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THWC NGHIEM BO CHUYEN PHA T PONG SU’ DUNG TRIAC

AN EXPERIMENTAL RESEARCH
ON AUTOMATIC PHASE TRANSFER DEVICES WITH TRIACS

Pham Thi Hwong Sen

Truwong Pai hoc Pién luc

Tom tat:

Véi ngudn dién xoay chiéu ba pha thudng hay xdy ra hién tugng méat can bang gilta cdc pha, nén
viéc tur ddng san phu tai gilra cac pha véi nhau khi xdy ra qud tai 1a thuc su’ can thiét. D& thuc hién
viéc chuyén pha hiéu qua cdn mét bd diéu khién chuyén pha tu ddng vdi thdi gian déng cat 1a
ngan nhét cho th&, dam bao viéc cip dién lién tuc t&i ngudi st dung dién. Bai bao trinh bay két
quéa nghién cltu, thiét k& bd chuyén pha tu ddng nhdm thuc hién qué trinh chuyén pha nhanh va
chinh xac.

T« khéa:

B& chuyén pha, can bang pha, triac, PLC.

Abstract:

Phase unbalance occurs in 3-phase AC power supply. Therefore, it is necessary to transfer loads
automatically in phases. As a result, we will need automatic transfer devices to ensure continuous
power supply to customers. This article presents research results and designs of automatic phase
transfer devices for fast and accurate phase switching process.
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Phase transfer devices; Phase balance; TRIAC; PLC.

1. DAT VAN BE chinh duoc st dung trong hé thong cip
Trong truyén tai va phan phdi luéi dién, dién. Cac thiét bj nay dé s dyng, lam
ngoai yéu t6 an toan thi van dé tai giita  viéc tin cdy, tuy nhién thoi gian déng
céc pha ¢6 can bang khong ciing rat dugc  ngét khong thé “tic thi” vi do tré khi tic
quan tdm va can giai quyet. dong co khi. Ngay nay cong nghé phat
trién, dd c6 nhiéu thiét bj méi sir dung
linh kién ban din dé giam thoi gian tac
dong dong cat. Cac thiét bi chuyén pha
cling dugc nghién ctru ché tao nhiéu.

Cac thiét bi nhu cau dao, attomat,
contactor hién van dang 1a cac thiét bi

Ngay nhan bai: 18/12/2014; Ngay chap nhan: L .y \ A
04/2/2015; Phan bién: TS V& Huy Hoan. Trong qua trinh giang day va nghién ctru,
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tac gia da tién hanh thiét ké, thir nghiém
md hinh qué trinh chuyén pha sir dung
thiét bi contactor va triac, c6 diéu khién
va giam sat trén may tinh.

2. THI NGHIEM V&1
CONTACTOR

Contactor dugc st dung & hau hét cac
nhu ciu déng cit. Vay thoi gian dong
ngit thuc ¢6 thé nhanh dén muc nao.

10:08:54.428 AM 10:09:02571 AM 10:09:10.7

Hinh 1. Théi diém chuyén giao
giitra hai contactor

Bo qua thoi gian tré phia phu tai, thi thoi
gian dé ngat va bat lai cuia contactor mat
khoang 500 ms dén 1 s chua ké thoi gian
tac dong cua Switch chuyén mach. Thoi
gian tic dong nay khong anh huong
nhiéu dén cac thiét bi dan dung thong
thuong nhung c6 anh huong xiu dén
nhidu loai may moéc, gy mit dién gian

doan khi thuc hién chuyén pha. Hinh 1 1a
két qua kiém tra khi st dung hai
contactor dé chuyén pha.

3. QUA TRINH THUC NGHIEM
VOI TRIAC

Su mit can bang pha thuong xuyén xay
ra trén ludi dién phan phdi, vi vay viéc
chuyén d6i phu tai giita cac pha nhim
loai bo trang thai mét can béng la thuc su
can thiét.

Dé thyc hién viéc chuyén ddi phu tai
gitta cac pha, thay vi dung contactor s¢€
dung hai triac BT137 cia hang Philips
Semiconductor.

