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ABSTRACT

This paper presents the application of PSS/ADEPT software to calculate
and analyze harmonics in the distribution network. Besides modeling
common elements such as sources, transformers, lines, loads using power
electronic converters are also modeled in the software. These converters
are considered as sources of harmonics induced on the network, so they
distort voltage and current waveforms. The analytical calculation results
from the PSS/ADEPT software are given in waveform graphs, harmonic
spectrum graphs and text data. They are very useful results to help
choosing the right solution for filtering harmonic in the distribution
network. The verification results in the paper are simulated and
calculated by the sample 13-bus network.

TOM TAT

Bai bdo trinh bay viéc iing dung phian mém PSS/ADEPT dé tinh todn phén
tich song hai trong ludi dién phdn phoi. Bén canh viéc mé hinh héa cac
phan tur thong thuong nhu nguon, mdy bién dp, dwong ddy, cdc phu tdi sir
dung bo bién doi dién tir cong sudt ciing duwoc mo hinh héa trong phan
mém. Cdc b bién doi ndy dwgc xem nhw ld nguon hai gy ra trén lidi
dién, do d6 ching lam méo dang séng dién dp, dong dién. Cdc két qua
tinh todn phan tich tir phan mém PSS/ADEPT duoc dwa ra duéi duéi dang
d6 thi dang séng, biéu do phé hai va sé liéu dang text. Pdy la nhiing két
qua rdt hiru ich gitip lwa chon gidi phdp loc séng hai phit hop cho hedi
dién. Cdc két qua kiém chirng trong bai bdo dwoc mé phong va tinh todn
boi lui dién mdu 13 mit.

1. GIOI THIEU

s6 va dang séng dién ap & dau ra c6 dang hinh sin Iy

Pién niang duoc tao ra tir sy bién ddi cua cac
dang niang luong khac nhau nhu: thé niang, dong
ning, nhiét ning, quang ning, héa ning,... Sy bién
ddi nay dugc thuc hién thong qua cac nha may dién
(Binh, 2000). Trong qua trinh truyén tai va phan
phbi dién nang, chat luong dién nang (CLDN) céan
phai dugc dam bao 6n dinh vé dién ap, tan s6 va
dang song (Arrillaga & Watson, 2003). Chi can mot
trong ba yéu t6 trén khong dam bao, CLDN s& khong
dam bao. V& nguyén tic, may phat dién dong bo
luén dam bao cac dic tinh ky thuat vé dién ap, tan
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tudng nhu Hinh 1. Tuy nhién, CLDN lai bi anh
huong boi nhidu nguyén nhan khac (Arrillaga &
Watson, 2003). Anh huéng nhiéu nhat la do su phat
trién lién tuc cac thiét bi dién ma dac tinh lam viéc
ctia nd gay bién dang séng dién ap, sut ap,... trén hé
thong dién Chéng han nhu cac phu tai phi tuyén hoac
cac bo bién doi dién tir cong suat (Paice, 1995; Das,
2002; Mazin et al., 2011). T4t ca ching déu co thé
gdy méo dang dién ap 1am suy giam CLDN trén ludi
dién.
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Hinh 1. Séng dién 4p Iy twéng véi tan sé 50 Hz

Khi CLDN khong dugc dam bao né co thé gay
nén mot s tac hai nhu: do dém khong chinh xéc, Wy
le bao vé tac dong nham, gy gian doan cung cap
dién, gay hu hong thiét bi, lam tang ton hao, ting chi
phi,... (Barnes, 2003). C6 nhiéu dang nhiéu loan lam
anh huong dén CLDN trén ludi dién, tuy nhién bai
béo nay chi tap trung vao nhiéu loan séng hai. C6
nhiéu cong trinh da cong bd lién quan dén nghién
ctru song hai trong luéi dién phan phdi (LDPP). Cac
tac hai ddi voi luéi dién do sy gia ting cac dang
nguon hai méi di duoc chi ra trong cong trinh
(Sharma et al., 2016). Oliveira et al. (2018) da phan
tich dénh gia song hai tai diém dau ndi chung giita
nguon dién ludi vai hé thdng dién mit troi cong suét
be. Cac phuong phap phén tich song hai trong mién
tan s va mién thoi gian duoc nghién ctu trong
Medina et al. (2013). Phuong phap dya trén phasor
dé danh gia song hai trong cac LDPP dugc dé xuat
trong (Arghandeh et al., 2014). Trong ca hai diéu
Kién ludi dién ddi xtng va khong dbi xing, mot ang
dung mi ngudn mé dé mo hinh hoa ludi dién do
nham phan tich song hai trong cac LDPP hinh tia
dugc nghién ctru trong Antié et al. (2022).

