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UNG DUNG PHAN MEM ANSYS XAY DUNG MO HINH MAY BIEN AP
BA PHA VA PHAN TiCH CHE PQ LAM VIEC CUA MAY BIEN AP
TRONG PIEU KIEN LAM VIEC BINH THUONG VA SU CO

TOM TAT

Pao Duy Yén"

Truong Pai hoc Ky thudt Céng nghiép — PH Thai Nguyén

Hé thong dién 1a mot hé théng phirc tap trong ca cau tric va van hanh, khi xay ra sy ¢b bat ky mot
phan tir ndo trong hé thong déu anh huong dén do tin cay cung cép dién, chat lugng dién va gay
thiét hai 16n ve kinh té. Vi vay, viée chuan doan dang su 0 trong MBA 3 pha 1a mét bai toan rat
cap thiét dé phat hién va khac phuc su ¢ cta mot thiét bi rat quan trong trong hé thong dién qua
do giam bot nhiing thiét hai vé kinh té va nang cao d¢ tin cay, chat lugng dién cung cip cho cac hd

tiéu thu 1a hét strc can thiét.

Bai béo tap trung vao tim hiéu cac anh huong cta dong dién, dién ap cia MBA phan phdi 22/0.4
kV dé tinh toan mo6 phdng lyc tir tic dung 1én cac cudn ddy MBA trong ché d6 lam viéc binh

thuong va su ¢b chap hai vong day.

T khéa: Phdt hién sw c6, mé hinh Méy bién dp, phan mém ANSYS, Phirong phdp cdc phan tir

hitu han, cuon day

GIOI THIEU

Sy tién bd cia khoa hoc, ky thuat doi hoi
nguoi ki su thyc hién nhitng dé 4n ngay cang
phuec tap, dét tién va doi hoi do chinh xéc, an
toan cao.

Phuong phap cac phan tir hiru han (Finite
Elements Methods - FEM) la mot phuong
phap rit tong quat va hitu hiéu cho cic bai
toan ky thuat khac nhau. Tu viéc phan tich
trang thai ng suat, bién dang trong cac két
ciu co khi, cac chi tiét trong 6 t0, may bay,
tau thuy, khung nha cao tang, dam cau,... dén
nhitng bai toan cua 1y thuyét trudng nhu’. ly
thuyét truyén nhiét, co hoc chit long, dién-tir
truong... Phan mém ANSYS gitp ta thiét ké
dugc m6 hinh MBA 3 pha va m6 phong lay
dugc cac s6 liéu cua MBA lam vic trong ché
d6 binh thuong va su cd.

GIOI THIEU CHUNG VE PHAN MEM ANSYS
Hién c6 nhiéu phan mém FEM néi tiéng nhu:
ANSYS, ABAQAUS, SAP,.. ANSYS la
phén mém phd bién hién nay, duoc st dung
nhiéu trong hoc tap va nghién ctu. FEM la
mdt phan mém phén tich phan tir hitu han
hoan chinh ding dé mé phong, tinh toan thiét
ké cong nghiép.

Phian mém ANSYS duogc to chirc dudi dang
khéi dé dé& dang hon khi lya chon céu hinh

“ Tel: 0983 214112; Email: daoduyyen88@gmail.com

vira phai theo nhu cdu. Trong s cac khéi
chic ning chinh c6 thé ké téi 5 khbi
la ANSYS Maxwell, ANSYS Structure,
ANSYS Design  Modeler va ANSYS
Meshing, ANSYS Mechanical Workbench,
ANSYS Mechanical.

MO PHONG MBA PHAN PHOI BA PHA
400kVA 22-0.4kV Y-Y, SU DUNG PHAN
MEM ANSYS [1], [2]

Thong s0 co ban

Cong suat dinh mirc 400 kVA
T déu Y-Yo-12

Dién ap so cap 22 kv
Dién ap tht cap 0,4 kv
Chiéu cao cira sd 530 mm
Chiéu rong cira s6 302 mm
Chiéu rong chan 16p 1 140 mm
Chiéu rong chan 16p 2 120 mm
Chiéu day 16p 1 200 mm
Chiéu day 16p 2 40 mm
Chiéu rong gong 16p 1 140 mm
Chiéu rong gong 16p 2 120 mm
Puong kinh trong cubon HA | 150/250 | mm
Puong kinh ngoai cuén HA | 189/289 | mm
Chiéu cao cuon HA 450 mm
Sb vong cudén HA 22

Puong kinh trong cuon CA | 209/309 | mm
Puong kinh ngoai cuén CA | 282/382 | mm
Chiéu cao cudn CA 430 mm
Sb vong cuon CA 2098
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Hinh 1. M& hinh MBA 3 pha

Céc thiét 1ap co ban trén phan mém

Thiét 14p cac théng sb cho 161 MBA

Trong thiét ké nay ta s dung thép k¥ thuat
dién c6 ma JGH100

== g F 0
Hinh 2. M& hinh 16i MBA
Thiét 13p cac théng s6 cho cac cudon ddy MBA

F P
Hinh 3. M6 hinh cuén ddy MBA

Thiét 13p diéu ki¢n bién:

Mo hinh dugc thiét 1ap kiéu diéu kién bién
doi xtmg dé tiet kiém thoi gian gidi cling nhu
kha nang ctia may tinh [3].

