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Tom tat
Bai b&o nay trinh bay viéc nghién ciu, thiét ké mét thiét bj giam sét dong dién va dién ép da
chire ndng. Véi thiét bj nay, dong dién va dién ap ttr ngudn cédp dén phu téi sé duoc giam
séat va kiém tra lién tuc theo théi gian thuc. Khi c6 sw cé xay ra, chd yéu céc 16i do chat lurong
dién ndng khéng dam bao nhw mét pha, dién 4p cao, dién &p thap, tan sé cao, tén sé thép, ...
thiét bj sé phat di c4c tin hiéu bdo déng dé bao cho ngudi st dung biét. Piéu nay ddm bao
cho céc thiét bj sé duroc lam viéc véi chat lvong dién néng tét, han ché téi da nhimg &nh
huéng ma chét lwong dién ndng kém mang lai nhw céc thiét bj sé lam viéc véi hidu suét
thap, tudi tho cda thiét bj gidm, ...
Terkhoa: Thiét bj gidm sét dong dién va dién ap da chirc ndng, chat luong dién néng.
Abstract
This paper presents the research and design of a multi-functional current and voltage
monitoring device. With this device, the current and voltage from the power supply to the
loads will be monitored and checked continuously in real time. When problems occur, mainly
errors due to power quality are not guaranteed such as phase loss, high voltage, low voltage,
high frequency, low frequency,... the device will broadcast alarm signals to inform the users.
This ensures that devices will be working with high power quality, minimize the effects that
poor power quality brings as devices will work with low efficiency, longevity of equipment
reduced,...
Keywords: Multi-functional voltage and current monitoring device, power quality.
1. Dat van dé

Hién twong mét pha, suy gidm dién ap, tan sé,... 1a nhitng sy cb thudng xuyén xdy ra trong
cong nghiép cting nhw trén tau thay. Khi cac phu tai dang hoat d6ng ma xay ra sy cb thudc vé chét
lwgng nguon dién nay sé anh hwo’ng truc tiép dén kha nang lam viéc binh thuo’ng cua thiét bi, giam
tudi tho,...hon nira nd con co thé gay ra nhivng hau qua nghiém trong dén san pham, hang héa va
con nguoi [2].

Hién nay, trén thj trudng cé twong dbi nhiéu cac thiét bi bao vé méat pha va canh bao dién ap
thap. Tuy nhién, hau hét cac thiét bi nay chi don thuan 1a cac thiét bj bao vé méat pha hodc canh bao
dién ap thap chir khéng tich hop chung vao mét thiét bi duy nhat. Néu cé tich hop vao mét thiét bi
duy nhét thi cac tinh ndng chinh dinh, cai d&at hay bao déng bao vé cling rat han ché, khé dap tng
dworc trong cac trwong hop doi hoi cao.

V&i cac nguyén nhan trén, viéc nghién ctru, thiét ké mot thiét bi canh bao bao dong dién ap
va dong dién da chirc nang cé nhidu cai dat va cé kha nang tuy bién cao c6 y nghia khoa hoc va
thue tién.

2. Gii thiéu chung vé cac thiét bi giam sat dong dién va dién ap

Hinh 1, 2 1a 2 role "‘ ¢

théng dung dién hinh gxa

trén thi trwdng hién :

nay. Hinh 3 1a so db
khéi ctia chung.

Hinh 1. Role bdo vé méat pha, qud ép Hinh 2. Role béo vé mat pha,
600VPR cua SELEC mat can bang dién ap PMR-44
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DPAau vao cua cac thiét bi nay 1a dién ap nguén can kiém tra giam sat. Tin hiéu dién ap sé dwoc
do va kiém tra, khi xdy ra méat pha hay dién ap ngudn cao hodc thap hon ngwéng cai dat thi sé co
tin hiéu canh bao, bao déng ra mét dau ra chung.

Céc thiét bj nay c6 cac wu diém nhu sau:

- Kich thuée gon nhe, don gian;

- Lam viéc 6n dinh, tin cay;
- Gia thanh khéng qua cao.

Tuy nhién, nhuoc diém cla chung la:

- Céac théng sb chi bao, bao dong con it;

- Kha nang cai dat, tinh chinh han ché.

Dé giai quyét duwoc cac nhwoc diém néu trén, dé tai dé xuét thiét ké mot thiét bi co clu tric
chung nhw Hinh 4.