Trong bai bao nay, tac gia tap trung nghién curu
mo hinh hoa va mé phong so do ludi dién c6 tich
hop cac phu tai st dung cac bo bién doi dién tir cong
suat dé tir &6 phan tich va danh gia mirc d6 méo dang
song hai dién ap tai cac nut trong ludi di¢n. Pong
gop cua bai bao nay duoc thé hién qua viéc ap dung
md hinh tinh toan trao luu cong suét va phan tich
song hai cua phin mém PSS/ADEPT dé mé hinh
héa va mé phong tac hai cua séng hai dén chat lugng
dién ap cua ludi dién. Cac dd thi dang song va phd
hai dién 4p tai cac nit duoc trich xuat va hién thi rd
rang dé dé dang danh gia mirc d6 song hai. Ngoai ra,
cac chi sb tong d6 méo dang song hai dién ap tai tat
Ca cac nut ciing dugc trich xuit tir phan mém
PSS/ADEPT rit chi tiét. Pay 1a nhiing dir ligu dau
vao rat can thiét trong viéc tinh toan Iya chon giai
phap loc song hai phu hop cho mot ludi dién cu thé.
Vé6i wu diém cua phin mém PSS/ADEPT 1a mét
cong cu manh trong viéc tinh toan phan tich LDPP
nén viéc tng dung né dé phan tich séng hai cho
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nhimg ludi dién c6 kich thudc l6n 1a hoan toan kha
dung (Phayomhom et al., 2015). Bong thoi nd c6 the
ap dung dugc trong treong hop ludi khong doi xing.

Céc déng gop cuia bai bao nay dwoc thé hién qua
cac ndi dung: (i) Van dung cong cu phan tich song
hai trong phan mém PSS/ADEPT dé tinh toan phan
tich cho cac LDPP c6 kich thudc lon; (ii) Giap
chung ta d& dang tan dung cac ngudn co so dir liéu
san c¢6 vé cac ludi dién hién cé tai cac cong ty dién
lyc dé mo hinh hoa cac ngudn hai tai cac nat co két
ndi véi cac bo chuyén doi dién tir cong suét nhur bién
tan cua cac tai cong nghiép, cac hé théng dién mat
troi va dién gié ndi ludi; (iii) Chi ra dugc anh huong
ctia song hai d6i voi ludi dién va dua ra mot s6 giai
phap dé loc song hai.

2. CO SO PHAN TiCH SONG HAI

Trudc khi tinh toan phan tich song hai thi ching
ta can phai tinh toan trao luu cong suat & tan sb co
ban. Két qua trao luu cong suat & tan s6 co ban bao
gom dién 4 ap cac nut va dong dién cac nhanh dugc
st dung de tinh cac chi s6 song hai (Das, 2002). Sau
d6, véi mdi tan sé song hai co s ton tai cia ngudn
song hai twong Ung trong ludi dién, két qua trao luu
cong suét truc tiép duoc tim bang phuong phap bom
dong tuong (ng véi thanh phan tan sé do (Arrillaga
& Watson, 2003). Téng tré cua cac thanh phan dugc
diéu chinh duya trén tan s6 hai va loai thanh phan.
Véi tan s6 hai boi ba, mot tong tré thir ty khong
dugc hiéu chinh twong ng véi tan s6 va mang tha
ty khong dugc s dung. Tir két qua tinh phan b
cong suat song hai tim dugc cac thanh phan hai cua
dién ap nut va dong dién nhanh, sau do tat ca cac chi
s6 song hai ciing dugc tinh tuong tu.

Két qua tinh trao luu cong sudt song hai sé& cho
ra bao cao dang van ban chaa dir liéu vao cuaa hé
thdng, két qua phan bd cong suit co ban, thong tin
song hai trong hé thng va bang dién 4p nut va dong
dién nhanh vi tt ca cac thanh phan song hai (Antié
et al., 2022). Cung v6i bao cao dang van ban va so
dd don tuyén, do thi dién ap nit va dong dién nhanh
cling ¢6 dudi dang dién ap va dong dién trong mién
thoi gian va pho song hai dudi dang biéu do cot.