Diéu kién bién gi6i han khong gian tinh toan
duogc thiet 1ap vai bién gidi xa vo cuc co kich
thudc gap 1.5 1an kich thudc may bién ap

186

Sprenery Beunday
| G | ot |

Hinh 4. M6 hinh cuén ddy MBA
Thiét 13p kich thich
M@0 hinh cac cudn day dugc kich thich béi mot
mach dién bén ngoz“li. Moi cudn day dugce dinh
nghia thong qua phan tir “Winding” [4], [5].
M6 hinh mach MBA
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Hinh 5. M6 hinh mach MBA
Trong mo hinh nay cac cudn day va tai duogc
thiét 1ap theo t6 ddu Y-Y,. Vi tai ¢ phia ha
ap (Low Voltage — LV) duoc thiét 1ap tuong
duong vdéi trang thai lam viéc 50% tai day la
trang thai 1am viéc dai han phé bién cua cac
may bién 4p phan phdi [6].
Thiét 13p cac tham s6 cho thuit toan giii mach
Két qua mo phong s& phan tich 0.2s ké tir thoi
diém dong may tuong duong véi 10 chu ky.
Budc thoi gian duge chia 0.001s tuong duong
1/20 chu ky phéan tich
KET QUA MO PHONG
Sau khi mo phong bang phdn mém ANSYS
cho MBA 400kVA 22-0,4kV Y-Y0 lam viéc
trong ché d6 binh thuong va ché do su cb ta
s& 14y duoc cac két qua sau :
Dong ap dau ra khi MBA lam viéc binh
thuong va su cb;
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Luyc dién tor hudng truc va hudng kinh tac
dung 1én 16i khi MBA lam viéc binh thuong
va su cd.

KET QUA PHAN TICH KHI MBA LAM
VIEC BINH THUONG

Lwéi chia mo6 hinh
Mo hinh dugc chia thanh lu6i cac phan tir tir
giac voi tong sb phan tir 1a 197449

¥

0 250 500 (mm)

Hinh 6. M6 hinh chia lwdi va sé phan tir i MBA

Két qua dong, 4p phia ha ap

Name | X Y Dien Ap Pha Ha Ap Maxwell3DDesign1
mi 40000 | 3246493 Curve Info
m2 | 7.0000|-325.4357 —— NodeVoltage(IU_LA)
oy T Setup : Transient
. = NodeVoltage(IU_LB)
1 Setup? - Transient
1 —— NodeVoltage(lU_LC)
12500 Setup? - Transient
] : -
= oo0]
T ]
125.00]
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] m2
375,00 ; ; T T T T T
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Time [ms]
Hinh 7. D6 thi dién dp cdc pha ha dp
Gia tri dién &p ha ap pha 230V c6 dang dong sin

Name | X Y XY Plot 1 Maxwell3DDesignt 4

mi 7.0000 | 4172230 Curve Info

m2 | 10.0000| -415.3270 — Curreni(Winding_LA)
- -

Setup1 : Transient

— Current(Winding_LE)

Setup1 ® Transient

— Current(Winding_LC)

Setup1 - Transient
7

T T T T T T T -500.00
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ime [ms]

Hinh 8. P thi dong dién cdc pha ha dp
Cuong d6 dong dién trén pha trén cudn ha ap
12295 A.

Két qua dong phia cao ap

Name | X v XY Plot 3 Maxwell3DDesign1  #

mi 15.0000| 43342 L. Curve Info

m2 24,0000 | -4.3411 —— Current{Winding_HA)
T Setup1 : Transient

— Current{Winding_HB)

350 Sefup1 : Transient

1 —— Current(Winding_HC)

B Setup1 : Transient

: :

m2,
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Time [ms]

Hinh 9. D6 thi dong dién cdc pha cao dp
Gia tri dong dién hiéu dung 3A phan bd déu
trén cac pha
Két qua lwe dién tir hwéng truc va huwéng
kinh tiac dung lén cu¢n day

XY Plot 4+ Maxwell3DDesign1 4
500 1 Curve Info
— FY1C
] v Setup1 : Transient
400 — FY_HC
] 48369 Setupi : Transient
1 42024 T
300
r
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Time [ms]

Hinh 10. Pé thi luc dién tir huwong truc tdac dung
lén cdc cuon ddy pha C
Luc dién tir hudng tryc trén cudn day cao ap va
ha 4p pha C, gia tri 16n nhét cua luc dat 4,93 N
trén cudn cao ap va 4,20 N trén cudn ha ap.

