NGHIEN CU’U - TRAO BOI

THIET Bl KIEM TRA THONG SO CO' BAN CUA THIET B| DIEN
TAI CHO SU’ DUNG CONG NGHE KHONG DAY

BASIC PARAMETER TESTING EQUIPMENT OF ON-SITE ELECTRICAL USING
WIRELESS TECHNOLOGY

Pham Minh Hai, Uong Quang Tuyén
Truong Dai hoc Mé - Dia chat

TOM TAT

Bai viét trinh bay két qua nghién cieu thiét ké phan mém va thiét bj kiém tra cdc théng sé
co ban nhw dién dp, dong dién, cong sudt, do rung... cua thiét bi dien tai cho, sir dung cong nghe
khong day. Trong qua trinh hoat dong ciia thiét bi dién, cdc théng sé luén thay doi va thé hién day
du cac trang thdi vin hanh ciia thiét bi nhw hoat dong binh thuong, cdc 16i nhe, 16i ndng hay sw co.
Phan mém duoc tac gia thiét ké trén nén tang android cai dat trén may tinh bang hodc dién thoai
théng minh va sir dung cong nghé truyén dir liéu khéng ddy qua bluetooth gitta bé doc dir liéu gdn
trén thiét bi véi dién thoai thong minh hodc may tinh bang.

Tir khoa: Rung lac; Khong ddy; Bluetooth; Android.
ABSTRACT

The article presents the results of software design research and testing equipment for basic
parameters such as voltage, current, power, vibration,... of on-site electrical equipment using wireless
technology. During the operation of electrical equipment, the parameters are always changing and
fully show the operating states of the equipment such as normal operation, minor faults, severe
faults or breakdowns. This monitoring is aimed at direct inspection at any time desired by the
operator, helping to predict, diagnose faults and malfunctions of operating electrical equipment.
The software is designed by the author on the android platform installed on tablets or smartphones
and uses wireless data transmission technology via bluetooth between the data reader mounted on
the device and the smartphone or tablet.
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1. MO PAU nhu: ché do khoi dong, ché do hoat dong ngan
han, ché d¢ hoat dong lién tuc dai han,... Mdi
Céc thiét bi thuong duoc sir dung trong mot ché do hoat dong nay, s& co cac phuong
nha may san xuat 1a cac dong co dién, cac thiét phép bao vé khac nhau.
bi tiéu thu dién ning, cac thiét bi co khi,...
Trong qua trinh hoat dong, tinh trang cta cac Tuy nhién, ciing khong thé dam bao
thiét bi ludn thay ddi theo cac ché dd van hanh  rdng cac thiét bi hoat dong ding véi 1y thuyét &
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ma khong xdy ra cac sy cd ngoai mong muon.

Dién ap, dong dién qua 16n co thé gay ra
qua tai va lam héng dong co. Trong khi d6, qua
nho co thé [am giam hi¢u suat ctia dong co.

Do rung qué 16n co thé giy ra mat can
bang va hu hong cac bd phan cua dong co.
Do rung lic cua dong co 1a sy dao dong cua
hé thdng dong co trong qua trinh hoat dong.
b0 rung cé thé duoc tao ra boi nhiéu yéu td
khac nhau, bao gdm sy mét can bang cta bd
phan quay, sy mai mon ctia cac bd phan chuyén
dong, hodc su long 1éo cia cac bd phan.

Do d6, dé bao vé va duy tri sy hoat dong
on dinh cia dong co dién, can phai kiém soat va
giam sat cac yéu to nay.

Dé c6 thé tai bat ki thoi diém nao, déu
kiém tra dugc céc thong s6 hoat dong nay, tac
gia d¢ xudt xdy dung phan mém trén thiét bi
android va thiét bi thu nhan dir liéu, doc cac
dir liéu tir thiét bi co san trong hé théng hoiac
tu ghi nhan thong sd. Qua d6, k¥ su van hanh,
giam sat chi viéc két ndi phan mém véi cac thiét
bi can kiém tra, s& doc duoc cac thong s6 can
thiét ma khong can phai mang thém cong cu do
kiém.

2. NOI DUNG NGHIEN CUU

Duya trén cac nghién ctru 1y thuyét va
thuc té vé cac thiét bi van hanh trong cac nha
méy. Tac gia dua ra bo thong sd co ban can
giam sat cho céc thiét bi 1a: dién ap, dong dién,
cong suat va do rung lic cua thiét bi.

Tac gia thyc hién thiét ké mo hinh thuc
nghiém tai phong thi nghiém. Qua céc thiét bi
do, tap hop dir li€u trén mo hinh, tac gia xay
dung phuong thie truyén dit liéu téi thiét bi doc

dir liéu hay goi 12 phan mém hién thi cac thong
sO co ban cua thiét bi, duogc cai dat trén cac thiét
bi st dung h¢ di€éu hanh android.