Mot van dé rat duge quan tam khi phan tich song
hai 1a diéu kién cong huong trong ludi dién. Vi su
c6 mat cua ca hai thanh phén dién cam va dién dung
trong luGi dién, & mot s6 tan s6 nhat dinh, diéu kién
cong huong cé thé xay ra & mot sé nat. Néu cong
huong xay ra ¢ mot nut c6 dong dién hai dugc bom
vao hé thong thi qua ap va qua dong xuét hién (Kun,
2021). Chuong trinh phan tich tan b 1a cong cu t6t
nhat dé khao sat van dé cong huong cua ludi dién.
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Chuong trinh nay tinh toan va v& d6 thi bién d¢ va
goc pha cua tong tré nat trong khoang tan s do
ngudi sir dung chi dinh; do d6, c6 thé xac dinh dé
dang bét ky diéu kién cong huong song song nao.

Tinh toan phan tich tin sé séng hai ciing cho
phép nguoi st dung hiéu chinh théng sé mach loc
song hai (Medina et al., 2013). Khoang tan sb can
phan tich duoc nhap vao boi nguoi st dung, c6 thé
bit dau tir tan s6 co ban dén tin s6 cao nhat ma ngudi
st dung muédn. Két qua phan tich tan s dugc xuét
ra bao cao dang van ban c6 chira dit liéu dau vao hé
thdng, két qua phan bd cong suat co ban va mot bang
cac tong tro diém nuat. Két qua ciing co thé hién thi
dudi dang so do don tuyén va do thi dang séng va
pho hai dién ap tai cac nut.

Bai bao nay sur dung céng cu phan tich song hai
ctiia phan mém PSS/ADEPT dé tinh toan phén tich
song hai trong LDPP. Co sé toan hoc dé tinh toan
song hai cua phan mém PSS/ADEPT duoc thé hién
qua cac budc co ban nhu sau (Phtc, 2007):

Buéc 1: M6 hinh hoa toan bo so db ludi dién (st
dung md hinh téng tré phu thudc vao séng hai cua
cac phan tir trén lu6i dién nhu: tai tinh, dong co
khong dong bo, dong co ddng bo, tu bu, duong day,
may bién 4p,...)

Buéc 2: Tinh toan trao luu cong suat ¢ tan sb co
ban, day dugc xem 1a nén tang cua dién ap nit va
dong dién nhanh duoc st dung dé tinh cac chi sb
song hai vé sau.

Buée 3: Ung véi mdi bac song hai cé sy ton tai
ctia ngudn song hai twong tmg trong ludi dién, thuc
hién tinh toan trao luu cong suit dya trén phuong
phép bom dong.

Buéc 4: Sir dung phuong phéap xép chong cac két
qua (ng véi mai bac song hai trong Bude 3 dé thu
duoc két qua téng hop vé song hai cho ludi dién do.

3. KET QUA VA THAO LUAN
3.1. Mb ta so d6 lwéi dién miu 13 nat

Dé tinh toan phén tich anh hudng song hai dén
CLDN trén ludi dién, bai bao nay s dung s0dd mau
13 nat nhu Hinh 2. So d6 c¢6 mot hguon cung cap &
thanh c4i 230 kV tai nat 1 c6 cong Suat ngan mach
1a Sy =11.950 MVA, ti s6 X/R=21.Cong suét duoc
truyén tai tir nguon cung cap thong qua 9 duong day
va 4 may bién ap dé cung cap cho 8 phu tai, trong
d6 c6 4 phu tai tai cac nat 4, 5, 8 va 9. Cac bo bién
d6i cong sudt cip dién cho cac phu tai nay ciing
chinh 14 tac nhan gay ra ngudn hai tic dong xau dén
CLDN trén ludi dién. Thong sd ctia cac phan tir trén
so dd luai dién dugc cho trong Das (2002). Ngoai ra
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cac sb liéu vé cac phu tai sir dung cac bo bién doi
dién tur cong suat tai cac nat 4, 5, 8 va 9 duoc thé
hién nhu Bang 1.