Canh b U Canh bao,
anh bao, R bao dong dién
bao dong dién > ap thé'.p 9dke
Ur ap thap Ug
7
U, Do va kiém tra Canh bao,
Do va kidm tra Canh béo, > | dong dién, bao dgng dién
Ug dién ap ngudn bao dong dién dien ap ap cao
> ap cao g
—> . on P
I Bao déng mat
U => pha
TS Bsodong mdt It o
pha Canh béo cac
pha mat can
bang
Canh bao
dién ap cac
pha khéng doi
xrng

Hinh 3. C4u tric chung cua céc thiét bj trén thi Hinh 4. C4u truc chung cua thiét bi dé xuéat
trwwong hién nay
Vi cau tric hé théng méi dé xuét, ngoai cac tinh nang nhw canh bao dién ap thap hozc cao,
tan sb thap ho&c cao, bao ddng mét pha, hé théng cé kha nang dua ra cac canh bao nhw canh bao
mat can bang trong cac pha, dién ap gitra cac pha khong ddi xteng,... Didu nay gilip nang cao chét
lwgng trong viéc giam sat, diéu khién cac hé théng trong cong nghiép ciing nhw dwéi tau thay.
3. Xay dwng, thiét ké thiét bi giam sat dong dién va dién ap da chirc ning

3.1. Xay dwng céu tric cua hé théng

I i
1 1
1 Mach 1
i nguon i
1 1
1 1
: 1

]

— i - % I C4c tin hiéu
Ngudn can H 54na hd PLC Khoirole |13 canh béo,
giam sat ! 9 MODBUS trung gian |H-> bao dong

H da nang RTU I S
1 ! bao vé
. i
Khéi bién I _ i
dong i TU DIEU KHIEN i
B e o o o —— ————————— - -

Hinh 5. So’ d6 céu tric cua hé thong
Hinh 5 trén la so d cau tric clia hé théng dé xuét bao gébm céac khéi chinh c6 chirc nang nhu sau:
- Ngudn can giam sat: cAp tin hiéu dién ap ngudn dwa t&i t diéu khién;
- Khéi bién dong: 14y tin hiéu dong dién tai & cac pha dwa vé ta diéu khién [3];
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- Bdng hé da nang: thiét bj nay co dau vao la dién ap va dong dién 3 pha (hd tro- ca hé thdng
3 pha 3 day hoac 3 pha 4 day). Thiét bi nay c6 mét man hinh led h|en thi cac thong sb giup nguoi
dung c6 thé quan sat dugc dong, ap trong cac pha va cac thong sb khac nhu hé sb cos phi, tan s0.
Ngoai ra ddng hd da ndng con cé 1 cdng RS485 hd tro' truyén thong MODBUS RTU dé két néi voi
céc thiét bj khac trong cong nghiép nhw PLC, PC,...[4]

- PLC: vi x( ly trung tdm PLC truyén thong v&i dé‘)ng hd da ndng qua cap RS485. Tir day PLC
sé lay céc tin hiéu dong dién va dién ap pha vé dé x&r ly. Theo chuo’ng trinh dwoc 1ap trinh sé dwa
ra nhirng canh bao, bao dong tac dong vao cac role tuvong tng dé gwira dau ra [1].

- Khéi ro le trung gian: dwoc diéu khién bdi dau ra cta PLC. Tiép diém cla cac role sé dwoc
gt di canh bao, bao dong ra mach ngoai [3].

- Mach nguén: c6 tac dung bién ddi ngudn xoay chleu 3 pha thanh nguon 1 chleu 24VDC. Bét
ké trong trwdng hop mét 1 trong 3 pha thi bd ngudn nay van phai dam bao cap ngudn 24VDC cho
céc thiét bj khac bén trong ta.

Sau khi xay dwng dwoc so dd cau tric cho hé théng, nhém tac gia tién hanh thiét ké ta diéu
khién trung tam va ta thtr chirc nang dé thir hé théng.

3.2. Thiét ké ta diéu khién trung tam va tu thir chirc ndng

Dé thir cac chire nang cla ta diéu khién trung tam, ngoai xay dwng 01 t diéu khién trung tam,
nhém tac gia con xay dwng 01 td thir chire ndng dé thtr 02 chirc ndng chinh clia hé théng dé Ia tinh
néng bao ddng mét pha va canh bao dién ap thap.

T4 diéu khién trung tam dwoc dinh hwéng thiét ké theo tiéu chudn cong nghiép tau thay. Cac
thiét bi dwoc chon Iwa dé st dung trong ta déu la cac thiét bj chudn céng nghiép da dwoc ap dung
phd bién dwai tau thay.

3.2.1. Lwra chon céc thiét bj phan cing

Béng 3.1. Ta diéu khién trung tam Béng 3.2. Ta thie chire ndng

STT Tén thiét bi SL STT Tén thiét bi SL
1 | Béng hd da ndng MF384 1c 1 | Dién tré cong suat 47 Ohm 3c
2 | PLC Delta DVP-SS2 1c 2 | Dién tr& cong suat 140 Ohm 3c
3 Bo AC-DC Converter 5A 1c 3 Quat lam mat 1c
4 | Cauchi 2c 4 | May bién ap 380V-220V 30VA 1c
5 | May bién ap 380-220V 100VA 2c 5 | Céng tac xoay 20A 2c
6 | Role trung gian 4c 6 | Cong tac xoay 5A 3c
7 | Céc thiét bi khac: cu dau, day,... 7 | Céc thiét bi khac: cau d4u, day;, ...
8 | Ta diéu khién 330x260mm 1c 8 | Ta tht kich thuwéc 600x400mm 1c

