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TOM TAT

Trong lwoi dién phan phéi, khi DG ( Distributed Generator) két néi véi may bién thé qua cap
ngam, cdac sw co ho mach 1 pha, 2 pha do thao tac khong dong pha thwong la nguyén nhan gay
nén céng hueong sdt tir do tinh chat phi tuyén ciia dong tir hod may bién thé. Bai bdo nay dé cap
dén viéc xdc dinh dwong cong cua dong tir hod qua s6 liéu thi nghiém khéng tai mdy bién dp dé
gidi mach dién phi tuyén bang phwong phdp hai can bang. Tir d6 xdc dinh cdc gid tri téi han
cia E, R, C dé tranh hién tuwong cong huéng sat tic xdy ra khi ho mach 1 pha, 2 pha.

ABSTRACT

In power distribution networks, when DG is connected to transformers by underground
cable, the incidents of one-phase or two-phase open circuit due to dephased operation are
usually the cause of ferromagnetic resonance by the nonlinear of the magnetizing current
transformers. This paper refers to the determination of the parameters exciting current from
the experimental data do not load transformers to solve nonlinear circuit with method comedy
balance. It goes on to determine the critical value of E, R, C to avoid the phenomenon of
ferromagnetic resonance in one-phase or two-phase open circuit.
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I. GIOI THIEU

khong tai may bién 4p bang ngdn ngir 1ap
trinh matlab. Tir két qua thu duoc xem xét,
danh gia va dua ra két luan dé diéu chinh céac
thong sé can thiét dé tranh hién twong cong

Vé ban chat, hién tuong cong hudng st tir
cling 1a hién tuong cong hu:ong, tuy nhién, doi
vGi méay bién thé thi xay ra nhiéu hon cac thiét
bi khac do 161 dugc lam bang vat liéu bao hoa

tir, vi vay kha nang gay ra cong huong khong
phai tmg v&1 mot gid tri C xac dinh ma Gng
v6i mot khoang gia tri C nao d6. Trong sut
thoi gian cong hudng dién dung va dién cam
can bé’mg v6i gia tri ngugc nhau, diéu nay lam
cho gia tri dong dién chi bi gidi han boi dién
tr clia hé thong, két qua 1a gia tri dong dién/
dién 4p co gia tri cao bét thuong.

Céc hién tLrO’ng nhu thao tac khong dong pha,
dong/cat may bién ap, dong/cat tai, thao tac
cac thiét bi bao vé, hay mot s6 qua trinh quéa
do déu co thé 1a nguyén nhan gay nén cong
huong sit tir. Khi cong huong sit tir xay ra
thudng c6 cac ddu hiéu nhu: qua dién ap, may
bién ap co tiéng On rat 1on, qua nhiét, hu hong
thiét bi bao vé chéng qua dién ap.

Bai béo trinh bay cach xac dinh céc gia tri toi
han dya trén cac thong sé mach, thi nghiém

huong sat tur trong vi¢c thiét ké, bao vé va van
hanh DG khi két noi.

I1. TINH TOAN CONG HUONG SAT
TO

1. Phuong phap cin bing hoa tin

Duya vao dac tinh tir hoa ctia may bién ap,

theo [1], [2] ta co

auan hé dong dién tir thong:
i=ag+by" (1)

v6i: - ad : thanh phan tuyén tinh

- bo”

: thanh phan phi tuyén
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Hinh 1 So dé mach

Phuong trinh vi phan cia Hinh 1

d¢ 1 dp 1
—+——+—ap+bp" )= _Ecoso t (2)
dr-  RC dr ('((/5 (/)) ‘ ‘
Pé don cian. kv hié dg L dg , 3
cdon glan. ky hew: —+ ——+ o ¢ +w;¢" = Fcosot 3)

dr’

RC di
&) a b 18 LA A A
VOi @, = l NONES C . @ 14 tan 8o nguon 4)

Dcf)i voi cong huong sdt tir tan sb co ban, 101 giai chung cho phuong trinh (2) co
thé viét:

(1) = gsin(w,t +0) (%)

Biéu dién phuong trinh (5) thanh cac hang tir sin va cos:

P(t) =@ sinot+¢ cosol  (6)
voi: . =pcosl. ¢, =psing va @ +¢f _ ;

Thay 0(2) 6 (5) vao (2) ta thdy xudt hién cac s6 hang ¢" =¢" sin” (O)St +0 ) Ham sin bac 1&
c6 thé dugc bieu dien bang tich céac bac 1¢é:

¢"sin" (@, +0 )=k sin (@t +0 )+ k,sin[ 3(w,t+0 ) [+...+ k,sin| n(@+6 (8)

vei (D7) ©)

Do khong thé can bang cac s6 hang hoa tan sin nén phuong trinh (10) khong thé giai mot cach
chinh xéc dugc, ta c6 thé giai dugc mot cach x%p xi bang phuong phép can bang hoa tan cta
Ritz bang cach bo qua cac s6 hang hoa tan +, " {} trong (12) ta dugc

k50" sin (0, +6 )= ko;0"" [((]) cos® )sinw 7 + (¢ sin® )coswst]

=kw;o"" ((j)x sinwf+9, cosu)st)

Thay vao (12) va dong nhit cac phan tir sin, cos ta dugc:

(0]

[_((Dsz —w, )"‘ kl(ozzq)n_l}q)x —ﬁd)y =0 (10)
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[—((1)2 —m2)+ kquﬂ”}q) _o (11)

Tt phuong trinh (10) — (11) xac dlnh dugc gia tri 0., (D Do do, tu (6) — (7) ta tinh duoc tu
thong ¢ (¢ ) ctia may bién ap ciing nhu cac hoa tan va du’(n hoa tan theo phuong phap chung
d6 mot cach tuong tu.

Sép xép lai: (12 z)q)zn_z(w coo)szq)”“+{(co w0)+( )](I) —w2E*=0 (12)

2. Cac nghiém co ban trén do thi

Tt phuong trinh (11) — (12) ta xac dinh dugc cac thanh phan co ban cua tir thong may bién
thé trong mach hinh 3, diéu nay rat thuan loi dé dua ra nhitng vi tri hinh hoc tai nhirng diém
lam viéc. Khao sat anh huong cac thong s mach e, C, R tai cac diém lam viéc va cong
hudng sat tir.

bit & :q) ta dugc phuong trinh E.," - ng (n-1y2 + plg - p, =0 (13) véi:

22
© w) (RC) (14): Pz:M (15); pozw_zzzbﬂ (16)

T ) ke, (ko?)

Biéu d6 hinh hoc vé két qua thong sb cho ta cai nhin tot hon vé gi6i han an toan cta cac
ving 1am viéc. Tir phuong trinh (14) ta ¢ giao diém caa ham tuyén tinh A, v6i ham phi tuyén
g p g g y | pat tuy

7»2 nhu sau:
}‘1 = p@ — Dy (17)

— ng (n—l)/2 _ F: n (18)

Hinh v& cho thay d6 thi ciia ham }»2 véi vai truong hop cia ham }\1 thé hién trong hinh 2

“Po*l A ‘

Hinh 2 Do thi két qua cia mach ¢ = ‘H/E
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Tur dudng cong (1) ctua 7»1 ¢6 3 diém lam viéc A, B va C:
— A, C: diém lam viéc 6n dinh.

— B: diém khong 6n dinh (chi mot sy thay d6i nho tai B s& 1am dich chuyén diém lam
vide t6i A, C).

Piém C ¢ trang thai cong hudng sat tir, diém A & vi tri lam viéc binh thuong
— D6 thi (2) cta }»1 6 thé gy ra cong huong sat tir nhung khong kéo dai.