1160 MVA
XIR =21

2 kv

pf=095

N pf=09
pi=095

40MVA
pf=09

I @& v
@fzm %)

20 MW
6xung

Hinh 2. So' d6 lwéi dién miu 13 nat

Bang 1. S6 liéu phu tai b bién ddi cong suat

Nut P (MW) Mo hinh
4 20 06 xung
5 30 12 xung
8 30 12 xung
9 20 06 xung

Céc bo bién doi dién tir cong suat 1a ngudn hai
tao ra nhiéu song hai bac cao, do vay bai bao nay mo
hinh ngudn hai do cac bo bién ddi dién tir cong sudt
nay gy ra nhu sau: O tan s6 co ban, mé hinh hoa tai
cua bo bién dbi dudi dang tai co dong dién khong
dbi va gia tri dong dién ung Véi tan S0 co ban dugc
xac dinh theo cong sult va hé s6 cong suét cua phu
tai d6. Con dbi véi cac song hai bac cao do bo bién
dbi nay gay ra duoc mé hinh tiy thude vao ciu tric
cua tirng bo bién ddi (Barnes, 2003). Cu thé trong so
d6 ludi dién mau 13 nat da st dung 2 dang bo bién
dbi dién tir cong sudt 1a 6 xung va 12 xung, cac thanh
phan bac cao cua ching dwgc xac dinh nhu sau
(Barnes, 2003):

D4i voi mach 6 xung, gia tri dong dién hiéu dung
ng vai tan so hai bac h duogc xac dinh:

L )

Ih:

bPéi voi mach 12 xung, gia tri dong dién higu
dung g Vvéi tan s6 hai bac h duogc xac dinh:
h=12k +1 (2

_h
Ih —_ T
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Do vay theo mé hinh ngudn hai nhu trén ta c6
thé tinh toan céac bac hai ctia cac nguon gay hai trong
so do ludi dién mau 13 nat nhu Bang 2.

Bang 2. S6 lidu tinh toan ngudn hai
Ih — Dong dién hai bac h (A)

h Nt 4 Nut 9 Nut 5 Nt 8

(6 xung) (6 xung) (12 xung) (12 xung)
1 50.2/1 334.7/1 75.3/1  502.1/1
5 50.2/5  334.7/5 - -
7 50.2/7  334.717 - -
11 50.2/11 334.7/11 75.3/11 502.1/11
13 50.2/13 334.7/13  75.3/13 502.1/13
17 50.2/17 334.7/17 - -
19 50.2/19 334.7/19 - -
23 50.2/23 334.7/23  75.3/23 502.1/23
25 50.2/25 334.7/25  75.3/25 502.1/25
29 50.2/29 334.7/29 - -
31 50.2/31 334.7/31 - -
35 50.2/35 334.7/35  75.3/35 502.1/35
37 50.2/37 334.7/37  75.3/37 502.1/37
41 50.2/41 334.7/41 - -
43 50.2/43 334.7/43 - -

3.2. Mo hinh héa so d6 lwéi dién

V6i cac s6 liéu da duoc tinh toan cu thé trong
muc 3.1, tac gia sir dung phan mém tinh toan va
phan tich LDPP PSS/ADEPT xay dung so dd ludi
dién mau 13 nat dé tién hanh mé phong va phan tich
két qua Vé trao luu cong suat va tinh toan song hai.
Tai cac nt 4, 5, 8 va 9 1a vi tri dat cac bd bién ddi
dién tir cong suét do vy bai bao mé hinh héa no
gém mot tai dong dién hang (c6 gia tri bang dong
dién & tan s6 co ban) va cac thanh phan hai bac cao
(c6 gia tri dong dién hai nhu da dugc tinh toan trong
Bang 2). Do do, khi xay dung so d6 mé phong trong
phan mém PSS/ADEPT, cac bd bién ddi d6 s& dugc
thay bang mot phu tai c6 dong dién khong doi va
ngudn hai nhu Hinh 3.