2.1. Thiét bj do
2.1.1. Cim bién do dp rung

Cam bién rung la mot thiét bi do sb
luong va tan s6 rung dong trong mot hé thong,
may moc hodc thiét bi nhat dinh. Cac phép do
nay c6 thé duoc sir dung dé phat hién 15i va dy
doan céc sy ¢d ¢ thé xay ra. Cam bién do do
rung 13 loai cam bién dugc ing dung phd bién
trong rat nhiéu linh vuc tir bao tri, theo ddi may
moc, thiét bi, tua bin dong co toi giam sat cong
trinh, g dung trong di¢n thoai, thiét bi dién
tur, sinh hoc.

MPU-6050 1a cam bién cua hing
InvenSense. MPU-6050 1a mdt trong nhiing
cam bién do rung dong dau tién trén thé gidi co
t61 6 (mo rong téi 9) truc cam bién bao gdm con
quay hoi chuyén 3 tryuc, gia téc 3 truc va mot vi
xtr Iy chuyén dong sb tich hop trong 1 chip duy
nhat .

Hinh 1. MPU 6050

Cam bién gia toc cling dugc su dung
trong vi¢c bao quan may moc dé theo doi su dao
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dong va bién dbi cua cac truc quay, 6 bi... kip
thoi. Pugc dung nhiéu trong cac thiét bi nhu
tua bin, mdy bom, quat, con lan, may nén...
Day la nhitng thiét bi néu khong phét hién 15i
kip thoi thi s& din dén sira chira rat tén kém.
Dir liéu vé dao dong ctia may moc gitp ngudi
sir dung c6 thé theo ddi va phat hién nhimng 15i
nay trudce khi thiét bi quay bi hong.

2.1.2. Thiét bi do di¢n niing
a. Thiét bi do dién ning PZEM-004

Cam bién do thong sd dién PZEM-004
1a module dung dé do cac thong sb cua dién
xoay chiéu nhu U, I, P cia mot hay nhiéu thiét
bi tiéu thy dién. PZEM-004 c6 thé do dugc dién
ap tir 80 — 260 VAC, dong dién tir 0 — 100A.
PZEM-004 c6 hd tro chuan giao tiép TTL
(UART).

Hinh 2. PZEM-004

b. Thiét bi do dién ning 3 pha DPM-380

Thiét bi DPM-380 1a thiét bi do ning
lwong dién da niang, do duoc nhidu cac thong sd
cua thiét b1 dién nhu dién ap, dong dién, cong
suét, hé s6 cong suat,... Thiét bi nay co cong
truyén thong RS-485, qua d6 cac bo didu khién
c6 thé két nbi voi DPM dé doc cac gia tri nay.

2.2. Module diéu khién ESP32

ESP32 NodeMCU dugc phat trién trén
nén module trung tdm 1a ESP32 v&i cong nghé
Wifi, BLE va nhan ARM SoC tich hop méi
nhat hién nay. ESP32 t6i wu héa trong viéc tiéu
thu niang luong, ESP32 duoc thiét ké dé phu
hop véi cac thiét bi di dong, cac thiét bi va ung
dung IoT.

Hinh 4. Thiét bi ESP32
2.3. M6 hinh thi nghiém:
Tac gia da thyc hién két ndi phan cing

v6i dong co mot pha va dong co ba pha dé thuc
hién do cac thong so van hanh cia dong co.

Hinh 3. Thiét bi DPM-380

Hinh 5. M6 hinh thi nghiém
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2.4. Phin mém giam sat

Phan mém giam sat duoc tac gia thiét
ké trén nén tang android, dua vao cac két ndi
cua thiét bi ndy, tac gia da dé xudt, nghién ctru
sir dung truyén thong bluetooth. Vi cong nghé
bluetooth cua thiét bi android va thiét bi vi diéu
khién ESP32, phan mém di két ndi thanh cong
toi thiét bi can kiém tra.

HE THOMG KIEM TRA
THONG S0

LA CHOM LOW NGUDN CUNG CAP

Lira et logi nguan dign -
Mgutn irachon: Ban chura chon logi ngule

XAC NHAN

Lira chon loai
ngudn dién

Bién dp mot pha

Dién 4p ba pha

Hinh 6. Giao dién phan mém
2.5. Noi dung va két qua dat dwoc:

Sau khi két ndi phan mém véi cac thiét
bi, trén giao dién phén mém s& hién thi cac gia
tri do duoc b'?lng cac gia tri sb, cac do thi thé
hién do rung cua thiét bi. Qua cac thong sb nay,
k¥ su van hanh giam sat co thé danh gia duoc
muc d§ hong hoc cua thiét bi vé mat dién, vé
mat co khi.
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Hinh 7. Doc gia tri thiét bi dwoc két néi
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