— D6 thi (3) cta }\1 khong gy ra cong hudng sat tir

Anh huong cua céc thong sO E,R,C dén cac vung lam vige co thé gdy ra cong hudng sat tir
cua hé thong dugc khao sat dé giai quyet bai toan trén do thi

2.1 Gia tri téi han cia ton hao shunt

(= G=12mS
St / G=10mS
ol 7 G=8mS
3 G=5mS
Gz=0
"~
e 2
“»
< L
0
_|-
_2 i i i i i
00 0.5 1.0 1S 2.0 2.5
4
o

Hinh 3. Anh hwéng ciia tén hao
R ) . M , ... dG \ , _
Gia tri to1 han cua G co6 thé tinh bang cach giai —— — () trong phuong trinh (13) véi (G=1/R).
d

G*= —[kZCZ “’—ﬂg“ + [21( C? “’—22(032 —0? )}g(“” (19)
- 1 0)2 1 (1)2 s 0

)

Cac h¢ sd Py P, va p, xac dinh boi cac ham trong hinh 3. B dbc p, cua A, phu thudc vao ton
hao dong.

Céc d6 thi trong hinh3 tuong tmg v&i cac thong sd thuc cia hé thong kiém tra véi E=1.0 pu
(dvtd). Tang ton hao (tang G) s€ lam tang do dbc cua 7\1 , dya trén gia tri cua p,, giao diém cua

}\,1 , 7»2 s€ nam ngoai vung cong hudng sat tu.

2.2 Gia tri téi han ciia dién 4p nguodn
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Hinh 4. Anh hirong ciia dién dp nguon
Ta ciing c6 thé sir dung viéc phan tich d6 thi hinh 4 dé d4nh gi4 anh huong cta dién ap ngudn
dén vung hoat dong ctia mach. Trong phuong trinh (18), (19), bién d6 di¢n ap nguon E chi anh
huong dén thong s6 p, cua )\,1 . Duong cong 7»2 khong thay doi va dg doc cua }Ll cling ¢ dinh.
Hinh 4 minh hoa 4nh hudng cta E dén }»1 khi dich chuyén song song gia tri E.

2.3 Gia tri t6i han cia dién dung ndi tiép

dal

Cor Cor

Ta thay khi thay d6i gié tri dién dung C s& anh huéng dén cac hé sb p,va p, trong phuong trinh
(17) va (18) do d6 anh huéng dén ca 7»1 Vé}»z trong hinh 2. Tuong tu nhu cic dudng cong
trudc dé tinh G va E, ta ciing c6 duong cong bicu dién ¢ va C tir diéu kién ban dau ciia mach,
6 thi ciia & (hay ¢ =++/& ) pu thude vao C c6 dang nét lién nhu Hinh 5. Puong nét dut 1a
duong tiém can ciia ¢ phu thudc vao C trong trudng hop khong xét dén gia tri tit dan (G=0).
Hinh 5 Anh huong cua dién dung

— Nhénh 1 trong hinh 5 tuong tmg véi ving tuyén tinh ¢ c6 gia tri nho.

Nét lién: tdt dan; Nét dirt: khong tat dan

— Nhénh 2: viing phi tuyén khong 6n dinh.

— Nhanh 3 twong tng ving phi tuyén cong hudng st tir .

Trong hinh 5 diém tiép xtc thang dtmg C,, 14 gié tri cia C tai 0, tvong tng véi cac ving co
thé hoat dong riéng r& ciia mach. Véi nhimng gia tri C nho hon Ccr cong huong sat tir khong xay
ra.

D6i véi dién dung chi ¢6 2 ving hoat dong duong, trong ving I chi c6 mot két qua duy nhét,
con trong vung I [udn xay ra cong huong sat tur.

Néu diém van hanh cua h¢ thong ¢ gan vung dién tich ndy, mdt sy thay doi rat nhé cac thong
s0 h¢ thong c6 thé di chuyén di€m lam viéc tir ving an toan sang vung cdng hudng sat tur va
nguoc lai.
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I11. MO HINH TiNH TOAN VA LUU PO GIAI THUAT

Tirarn 0KV 3 FC 01F-2 484 hoi
: LES 3F- MKV 3124V MET IAN A 4
g_ﬂ | Breimg By icindhing | f@@:ill-ﬂjﬂ_@__ < @
T DEEE- 24+ Chidmg

Hinh 6: So dé tinh todn cong hwéng sdt tir.