1 PSS/ADEPT 5.0 - [ieee13.adp] g
B fat e Dsgrem [teork Ansivis Gegart Tusk nsoe (4B NEE
| 1
L u L2 L
— 2 _T —_— 5 ——1-
O w7 VoL vV o®
T, 5,2 -
LS
6 7
&, T
" .10 e
]
" Ls
_|_ @ .2 e 3 _’—r
® v © v v
Tistart, (10 © [®icvepe 50 . | 2 chuangd - Micms. LW

Hinh 3. Mé hinh héa luéi di¢n mau 13 nit trén
phan mem PSS/ADEPT
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3.3. Tinh toan trao luu cong suit

Muc dich cua viéc tinh toan trao luu cong suit
trong ludi dién 1a dé danh gia CLDN ciia mang dién
& ché do xac 1ap ban déu, xem xét kha nang tai caa
cac duong ddy, cac may bién ap, kiém tra do léch
dién ap tai cac nut trong ludi dién va tinh toan ton
that cong suat va ton that dién nang trén ludi dién dé
(Das, 2002). Vi y nghia do, tinh toan trao luu cong
suét 1a hét suc can thiét trong viéc danh gia CLDN
trong ludi dién. Modun tinh toan trao luu cong suat
(Load Flow) dwoc t6 hop trong céc chirc ning cua
phan mém PSS/ADEPT. Do vy sau khi ta da xay
dung xong so dd ludi dién mau 13 nit, bai bao tiép
tuc sir dung moédun nay dé tinh toan trao luu cong
suit va cac két qua dat dwoc bao gom cac két qua vé
trao luu cong suat va dién ap tai cic nit nhu trong
Bang 3 va 4. V&i két qua tinh toan dién ap tir Bang
3, ta thdy dién ap giira cac pha tai cac nit trong ludi
dién van dam bao tinh chét ddi xtiing béi vi ludi dién
mau 13 nat c¢6 thong sd ludi va tai ddi xtung. Pién
ap tai cac nat van nam trong pham vi cho phép, diéu
nay ching to rang & ché do xéac 1ap ban dau ludi dién
van dam bao chat luong dién 4p tai cac nit. O ché
do xac lap ban dAu, chuong trinh PSS/ADEPT chi
tinh toan (g vai tan s6 co ban f = 50 Hz, do d6 két
qua tinh toan dién 4p tai cac nut ciing khong thay
Xuit hién cac thanh phan hai bac cao.

Cac gia tri dong dién chay trén cac pha cta cac
duong day va may bién ap déu c6 médun bang nhau,
diéu nay khang dinh thém tinh chat ddi xing cua
luéi dién nhu da nhan xét ¢ phan trén. Bang 4 cho
thy rang tong ton that cong suét tac dung trén lugi
la AP = 808,988 kW va ton that cong sudt phan
khang 14 AQ = -89.072,221 kVAR. Két qua nay cho
thiy ton that cong suét phan khang trén toan ludi
dién co gia tri am 1a bai vi cac duong day 230 kV,
115 kV c6 mit trén ludi da sinh ra luong cong sudt
phan khang tuong ddi lon dé dap (ng nhu cu cong
suit phan khang ctia cac phu tai trén so do. Chinh vi
vay ma ngudn chi can phat ra mot lwong cong suit
nho hon lugng tong cong sudt phan khéng cia cac
phu tai, con lugng con thiéu 1a do cong suét phan
khang do dudng day sinh ra bu vao. Cu thé tir viéc
mo phong ta c6 két qua cong suit tac dung do ngudn
dién phat ra 1a P = 357,23 MW va cong suit phan
khang do ngudn phat ra 1a Qr = 28,36 MVVAR. Trong
khi nhu ciu cong suit tac dung tong tai 1a Py
359,25 MW va cong suét phan khang tong tai 1a Q;
= 117,43 MVAR.

3.4. Tinh toan phén tich séng hai

Viéc phén tich anh huong cua séng hai tac dong
Xau dén CLDN trén ludi dién nhu thé nao 1a hét suc



