiét bi sa thai theo tan so;

OP1f, 0Py — Lugng cong suat bi sa thai theo tan so tinh
theo % cia phu tai cuc dai Pmax trong khu vyce tach ludi.
e Khi sa thai theo dién ap thap
Uika = 0,85U4q ; OP1u = 10%Pmax (5)
Uika = 0,8U44 ; OP2u = 15%Pmax (6)
Trong do:

Uik, Uz — Dién dp khoi dong thiét bi sa thai, tinh theo
dién ap danh dinh Ugs. Céc phu tai trong dién sa thai can
dugc xem xét, sap xép va trang bi cc thiét bj twong ng
phuc vu cho viéc sa thai;

OP1y, OP2y — Lugng cong sudt bj sa thai theo dién ap tinh
theo % cua phu tai cuc dai Pmax trong khu vuc tach luéi.

4. Vidu ap dung

Xet vi du tach dao cho truong hop ludi dién 110kV lan
can nha may dién gié6 Tuy Phong va thiy di¢n Bac Binh
tinh Binh Thuén [4].

Phu tai tiéu thy cta luéi dién va ngudn dién phan tan &
dia phuong xét tai thoi diém 23h (phu tai cuc dai) ing vdi
ngay 1/12/2012 (ngay c6 cong suat tiéu thu 16n nhat) duoc
gidi thiéu trong Bang 1.

4.1. Ché a@p lam vi¢c binh thuwong trudc khi tich dio

Str dung phan mém PS S/E’mf) phéng’ trao luu cong suat
tai thoi di€m ndi trén. Ton that cong suat trén ludi (MW),
dién ap trén thanh gop 22kV (pu) cua cac tram bién ap
(TBA) va trao luu cong sudt mot so nhanh 1an can ngudn
dién phan tan cho truong hop ché d6 1am viée binh thuong
trude khi tach ddo dugc gidi thi€u trong Bang 1.

Bing 1. Phy tdi tiéu thu ciia luGi dién [5] va cong sudt phat ciia nguén phén tan [6] (tai thoi diém 23h)
trong ngay ddc trung da chon (1/12/2012)

Thoi AP Phu tai tiéu thu (MW)/Dién ap trén thanh gép 22kV (pu) tai cac mit phu tai Nguén
.2 Pirc T Ham | Thuin | Ham Phan | Lwong .| Vinh Ninh | phan tan
digm | (MW) | i | MBINE | 150 | Nam | Kiem | Thiét | Son |"P R Hio | Phuec | (MW)

14,2 31,5 61,6 73 51,3

84,4 16,5 25,7 51,3 154

0,995 0,985 0,834 0,916 0,955

0,994 0,962 0,948 0,929 0,915

Trao luu cong suat

Thuén Ham Phan Phan Nt
Nam - | Kiém— | Thiét— | Thiet2 | giao

Ham Phan |Nu(tgiao| —Phan | nhau —
23h | 284 | Kiém | Thiét nhau | Thiét |Phan Ri

NM Tuy|CN Vinh

TC110 |PhanRi TC220C

C Tuy Phong —| Hao -
ol o CN Vinh| Ninh -
Phan Ri | Phong Hio Phuéc TC110C 346

1458+ | 2031+ | 534+ | 1712+ | 364+
j148 | j37.0 j82 | jor1 | j5a

67,7+ | 769+ | 77,4+ | 257+ | 38,0+
j81 | j102 | j89 j02 | jo55
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4.2. Ché dg lam vigc khi tich dio

St dung phuong phap lat cét hep nhat trén co so cin bang
cong suat theo (1), (2) va thoi diém su b hé thong 16n trong Thoi gian AP U(pu) -
ngay dac trung khao sat, ngoai viéc tach ludi dién 110kV khu (Mw) Phan Ri
vuc khao sat khoi ludi dién 220kV tai may cit 172 DAININH 23h 0,4 0,9847

du kién phuong an tach dao tai cac vi tri MC172 LS - PR,
MC172 TP — CNVH trinh bay trén Hinh 2.

AT
BAMVA

X RICL72 BAI NINH

Bing 2. Ton that cong sudt va dién dp
trén thanh céi 22kV TBA Phan Ri

4.3. Ché dj lam vigc khi tich dio két hop vdi sa théi phy tii

Quan sét trén Hinh 2 (thoi d1em 23h) cho thay ving cap
dién bé nhat néu sy cb mit nguon hé thng 16n tai thoi dlem
d6. Ung v6i thoi diém nay trén so d6 Hinh 3, luong cong suat
phat du co thé cho phép mé rong thém ving cung cap dién
néu nhu ta két hop sa thai phy tai. Gia sir chi cung cap cho
nhitng phy tai loai 1 (30% cong suét dinh muc cia TBA), sa
thai loai 2; 3, so d6 cép dién dugc mé rong theo Hinh 5.