Dién ludi tan sé 50 Hz twong duong thoi
gian cho phép gidn doan nhé hon 20 ms
thi dugc xem nhu khong gay mat dién.
Triac BT137 c6 thoi gian mé khoang
2 ps, co thé thuc hién viéc m& hoan toan
hodc dong hoan toan gan nhu tirc thoi
theo 1énh tir b diéu khién. Bo diéu khién
PLC S7-200 CPU222, lam nhiém vu
nhan tin hiéu do, xt 1y thuit todn va dua
tin hiéu diéu khién t6i mach diéu khién
triac. Céng Al nhan tin hiéu tir mach do
dong. Cong AO xuét tin hiéu diéu khién
m¢ triac. Thoi gian xur 1y cua PLC trong
bai toan nay la 10 ms. Khi d6 tinh ca tré
do cac phu kién, thoi gian chuyén ddi cua
cac pha la khoang 15-18 ms, nhdé hon
thoi gian cia mot chu ky lugi dién, co
thé thuc hién viée chuyén pha mot cach
lién tuc va khong gdy mét dién cho phia
phu tai.
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Nguyén 1y chuyén phu tai gitra cac pha
duoc thuc hién dua trén viéc so sanh do
léch dong dién pha. Tién hanh thir
nghiém viéc ty dong chuyén pha cho phu
tai, tic gia da xdy duyng mo hinh dé thuc
hién thudt toan diéu khién nhu sau: tin
hiéu do dong dién trén cac pha R, S dua
vé bd diéu khién PLC s& la cin ctr dé
quyét dinh triac T1 hodc T2 déng. Néu
hiéu dong dién trén pha R va S nho hon
ngudng cho phép dat trudc thi T1 thong,
dong tai vao pha R. Nguoc lai néu hiéu
dong dién trén pha R va S 16n hon
ngudng cho phép dat trudc thi T2 thong,
dong tai vao pha nhu hinh 2.

(ISSN: 1859 - 4557) I
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Hinh 2. Mé hinh thi nghiém chuyén pha
dung triac

Do dong dién cua cac pha su dung IC
cam bién dong ACS 712 nhu hinh 3,
thiét ké gom cac khoi:

Hinh 3. Mach do dong

Khéi cam bién Hall: dé chuyén dong
dién thanh dién ap theo ty 1€ 100 mV/A.
Khi dau vao dong 1a OA thi dién 4p dau
ra 1a Vee/2. Nhu vdy néu dau vao bién
doi tir -71 dén +12 A thi dau ra s& bién
d6i thanh dién ap co gia tri tir (-0.1xJ71 +
Veel2) dén (0.1x12 + Vee/2) mV. Ki hiéu

dién 4p dau ra cta khéi cam bién Hall 1a
Vh (mV).

Khéi VF: La khéi tao dién ap chuin dau
ra béng Vee/2. Ki hiéu dién ap dau ra cla
khéi tao dién ap chuén 1a Vf (mV).

Khéi khuéch dai vi sai: thuc hién phép
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tror dién ap 2 dau vao. Ki hi€u dién ap
dau ra cua khoéi nay 1a Vo.

Vo = (Vh-Vf) x ((56+56)/5.6)

= (Vh-Vf) x20 (1)

Trong d6: gia tri 56 va 5.6 la gia tri dién
trd trong mach, don vi kQ.

Vh = Vee/2 + 0.1x] )

Vi I 1a gia tri dong dién chay qua cam
bién, don vi A.

Vf="Vcel2 3)

T (1), (2), (3), co:

Vo= Vce/2 + 0.1xI— Veel2) x20
=0.1xIx20 (V) (€3]

Nhu vay tir dong dién dau vao qua cam
bién Hall, ¢6 gia tri tr 0~/ (A) thanh dién
ap ddu ra Vo c6 gid tri tir 0~0.1x/%20, tirc
la dién 4p dwong dé dua vao module dau
vao Analog EM235 cua bo diéu khién
PLC.

Luu d6 thuat toan diéu khién trong bod
PLC thé hién trong hinh 4.

PLC thuc hién chuong trinh theo chu ky
vong quét, khi c6 sy chénh léch dong
dién gitia hai pha vuogt ngudng cho phép
s& dua tin hiéu téi cong ra twong tu toi
mach dém dé diéu khién dong, cit cac
triac.

