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Nguyén Viét Ngu, Nguyén Pinh Hung
Truong Dai hoc Sw pham Ky thudt Hung Yén
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Tom tat:

Cdc vmg dung ciia dién tir cong sudt dge sie dung phé bién trong nhiéu linh viee nhue ddo tao, cong
nghiép, vién thong,...vv. Hién nay thiét bi dao tao, nghién curu vé linh viee dién tur cong sudt cua khoa Dién-
Dién tu, truong Dai hoc Sw pham Ky thudt Hung Yeén duoc trang bi chu yéu la thiét bi cua dy an co gia
thanh rat cao, s6 lwong thiét bi con han ché khong déap vmg dii muc tiéu dao tao va nghién ciru ciia Khoa.
San pham nghién ciru ciia bai bdo ¢6 chat hrong twong dwong nhu san pham ciia dw én, nhung lai ¢é gid
thanh ré hon rat nhiéu, gép phan lam ting sé heong thiét bi dé phuc vu trong dao tao va nghién ciru khoa

hoc cua Khoa.
Tir khoa: Dién tu cong suat, Mot pha, Ba pha.

1. Mé diu

Hién nay trén thé gi6i v6i nén tang khoa hoc
cong nghé va gido duc phat trién rat manh, nén da
c6 rat nhidu cac cong ty, tap doan nhu Lucas- nulle
cua Durc; Edipon cua Tay Ban Nha... tham gia san
xuét céac thiét bi gido duc noi chung, thiét bi day
nghé va nghién ctru tmg dung néi riéng. Trong do
phai ké dén linh vuc dién tir cong suat, day 1a mot
linh vuc dugc khai thac va sit dung manh m¢ trong
nhitng thap nién gan day. Ddi véi cac qubc gia phat
trién manh vé thiét bi gido duc nghé nghiép nhu
Puc, Anh, Han Qudc, Tay Ban Nha, Dai Loan thi
cac thiét bi dao tao vé dién tu cong suit dugc ché
tao v6i rat nhiéu loai hinh khac nhau dé dap tmg nhu
cau hoc tap va nghién ctru. Tuy nhién gia thanh con
cao va con nhiéu ndi dung chua phi hop véi diéu
kién dao tao trong nudc ta.

Thiét bi giao duc trong nude ta ndi chung con
nhiéu thir thach vi cac cong ty hay cac trung tim
nghién ctru vé thiét bi gido duc méi chi duge quan
tam nhiéu hon trong khoang 10 nam tr lai day.

Nudc ta hién nay c6 mot s cong ty san xuat
thiét bi giao duc nhu Cty CPTB Tan phat, Cong ty
CPTBGD day nghé Viét Nam, Cong ty TNHH thiét
bi ddo tao va phat trién cong nghé Ngoc Huy, Cong
ty TBGD Hong Pirc, Hai Ha... da va dang dau tu
phat trién thiét bi thi nghiém - thuc hanh vé dién tir
cong sult. Vi céc thiét bi duoc ché tao trong nudc
hién nay da dap tng duoc cac tiéu chi vé kinh té,
tuy nhién vé tinh mg dung trong dio tao méi chi
dap tng duoc cac yéu ciu co ban, tinh khai quat
chua cao, con han ché vé cac tiéu chuin an toan.
Hon nita céc tai liéu hudng dan kém theo con so sai,
thiéu dong bo va han ché vé noi dung thi nghiém.
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Pung trude tinh hinh trén nhom nghién cuu da dua
ra dé xuit ché tao thiét bi thi nghiém dién tr cong
suat dé dap tmg nhu cau dao tao tai truong dong
thoi cai tién nhitng han ché cia cac cong ty trong
va ngoai nudc.

2. Phén tich y twong thiét ké thiét bi thi nghiém

Sau khi phan tich va tim hiéu mot sb thiét bi
thi nghiém trong va ngoai nudc, nhom nghién cuu
nhan thdy nhitng ddc diém chung va riéng cua cac
mo hinh thi nghiém va tir ¢ dua ra xu hudng ché
tao thiét bi thi nghiém phu hop voi ndi dung va yéu
cau theo chuwong trinh dao tao hién hanh ciia Truong
DPHSP K¥ thuat Hung Yén.