Name XY Plot 5 Maxwell3DDesign1 4
15.0000 | 907.1114 Curve Info
24,0000 | 906 3224] —Frlc
Setupi : Transient
—— FR_HC
800.00 Setupd : Transient
600.00
=
400.00
200.00—
0.00 T
0.00 500 1000 1500 20 DD 25 0o 3000 3500 40.00 45.00

Hinh 11. Bé thi luc dién tir huwong kinh tac dung
lén cac cudn day pha C

Luc hudng kinh trén cudn day cao ap pha C,
gia tri 1on nhét trén cudn cao ap dat 907,11 N.

MO PHONG MBA KHI CO SU CO CHAP HAI
VONG DAY CUA CUON CAO AP PHA B
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Hinh 12. M6 hinh MBA sw ¢6 chdp hai vong day
cugn cao ap pha B
Thiét 1ap mach dién cho MBA
Trong md hinh mach hai vong day duoc ndi
tat voi nhau thong qua mot dién tré ¢6 do 16n
bang do 16n dién tré thuan cua hai vong day
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Hinh 13. So' d6 mach dién cho MBA
Két qua dic tinh dién ap c4c pha phia ha &4p
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Hinh 14. Pé6 thi ddc tinh dién dp cdc pha ha ap
Dién ap dau ra khong c6 bat cr mot sy thay
ddi ndo so véi truong hop khong su cd, gid tri
dién 4p hiéu dung van & 230 V.

Két qua dac tinh dong cac pha phla ha ap
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Hinh 15. Pé6 thi ddc tinh dong cdc pha ha dp
188

Dong dién phia HA khong c6 mot sy thay doi
nao so voi truong hop khong cod sy co ké ca
veé bién d6 va goc pha

Két qua dic tinh dong céc pha phia cao 4p

MaxwelliDDesign!
Carve Info
— Curentwinging_+a)
Seupt - Transient
— Currall(‘mnﬂm? HE)
Sep- Tran

|— GurentiWinding_HG)
Seup - Transient

Name | x| ¥ Dong Dien Cao Ap
mi_ | 10,0000 9.3280) m 7
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m2_|z70000(928m] - L
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\
S
/
.00 10100 2000 30000 40.00
Time [ms]

Hinh 16. D6 thi ddc tinh dong cdc pha cao dp
Dong dién cuc dai pha A va pha C tang 9% ( tir
4,3 Alén 4,7 A) dong dién pha B tang 2,16 lan.
Tinh d6i xtmg vé dong gitta 3 pha hoan toan
bi pha v& khi dong dién pha B (pha sy ¢0) lon
hon 1,98 lan so véi hai pha con lai
Két qua lue dién tir tic dung 1én cudn day
phia cao ap va ha ap
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Hinh 17. D6 thi luc dién tir téc dung lén pha C
theo phwong hwong truc
Gia tri lyuc hudng truc trén cudn day cao ap
pha C 43,04 N 16n hon 8,6 1an so voi trang
thai 50% tai. Luc hudng truc trén cudn ha ap
pha C 34,75 N 16n hon 8 lan so v&i trang théi

50% tai.
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Hinh 18. D6 thi luc dién tir téc dung lén pha C
theo phuwong huong kinh

Gia tri luc hudng kinh cuc dai trén cudn cao
ap pha C 1032,30 N I6n hon 1,13 lan truong

hop 50% tai.
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MOT SOKET LUAN VA HUONG PHAT TRIEN
Bai bao da xay dung dugc mo6 hinh MBA 400
KVA 22-0,4 KV Y-Y, trong phan ANSYS va
mo phong lay cac két qua dic tinh dong, ap
cua cac pha, luyc dién tur tic dung lén cac
cuon day khi MBA lam viéc binh thuong va
su cb chap hai vong day. Huéng phat trién
clia bai béo sé tiép tuc nghién ctru vé viéc dap
mg tan s6 rung trén vo MBA trong ché do
1am viéc binh thudng va su ¢6 [9], [10].
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ANSYS SOFTWARE APPLICATION MODEL CONSTRUCTION PHASE
THREE TRANSFORMERS AND ANALYSIS OF WORKING REGIME IN
TRANSFORMERS NORMAL WORKING CONDITIONS AND FAULT

Dao Duy Yen"
Uninversity of Technology - TNU

The electrical system is a complex system in both structure and operation, when an incident
occurs, any element in the system affects the reliability of the power supply, the quality of the
electricity, and the great damage. Therefore, the diagnosis of the type of incident in the three-phase
MBA is a very urgent problem to detect and troubleshoot a very important device in the electrical
system thereby reducing the economic losses and Improving the reliability and quality of

electricity supplied to consumers is essential.

The paper will focus on understanding the effects of the electric current, the voltage of the 22 /0.4
kV distributed MBA to calculate the magnetic force simulator effect on the MBA windings in

normal working mode and shorting faults.

Keyword: fault detection, transformer model, ANSYS software, Finite Elements Methods, Winding
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