110kY
ACSR.150 5 . N L, .
“ihTkm C6 thé nhan thay tir so d6 nay ngoai cac phu tai quan trong
AC.IBS cua tram Phan Ri, nhiing phy tai quan trong khac & cac tram
ko - - CN Vinh Hao va Ninh Phudc cling dugc duy tri cung cap dién.
20NV, 200V ) A A N 5 5 A A
" * Str dung phan mém PSS/E md phong trao Iuu cong suat
Y BIENBAC BINE trén lL}'('Yi dién (Aiﬁ téf:h dé? két;thA voi sa thai phu téAi (Hil:l.h
mom 5). Két qua mé phong ton that cong suat (MW) trén ludi,
— e dién 4p trén thanh cai 22kV (pu) cua cdc TBA duoc gidi
MC 171 IS PR 14.77km thiéu trong Bang 3 va Hinh 6.
MC 172 TF-CNVH Bing 3: Tén thit cong sudt va dién dp ciia cdc niit phy tdi
IV PHONG 1oy (co keét hop sa thai phu tai)
T
LAVA :51:1«'.-\ v Thoi AP U(pu)
- gian | (MW) | PhanRi | VinhH#o | Ninh Phudc
PHANRI 23h 0,8 0,9771 0,9677 0,9655
NMBG TUY PHONG
ZOMYW

Hinh 2. So d6 du kién czfp dién cho phu tdi da duoc tach ddo

Biéu dd phu tai khu vic di dugc tach dao, cong suét
phat cua dién gi6 va thuy dién trong ngay dic trung (ngay
c6 phu tai cyc dai trong nam), gidi thiéu trén Hinh 3 [5, 6].

Str dung s6 liéu & Bang 1, mé phéng trao luu cong suat
cua ludi dién da dugce tach dao (Hinh 2) tai thoi diém phy
tai tiéu thu cong sudt 16n nhat (23h) bang phan mém PSS/E.
Két qua trao luu cong sudt, ton that cong suat (MW) trén
lu6i va dién ap (pu) trén thanh cai 22kV cta TBA Phan Ri
cho trudng hop ché d6 lam viéc khi tach dao duoc gidi
thiéu trong Bang 2 va Hinh 4.

5. Két luin

Tach dao ludi dién phan phéi co nguon dién phéan tan
khi hé théng bi sy ¢d 1a giai phap rat hitu hiéu dé nang cao
do tin cay cung cap dién.

Phuong an tach dao dugc xay dung trén co sd tinh toan
cin bang cong suat gitra kha nang phat ciia ngudn dién va phu
tai cye dai cla cac ho tiéu thy trong khu vyc dy dinh tach dao.

pé néang cao hiéu qua tach dao va mo rong pham vi duy
tri cung cap dién cho cac hg tiéu thu quan trong co6 the ket
hop viée tach dao véi sa thai phu tai theo dién ap, tan sb
hodc ddng thoi ca dién ap va tan sb.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
60 Gttt
513
50 4838
5O Ao oo e 473
§‘40 3743’1’55’.2”3331’;37;9”3"%;3;?:’3’5.’2’35’. ”””””” 3526 TN T T R 346 344
S 3 3333 .33, 33 333333 33 3
@ .
A e el Pl 7 el 6o mmooooooo oo 2628 2577 02
& £3.77 23.34 23.73 23.83 24.52 2226 239 2306 2413
< 2 6
)
20 fm e e R T TR 1689 s o 1804 16371652 1624~ = o M = N\ oo
11.86 1167 03
1033 17 183 158 1052 gg o067
T e R e e -
126 133 115
9.9 85 9 93
0 — e e 7% s 98 Ry
11 22 24 (o7 T ig 22 23 ] 16 14
—=&— Phu tai tiéu thu Phan Ri —#— Thuy dién Bac Binh
NMBG Tuy Phong —— NMBPG+Thuy dién Bic Binh Théigian (h) 1/12/2012

—%— Trao dbi cong suat

Hinh 3. Biéu dé trao déi cong sudt giita nguén phan tan voi phu tdi Phan Ri sau khi tach déo
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Hinh 4. Trao leu cong suat trén ludi dién da dwoc tach ddo
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Hinh 5. So'd6 hegi dién tich ddo két hop véi sa thai phu tdi [4]
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Hinh 6. Trao luu cong sudt trén ludi dién da duoc tach dao két hop véi sa thai phu tdi
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