Theo cic md hinh trén, néu phat trién thiét
bi thi nghi¢m thi nhém nghién ctru danh gia cao
md hinh dudi dang md dun cua hang Lusca-Nulle
vi kha nang linh hoat, tich hgp va thuan lgi trong
khi sir dung va bao quan. Tuy nhién dé ngudi hoc
tu duy nhiéu hon khi lp rap, nhom nghién ciru c6
dinh hudng phat trién thiét bi yéu cau nguoi hoc
phai tu ndi tin hiéu dong bo va tin hiéu diéu khién,
ddng thoi tao huéng ma rong khi két ndi thiét bi thi
nghiém véi cac thiét bi khéc.

2.1. Thiét ké, tinh toan va lya chon mach céng
sudt va cac phan tir bao vé
2.1.1. Thiét ké so' dd nguyén ly mach cong suit

Mach cong suit duoc thiét ké dam bao thi
nghiém dugc cac mach chinh Iuu mdt pha, ba pha
khong va c6 diéu khién dép ung duoc cc yéu cau
co ban nhu ¢6 cac diém do dong, do ap, dugc bao
vé qua dong bang cau chi. Tir cac dic diém yéu cau
trén nhoém nghién ctru da thiét ké mach cong suat
nhu Hinh 1:
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Hinh 1. So @6 nguyén Iy mach cong sudt

2.1.2. Tinh to4n lya chon cac phén tir cong suit
Theo két qua khao sat tai phong thi nghiém
dién tir cong suét va cac thiét bi thi nghiém trong va
ngoai nudc, nhoém nghién ctiru nhan thiy céc thiét bi
thi nghiém dién tir cong sudt thuong duge ché tao
lam viéc véi cac gia tri dong dién khoang 1A dén
2A, con dién ap thiét bi duge 1am viée véi cac gia tri
45ACV, 47ACV hay 220ACV [1-4]. Tu cac phan
tich trén nhom nghién ctru da lya chon phuong an
thiét ké bo mach cong suét 1am viéc dai han dam
bao voi dong dién trung binh qua t’éi 16n nhét 1 =
1,5A va dién ap ba pha 16n nhat cap vao mach co
gid tri hiéu dung la U, = 220V. )
Trong cac bai thuc tdp van cong suat phai
chiu dong dién 16n nhat & mach tia mot pha nira chu
ky, khi d6 dong qua van bang dong qua tai. Nhu vay
ta chon dong dién lam viéc cua van theo truong hop
nay. Véi didu kién 1am mat ty nhién chi s dung
canh tan nhiét thi dong lam viéc ctia van cong suét
dugc tinh chon nhu sau: 1, =1, = 4xI = 4x1,5
= 6(A). bién ap van dugc chon theo mach chinh
lru ba pha khi d6 van phai chiu dién 4p 16n nhat la:
g = Urngmax = YO U, = ¥/6.220 = 538 (V). Tur
phén tinh toan trén can ct thiét bi ¢6 san trén thi
truong nhém nghién ctru chon van diode 6A10 va
van thyritstor BT151.

2.1.3. Tinh chgn bdo vé qua dong va bao vé nhiét
a. Tinh toan bao vé qua dong cho van ban
dan cong sudt
Thiét bi thi nghiém lam viéc v&i dién ap thap
va dong nho nén dugc thiét ké riéng biét dé khao
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sat dic tinh van cong suit, khong két ndi voi cac
phéan tir RC hay cac b bao vé han ché dong qua do
ma chi thiét ké bao vé qua dong va tan nhiét cho
van cong suét. Theo thiét ké phan bao vé qua dong
cho van cong suat dugc dat ¢ hai vi tri nguén vao
va dau ra tai, tuy nhién mach cong sudt duoc thi
nghiém vé6i cac mach khac nhau nén dong cau chi
duogc chon va bao v¢ phai dam bao:
Io=(,1+1,3)xI,=(1,1+1,3)x 1,5 =(1,65+ 1,95)4
Up= U,=220V