Xac lap trang thai
ban dau:
- do dong céac pha
- trang thai triac

Lénh chuyén pha:
ON triac-R
OFF triac-S

(hodc nguworc lai)

Hinh 4. Lwu d6 thudt todn diéu khién

Hinh 5. Sor d6 mach dém tir PLC ra triac
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Qua trinh thi nghiém st dung phu tai
chuyén pha la bong dén thuan tré 40 W,
diéu khién triac m¢ hoan toan.

4. KET QUA THUC NGHIEM

Phan mém dé viét chwong trinh diéu
khién va thiét ké giao dién giam sat 1a
phan mém MicroWin chay trén PLC S7-
200, CPU222, va phan mém giao dién
diéu khién va gidm sat WinCC cua
Siemens. Trén phan mém giam sat c6 thé
quan sat trang thai va thoi diém dong/ cit
clia céc triac, co thé d& dang thay dobi
ngudng léch dong cho phép cuia cac pha.

(ISSN: 1859 - 4557)

Tién hanh cac thir nghiém trén mo hinh
da thiét ké nhur sau: tir giao dién giam sat
trén may tinh, diat ngudng chénh I¢ch
dong dién cho phép gitita hai pha S va R
1a 10A. Phuy tai ban dau déng vao pha R,
khi pha R qua tai s& tu dong chuyén sang
pha S.

Thir nghiém thtr nhat: quan sat man hinh
giao dién van hanh, thi nghiém khi tin
hiéu do dong cua phase R 1a 228 A, tin
hiéu do dong cta pha S 14 219 A, chénh
léch dong gifta hai pha dang 1a 9 A, van
nam trong ngudng cho phép. Triac trén
pha R thong, triac trén pha S khoa, phu
tai dang dong vao phase R nhu hinh 6.
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Hinh 6. Thir nghiém chay phase R trong diéu kién binh thudong
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Hinh 7. Qud trinh chuyén pha R sang pha S
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Thu nghiém thir hai: taing phu tai pha R
thém 2 A, phu tai pha S git nguyén, do
léch dong gilta hai pha 1a 11 A, vuot
nguong léch pha cho phép, xdy ra viéc
chuyén cum tai 5 A tir pha R sang pha S
trong vong 12 ms: triac ciia pha R ngit,
triac cia pha S thong nhu hinh 7. Khi do6
tai cua pha R gidm di 5 A s€ con 225 A,
tai pha S ting thém 5 A 1a 224 A. Qua
trinh chuyén pha xay ra trong thdi gian
rit ngdn, khong gy gian doan viéc cép
ngudn cho phu tai.

Thtr nghiém thu ba: gidam phu tai pha R
b6t di 10 A xudng con 215 A, phu tai pha
S van giit nguyén 224 A, d6 léch pha la
A, vin nam trong ngudng léch phase cho
phép, viéc chuyén pha khong xay ra.

Tiép tuc giam tai ctia pha R thém 2 A
nira, khi do tai ctia pha S lon hon phase
R Ia 11 A, lic nay lai xay ra qua trinh
chuyén pha nguoc lai: triac cia pha S
ngit, triac ciia pha R théng, chuyén cum
tadi 5 A tur pha S tr¢ lai pha R, qua trinh

Hinh 8. Qud trinh chuyén ngworc lai tir pha S sang pha R

chuyén pha rat nhanh, tdi van duoc cap
nguon lién tuc.

Qué trinh thi nghiém mé hinh chuyén
pha duoc tién hanh kiém tra véi cac muc
thay d6i cia phu tai dé so sanh voi
khoang 1éch pha cho phép 1a 10 A, thé
hién trong bang 1.

Bdng 1. Bang két qua thir nghiém qud trinh
chuyén phu tdi giira hai pha

Tai pha | Taipha | Pgléch | Triac
R(A) S(A) pha (A) tac
dong
228 219 9 T,
230 219 11 T,
225 224 1 T,
215 224 9 T,
213 224 11 T,
218 219 1 T,
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5. KET LUAN

Nhu vay voi viée su dung triac thay cho
Contactor trén mo hinh thyc nghiém cho
thdy, viéc chuyén pha xay ra nhanh va
chinh x4c, trong khoang thoi gian 10 ms.

(ISSN: 1859 - 4557)

Khi c6 sy mit can bang giita cic pha
vuot qua ngudng cho phép da dat trude,
lap tirc by didu khién s& tu dong tac dong
chuyén pha ma khong gay mét dién, dam
bao cho phia phu tai dugc cép ngudn
lién tuc.
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