Tap chi Khoa hoc Trirong Pai hoc Can Tho

quan trong, dé tir 46 chung ta chu dong dua ra cac
giai phap khéc phuc va han ché tac hai cua song hai
gdy ra (Arghandeh et al., 2014). Phian mém
PSS/ADEPT ciing c6 tich hop modun phéan tich
song hai trén ludi dién (Harmonic). Do vay tac gia
sir dung modun nay dé tinh toan va phén tich song
hai cta ludi dién mau 13 nat. Dua trén so d6 da duoc
xdy dung trong muc 3.1, tac gia tiép tuc phén tich
anh hudng ctua song hai va sau khi moé phong dugc
két qua do thi va biéu do sau.
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Hinh 4 thé hién d6 thi song dién ap & tan sb co
ban va song dién ap bi méo dang tai cac nut ¢o ngué)n
hai tuong tng va Hinh 5 thé hién biéu do tong do
méo dang song hai dién ap THD, tai cac nut co
nguon hai gdm nit 4, 5, 8 va 9. Hinh 6 thé hién do
thi dang séng dién ap & tan sé co ban va song dién
&p bi méo dang tai cac nut tai va Hinh 7 thé hién biéu
d tong d6 méo dang song hai dién ap THD, tai cac
nuat tai gom nat 2, 3, 12 va 13. R3 rang, hai nat tai
12 va 13 & xa ngudn nén d6 méo dang séng hai cua
hai ntit nay 16n hon cac nat con lai.

Bang 3. Két qua dién ap tai cic nat trén luéi dién miu 13 nit

Nit U Ua Ja Ub ) Uc oc
(KV) (KV) (d9) (KV) (d9) (KV) (d9)

1 230 132,8 0,0 132,8 240,0 132,8 120,0

2 230 125,6 351,3 125,6 2313 125,6 111,3

3 230 125,8 351,2 125,8 231,2 125,8 111,2

4 230 133,6 359,5 133,6 239,5 133,6 119,5

5 230 133,3 359,4 133,3 239,4 133,3 119,4

6 115 63,5 345,2 63,5 225,2 63,5 105,2

7 115 63,4 344.9 63,4 2249 63,4 104,9

8 115 62,8 340,9 62,8 220,9 62,8 100,9

9 115 61,6 339,7 61,6 219,7 61,6 99,7

10 34.5 20,0 340,6 20,0 220,6 20,0 100,6
11 34.5 20,0 341,5 20,0 2215 20,0 101,5
12 34.5 18,7 331,6 18,7 2116 18,7 91,6
13 34.5 18,8 334,7 18,8 2147 18,8 94,7

Bing 4. Két qua tinh toan dong dién, cong suit va ton that cong suat

Cong suit T6n thét cong suit

- |a |b |c

e (A) (A) (A) (ka; (kVARQ) (k\?VF; (kVAARQ)
Linel 50,20 50,20 50,20  20.117,346  -27.245,184 0,118  -27.245,183
Line2 479,87 479,87 479,87 166.161,818 48.173,605 10,013  -23.200,689
Line3 413,10 413,10 413,10 140.834,089 29.030,325 9,446  -37.881,304
Line4 75,31 75,31 75,31  30.111,502  -21.603,202 0,101  -21.603,200
Line5 30596 30596 30596  56.876,384 7.749,458 1,828 -1.617,983
Line6 309,83 309,83 309,83  54.565,585 15.592,672 2,213 -1.842,816
Line7 44484 44484 44484  23.754,778 11.464,035 5,052 3.657,901
Line8 355,05 35505 35505  18.003,022 10.765,381 3,198 2.047,682
Line9 32,83 32,83 32,83 4,087,454 250,313 0,010 -4.463,386
Tranl 460,07 460,07 460,07  85.151,984 32.144,392 298,530 10.173,941
Tran2 380,89 380,89 380,89  68.824,806 32.040,525 258,819 8.819,762
Tran3 440,19 440,19 440,19  23.889,615 13.970,681 134,837 2.506,646
Trand 349,14 349,14 349,14  18.087,847 12.341,790 84,824 1.576,409
Téng ton tht: 808,988  -89.072,221
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Voltage Waveformat 2: phase A Voltage Spectrumat 2: phase A
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Tir cac két qua dd thi méo dang dién 4p va biéu
dd THD, tai cac nit, ta thiy cac bo bién doi dién tu
cong suét tao ra cac nguén hai tac dong 1én ludi dién,
do vay khong nhitng lam cho dién ap cua nut co
nguon hai bj méo dang ma con anh huéng dén cac
nut khéac trén ludi. Cac két qua mod phong cho thay
rang hau nhu dién ap tai tat ca cac nit trén ludi dién
mau 13 nat déu bi méo dang dién ap. Piéu nay anh
huong xau dén chét lugng dién ap trén ludi dién.
Nhin vao két qua trén ta thdy dién 4p tai nit 13 bi
méo dang nhiéu nhat so véi cac nit con lai. Hinh 6d
(nat 13) thé hién su khac biét rat lon gitra dién ap
méo dang so véi dién ap & tan sb co ban. Mac du nat
13 1a niit tai nhung nd chiu sy tac dong tir cac ngudn
hai tir cac nut 4, 5, 8 va 9 nén 1am cho dién ap cua
n6 bi méo dang nhiéu nhat. Trong khi do, nat nguon
(nut 1) it chiu sy tac dong cua nguon hai nhat bai vi
n6 duoc xem nhu 13 nat ngudn cong suat vo cung
16n, tong tré cua no rat nho so vai cac tong tré caa
cac phan tir khac trén ludi cho nén it chiu sy méo
dang dién ap. Piéu nay dugc thé hién rd boi dang
song dién 4p ciia no trén Hinh 8. Hinh 8 thé hién
dang song dién 4p méo dang va dién ap & tan s co
ban ctia nat 1 khong khac biét 16n.