Nhu vay ta c6 thé chon loai cau chi tac dong
nhanh c6 di¢n ap 1am vi¢c U = 250V va dong lam
viéc dinh muc 2A.

b. Tinh todn tan nhiét dé cho van ban dan
cong sudt

Vi mach hoat dong & tan s tha‘ip va dién ap
roi trén van chi giao dong trong khoang tir 1,4V dén
1,75V nén c6 thé bo qua ton hao dong cét va ton hao
do dién tr vi phan gay 1én, khi d6 ton hao trén van
cong suit duoc xéac dinh.

AP
AP=AUI =141,5=2,1W;S = K, 7T
Trong do:

Tbn hao cong sudt: AP =2,1 W, B chénh
léch nhiét d¢ so véi moi truong: T =T, - T . Co
T, = 175°C, chon nhi¢t 40 moi truong: T, = 25°C
=>T==175-25=150°C.

K, =(6-10).10% W/em®C: HE s6 ¢6 xét t6i
dieu ki¢n téa nhi¢t. Chon K= 8.10* W/ecm*C.

S, = 2,1/(8.10"4.150) =17 C{nz. Nhu vay ta
chon canh tan nhiét bang nhom c6 tong dién tich bé
mat 1a 17 cm?.
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2.1.4. Thiét ké, tinh toan va lya chon mach diéu
khién
2.1.4.1. Thiét ké so dé nguyén 1y mach diéu khién
nhw Hinh 2

Thé hién & phén Phu luc.

2.1.4.2. Phén tich tinh chon cdc phan ti trong
mach diéu khién

a. Phén tich lira chon khéi phat xung chi dao

Mach phat xung chi dao cé thé sir dung
nhiéu phuong phap khac nhau nhu mach tao dao
dong dung UJT, mach dung IC khuéch dai thuat
toan hay mach dung IC tich hop... Qua tim hiéu va
nghiém ctru nhom tac gia da lya chon st dung diéu
khién dung IC tich hgp TCA785 do hing Simens
ché tao duoc st dung dé diéu khién cac thiét bi
chinh luu, thiét bi didu chinh dong xoay chiéu.

b. Tinh todn cdc phan tir tao giao dong va
cdc thong sé co ban ciia IC TCA785

Tu tao xung réng cua: C,, = 500pF (min), 1 &F
(max)

Thoi diém phét xung dau ra chan ¢ 14; 15
(Hinh 2):

_ VLiRy.Cyy
Tr W (1)
D\ . = VTEf.K
ong nap ty: I, = —p- @
e i e . Vg Ki
ignaptréntu C 1V, = Ry.C), ®)

Dién 4p ngudn nudi: U, =15V.

Dong dién tiéu thy: [, = 10mA.

Dong dién ra: I = 50mA.

Bién d6 dién ap 16n nhat xung ring cua: U-.c
e = (Ug-2)V. Dign tr¢ trong mach tao di¢n dp rang
cua: R, = (20 + 500) kQ. Pién ap diéu khién: U, =
—0,5+(Us—2)V.

Dong dién dong bo: I, = 200 (1A), Ty dién:
C,,=0.,5 - 1(«F), Tan s6 xung ra: f= (10 + 500) Hz.

2.1.4.3. Tinh todn, lwa chon khéi phdt xung chitm

Dé dam bao tinh dbi xtng va do lam viéc
on dinh cua cac mach khi tai co tinh cam 16n ta
thuong chon xung diéu khién c¢6 dang xung chim.
Dic diém xung chum thuong c6 tan s6 cao hon so
v6i tin hi¢u dong bo thuong cé tan sd khoang tir
1,8 dén SKHZ. Dé phat xung chum ta c6 thé ding
nhiéu phuong phap khac nhau nhu ding mach da
hai, mach dung KDTT hay dung IC tich hop, ... dé
dam bao nhom nghién ciru thiét ké mach phat xung
dung NESS55.
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Tinh toan mach dao dong tao xung chum

Tan s6 xung dugc chon 1a f = 4KHZ khi do
cac thong so trong mach tao xung dao dong duoc
xac dinh: Chu ky xung chum:

_1__1 _

T= 7= 3000 0,25ms

Xung chum thuong co dang ddi ximg nén
khido T =T .=0,125ms.