Nhap thing sd mang dién {co
duimg cong khong tai)
Xac dinh da thic thich hop
(bacn, cac hé 20}

Céc théng 56 dang tri khi s co
h&mach 1 pha, 2 pha Edt, Cdt
Xac dinh cic hé sa
@, i, &, D1, P, Do

.

Yic dnh cac didm A B, C tir
phuwromg trinh mach

ST e pE -y =0

|

HétcacgatE E, Ctdihan
conamtrong vung cong hiring
zit tir hav khong

T an  ac.o3 oA
LICR Q4 gt INUar

Dé don gian trong qué trinh tinh toan, xac dinh sy anh huong cua cac thong sé R, C, E khi khao
sat hién tuong cong huong sat tir do thao tac khong ddng pha khi c6 két ndi DG. Bai bao nay
chi gii han khao sat tir diém ddu ndi giita cap ngam voi duong day trén khong véi may bién
thé Y-A va DG trong trudng hop:

. Su ¢b do thao tac khong dong pha phia trung thé tai diém dau ndi gitra cap ngdm voi dudng
day trén khong (ho mach 1 pha, 02 pha) khi may bién thé khong tai hodac mang tai nhe, phid ha
ap 0,4kV do dién dung thuong khong da 16n nén khong khao sat.

Thong sb mach
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Voltage (V)
350
430
110
380

250 i . . Current {A)
it 5 io 15

- Thi nghiém khong tai: To=[2 4.4 11.5] (A); Uo=[0.85 0.92 1.075] (pu)
-S=500K VA, U=22/0.4kV,diéndungcuacap C=0.41.10-F,R=1kQ, chiéudaiL=0.8km, Tansd 50Hz

Két qua

Tién hanh chay phan mém mé phong duoc 1ap trinh bang ngon ngit MATLAB cho trudng hop
hd mach 1 pha va 2 pha, thu duoc két qua cac gia tri to1 han E, R, C ( Bangl).

Tur két qua tinh toan trén, dé tranh hién tuong cong huong sat tir xay ra khi co su ¢6 hd mach 1
pha, 2 pha hodc do thao téac, khi thiét ké hodc trong van hanh can phai c6 bién phap gidm chi¢u
dai cap xuong nhé hon Lgh=186m, hodc giam gia tri di¢én dung twong duong sao cho nhd hon
Cgh.

Bing 1
Két qua tinh toan | Hé mach 1 pha Ho ::;f‘;h 1 Két luan
Egh (pu) 2,8438 2,8438 E<Egh: khong cong hudng sat tur
Rgh (Q) 0,098783 0,049391 Nam trong Vflntgfrcong huong sat
Cgh (F) 1,5256e-007 1,5256e-007 C >Cgh: cong hudng st tir
Lgh(km) 0,37209 0,18605 Lgh < L: cong hudng sit tir

Tir két qua tinh toan trén, d¢ tranh hién twong cong huong sat tir xay ra khi c6 sy ¢6 ho mach 1
pha, 2 pha hodc do thao tac, khi thiét ké hodc trong van hanh can phai c6 bién phap giam chiéu
dai cap xuong nho hon Lgh=186m, hodc giam gia tri dién dung tvong duong sao cho nho hon
Cgh.

IV. KETLUAN

Bai bao da trinh bay mé hinh, m6 phong qua trinh tinh toan cac gia tri t6i han khi 6 su ¢ ho
mach 1 pha, 2 pha, tir d6 c6 thé diéu chinh cac thong sO mach dé tranh hién tuong cong hudng
sat tir trong viéc thiét ké, van hanh luéi phan phdi khi két ndi DG.
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