3.2.2. Thiét ké tu diéu khién trung tdm va tu thir chirc ndng
330.0
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Hinh 6. B6 tri thiét bj bén trong tu diéu khién chirc ndng
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Hinh 7. B6é tri thiét bj bén ngoai va trong tu thir chirc ndng

3.2.3. Xay dung so dé nguyén ly diéu khién hé thén
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Hinh 8. So' dé néi day ngoai
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Hinh 9. So' dé nguyén ly ta diéu khién trung tim
Tap chi Khoa hoc Céng nghé Hang hai S6 58 - 04/2019 45



CHAO MUNG NGAY THANH LAP TRUONG 01/04/2019

N |7 Sl R1 SW2 R4
Nguén cin s @@ % 47 Ohm T 5 140 Ohm ——
.z = & ®
giamsat T oo 13 SW1 BA3
V) 1 3 380v-220\§u v2)
S2 R2 SW2 R2
— (140 Ohm |——
47 Ohm 3 2 140 Ohm
swi1
3 4
S3 R3 SW2 R3
[a70mm | — [1400m }—
SW1
5 6
TB2
e[e e Ta didu
oo — N
oo 16 khién

Hinh 10. So' dé nguyén ly ti thie chirc ndng

3.2.4. Pau ndi ta diéu khién trung tam va ta thir chire ndng
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Hinh 13. Bén trong tu diéu khién trung tam Hinh 14. Ta bién dong

y

Sau khi thiét ké xong so d6 nguyén ly, nhém nghién clru da tién hanh d4u ndi ta diéu khién
trung tam va td tht chire nang. Hinh 11 va 12 la hinh anh bén ngoai va bén trong cua tu thtr chire
néng sau khi da xay dwng. Hinh 13 va 14 la bén trong ta diéu khién va ta bién dong dé Iy tin hiéu
dong dién caa tai.
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4. Xay dyng thuat toan va phan mém diéu khién
4.1. Xay dwng thuéat todn diéu khién

Thiét 1ap cac thong Thiét lap céc thong
so truyén thong s6 truyén thong
gitra PLC va dong gitra PLC va déng
ho da nang hd da néng
\ v
PLC l4y céc tin hiéu PLC l4y c4c tin hiéu
dong dién cac pha dién ap cac pha do

do b&i ddng hd da b&i déng hd da
nang (Modbus) nang (Modbus)
<
y Sai \ Sai

Ur, Us hoac Ut=0;
Ur, Us hoac Ut qua
thap hoac qua cao

Ir, Is hoac It=0;
Dong dién céq pha
khdng can bang

DPua bao dong mét Pwa ra canh bao,
pha hoac c‘énh bao bao dong twong
mat can bang pha trng
twong rng
Két thac @
Hinh 15. Thudt todn canh béo, bdo dong Hinh 16. Thudt toan cénh bdo, bdo déng
khi gép céc 16i vé dong dién khi gdp céac 16i vé dién ap

Co6 2 thuat toan chinh dwgc xay dwng véi ti diéu khién trung tdm. Cac tin hiéu dong dién va
dién ap dwoc doc vé khéi xt ly tam PLC ti» ddng hd da nang. T day, cac tin hiéu dong dién, dién
4p nay sé& dwoc so sanh v&i nhau va so sanh véi cac tin hiéu chuén. Khi cé cac van dé bat thwong
v&i dién ap, dong dién, hay 18i pha,... sé dwoc 1ap trinh gli tin hiéu ra diu ra role ctia PLC dé gui
di bao dong ra mach ngoai.

Sau khi da xay duoc thuat toan diéu khién. Nhom tac gid da tién hanh xay dwng phdn mém
diéu khién trén phdn mém WPLsoft 2.41 cla hang Delta.
4.2. Thar nghiém hé théng

Sau khi xay dung xong phan mém cho ta diéu
khién trung tam. Nhém nghién clru d4 tién hanh dung ta
th&r chirc nang dé thir nghiém 02 chirc nang chinh cta
t4 diéu khién trung tdm d6 la tinh nang canh béo dién
ap ngudn thap va tinh nang bao déng méat pha. (TG the
chirc néng chi xay dwng dé thir 02 tinh nang chinh nay).

Két qua thtr nghiém cho thay hé thdng hoat dong
t6t & ca 2 trvdong hop do la dién ap thip va mat mot pha
bt ky, dap rng day di cac yéu cau ky thuat dét ra.

- - . ) A !
Hinh 17. Thr nghiém hoat déng
cua hé thong
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5. Két luan

V&i viec dé xuét va thiét ké thanh cong ti bao dong nhiéu chirc ndng sé 1a co s& dé dua thiét
bi ap dung réng rai trong twong lai.

T4 diéu khién dwoc thir nghiém hoat ddng tbt véi tat ca cac tinh nang so véi cac yéu cau dat
ra. Cac thong sb giam sat, bao dong vé cung da dang so v&i cac thiét bi khac hién co trén thi trudng
hién nay.

Trong thdi gian t&i nhdm nghién clru sé thir tAt ca cac tinh ndng khac cla ta diéu khién dé
lam co s& dé thwong mai hoa san phdm, ap dung trong cong nghiép hoac dui tau thay.
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