T,=0,69.R,.Cs=0,125.10""

25.107° _
:>R10.C5=0’05—690:7,2.10 !
Chon C = 0.1pF suy ra
7,2x107"
:R10=W=72(KQ)
Tuong tu nhu vy ta xac dinh dugc R, vaT
T,=0,69.R,.C;=0,125.10""

-3
=>R3.CS=%=7,2.1074
Ma C = 0.1pF suy ra:

_7,2.10"
Ry = 0,1.10° 72(kQ)

Dé dam bao do chinh xac va khong bi anh
huong sai so cua linh ki¢n tra thay dién tro R jva R,
thanh cac bién trd tinh chinh co gia tri 100K.

2.1.4.4. Tinh chon khoi trén xung

Dé dam bao xung diéu khién lam viéc dong
bo v6i dién ap ngudn cong suat ta phai tron xung
chim tan sb cao véi xung diéu khién dong bo. Khi
d6 nhom nghién ctru da phén tich va thiét ké lya
chon cong AND (IC74LSO08N) lam phan tir tron
xung.

2.1.4.5. Tinh chon khéi mach khuéch dai

Khodi khuéch dai c¢6 nhiém vu cach ly phan
diéu khién v6i mach lyc dong thoi khuéch dai tin
hiéu dong diéu khién. Mach khuéch dai thuong
sir dung hai phwong phap co ban 1a bién ap xung
hay phan tir quang. Trong pham vi nghién ctru thi
nghiém véi cong suat nho va dé dam bao xung phat
c6 dg chinh xac cao nén nhoém nghién ctru da chon
phén tir quang lam thiét bi khuéch dai.

2.1.4.6. Tinh chon cdc phan tiv mach nguon diéu
khién

Mach diéu khién dugc cdp ngudn cho
TCA785, IC 74LS08N, NE555, role cac mach phan
ap va khuéch dai voi dong tiéu thy rat nho chi vai
tram mA. Nén ta thiét ké so d6 mach cap ngudn véi
cau dioode 1A, mach on ap ding IC7812T véi dong
lam viéc 16n nhat 1a 1A.
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2.2. Lip rap hoan thién san phim
2.2.1. M6 dun cong suat sau khi hoan thién

Hinh 3. Hinh dnh san phdam mé dun céng sudt

2.2.2. Mb dun diéu khién mach chinh lwu sau khi
hoan thién

Hinh 4. Hinh dnh san phdam mé dun diéu khién

2.3. Khio sat tin hi¢u trén mach diéu khién
| B °

Hinh 5. Hinh anh khdo sat va kiém tra thiét bi tai
phong thi nghiem DTCS khoa D-DT

2.3.1. Khdo sat danh gia mach chinh luu hinh tia
ba pha khéng diéu khién tai R
2.3.1.1. So' dé mach dién 5]

Thé hién nhu Hinh 6.

2.3.1.2. Két qud khéo sdt méi quan hé dong di¢n va
dién ap trong mach, sir dung phan mém PSIM [6-7]
Bang 1. So sdnh két qua khdo sdt giita san pham
nghién ciru (SPNC) voi san pham cua hang Lucas-

nulle (LN)
TT UZ Ud IZ Id IFAV IFRMS
MM A A A A
SPNC (485 5310,32(0,55| 0,2 | 0,32
Hang LN | 48 | 53 [0,32]0,55| 0,2 | 0,32

Két qua khao sat quan hé dang song U,; U,
I, th€ hién nhu Hinh 7.
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Hinh 6. So' d6 mach dién
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Hinh 7. Két qua khao st quan hé dang séng Uu,U,]I
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2.3.2. Khio sat danh gia mach chinh liru hinh tia ba pha c6 diéu khién tai R