Voltage Waveformat L: phase A
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Bén canh céc két qua vé dd thi dang séng va phd
hai dién 4p tai cc nat nhu da phan tich ¢ trén, két
qua phan tich cho thay trong khi & ché d6 xac 1ap bo
qua anh huong ciia song hai thi ton that cong suat 1a
AP = 808,988 kW. Mat khac khi c6 xét dén anh
huong cua séng hai thi tén that cong sudt trén toan
mang dién s€ 1a AP, = 1.585,818 kW. Nhu vay rd
rang séng hai lam ting ton that cong suét trén ludi,
diéu nay dong nghia 1a n6 s& lam tiang ton that dién
nang trén ludi dién, gdy ting chi phi van hanh luéi
dién. Do d6, khi xét dén anh huong cua song hai thi
ton that cong sudt lic ndy vuot qua nhidu so voi
truong hop bo qua anh hudng ctia song hai. Nhu vay
chung ta can phai c6 bién phap khac phuc nham
giam ton that cong suat xuéng muc thap nhat dé
mang lai hiéu qua kinh té van hanh cho luéi dién.
Mot trong nhitng cach d6 1a ta tinh todn thiét ké bo
loc nham giam thiéu song hai trén ludi dién bao
gom: cudn khang loc song hai, bd loc thu dong, bo
loc tich cuc.

Gi4 trj tong d6 méo dang hai dién ap (THD,) cho
ta théy duoc muc d6 méo dang dién ap tai cac nut
khi ¢6 ngudn hai tac dong lén ludi. Tir két qua
chuong trinh mé phong ta tong hop duogc cac gia tri
THD, nhu Hinh 9. Nt 13 ¢6 téng d6 méo dang hai
dién 4ap 16n nhat so véi cac nat khac trong hé théng
THD, = 5,2%. Nhu véy theo cac két qua phan tich
vé d6 thi dang séng va phd hai dién 4p da cho thay
duoc tac hai cia song hai 1a lam méo dang dién ap,
lam xuat hién dong dién hai bac cao chay trong cac
phan tir ctia ludi dién, do d6 no s& gay phat nong,
gdy ton that cong suét, ton that dién ning tang 1én,
ddng thoi co thé tac dong x4u dén cac thiét bi nhay
cam trén ludi.

6,00
5,00
< 4,00
a 3,00
E 2,00

1,00

0,00

Du (%)

123 456 7 8 910111213
Nut

Hinh 9. Biéu d6 THDy tai cac nat

So sanh céac két qua tinh toan & trén voi Quy dinh
vé song hai duoc thé hién trong Diéu 7 ciia Thong
tu 39/2015/TT-BCT ngay 18/11/2015 cua B Cong
thuong, tong d6 bién dang séng hai dién 4p tai moi
diém dau ndi khong dugce vuot qua gisi han quy
dinh nhu Bang 5. Theo két qua & Hinh 9, tong bién
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dang song hai 16n nhit trong ludi dién mau 13 nut 1a
tai nat 13 voi gia tri THDy = 5,2% van con nhé hon
mtec cho phép ddi véi ludi dién trung va ha ap bang
6,5%.

Bing 5. Qui dinh vé séng hai dién ap trén luéi

trung ap
Ciap Téng bién dang Bién dang
dién ap song hai riéng 1é
110kV 3,0% 1,5%
Trung va ha ap 6,5% 3,0%
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Bai béo da nghién ctiu vé song hai va anh huong
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