2.3.2.1. So' do mach di¢n [5]

A

I

a V1 vz V3 u

T w0
U g

— L — y "
B | L2 ‘| U1con
o—}' L o ["1) !
o N I“ T
° T [RRSREE )

i i R 1

B [ '] Ay

Hinh 8. So' d6 mach dién

Bang 2. So sanh két qua khdo sat giiea san pham nghién
cuu (SPNC) voi san pham cua hang Lucas- nulle (LN)

Tir két qua khao sat & Bang 1 va Béang 2
cho thay, cac thong so do dugc trén thiét bi cua san

a (Rad) 0 |melnnlarlanslsns pham nghién so véi cac thong s6 do dugce trén thiét
U, (V) [52,8]44,7|31,6]15,7]3,43] 0 bi cua hang LN la twong duong nhau. Qua do6 chirng
Sld’NC t6 rang chat lugng thiét bi cia nhém nghién ciru
U, (V) s3 [ 453216 [345] 0 twong tuong véi chét lugng thiét bi ctia hang LN,

Hﬁ;llg LN nhung s& ¢6 gia thanh ré hon rat nhiéu.
' . S w

14 0
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Hinh 9. Két qua khdo sat quan hé dang song U,; U, 1 khio=m/6
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4. Két luan

Nhom tac gia da tim hiéu, phan tich va so
sanh ddc diém mot s thiét bj thi nghiém dién tir
cong sudt cua cac hiang trong va ngoai nude, nhan
thdy gia thanh thiét bi cua cac hing san xuét déu
¢6 gia thanh cao. Tir d6 nhom tac gia da tién hanh
nghién ctru va ché tao thanh céng mé dun diéu
khién va md dun cong suét bo bién ddi AC-DC. Két

Tai liéu tham khdo

qua thi nghiém so sanh vdi thiét bi ciia hang Lucas-
nulle 1a tuong duong nhau, nhung san pham cua
nhém nghién ciru ¢6 gia thanh thap hon rat nhiéu.
San pham cua dé tai da dwoc (mg dung trong viéc
giang day cho hoc phan thi nghiém dién tir cong
sudt va hoc phan thi nghiém truyén dong dién tai
khoa Dién - DPién tir, truong Pai hoc Su Pham K¥
thuat Hung Yén.

[1]. Nguyén Binh, Dién tir cong sudt, NXB Khoa hoc k¥ thuat, nam 2000.

[2]. V& Minh Chinh, Dién tir cong sudt, NXB Khoa hoc k¥ thuat, nim 2007.

[3]. Nguyén Trong Linh, Pién tir cong suat, Tai liéu dich tac gia Ashfaq Ahmed, nam 2004.
[4]. Tran Van Thinh, Thiét bi dién tir cong sudt, Luu hanh NB - PHBKHN, nam 2000.

[5]. Tai liéu hudng dan thi nghiém dién tir cong sudt hang Lucas- nulle- EPE10.

[6]. Richmond, User Manual PSIM Version 4.0, January 1999.

[7]. Richmond, User Manual PSIM Version 9.0, March 2010.

STUY AND IMPLEMENTATION OF EXPERIMENTAL EQUIPMENT
CONTROLLED AND UNCONTROLLED RECTIFY CIRCUIT
FOR SINGLE AND THREE PHASES

Abstract:
Power electronic

is widely used in many applications such as education,

industiry,

telecommunication... Today, in Faculty of Electronic and Electrical Engineering - Hung Yen university of
Technology and Education, training and research equipments including power electronics are primasily
supported by projects, but so expensive and shortage of tranning and research puspose. However, the
experimental equipments of papers are as quality as the supporsed devices by porject. More over, these
devices are so cheap and distributed for tranning and research in electronic and electrical engineering.
Keywords: Electronic Power, Single Phase, Three Phase.
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Hinh 2. So' d6 nguyén Iy mach diéu khién

Khoa hoc & Cong nghé - S§ 16/Thang 12 -2017  Journal of Science and Technology 37



