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TOM TAT
Trong bai bdo ndy, tdc gid trinh bay viée thiét ké hé thong thu thap dit liéu cuia hé thong
dién tich hop gom dién gié va dién mat troi cong sudt nhé trén nén tang vmg dung IoT cua
hang Haiwell. Hé thong nghién ciru dé xudt bao gom 02 dong ho do dién ky thudt sé giao tiép
véi PLC qua chudn truyen thong Modbus RTU va PLC giao tiép véi man hinh HMI tich hop
Wifi qua chudn truyen thong khong ddy ZigBee. H¢ thong ndy c6 thé dé dang ldp vao cdc ti
dién de thu thdp cdc thong tin vé dién nhu dién nang tiéu thu, dién dp, dong dién, cong sudt,
tan sé cia hé thong can gidm sat. Viéc ung dung nen tang dién todn dam mdy mién phi cua
Haiwell sé rdt thudn loi trong viéc thiét ké giao dién cho hé théng gidm sdt tai ché thong qua
HMI hodc ¢6 thé truy xudt qua mdy tinh hodc dién thoai théng minh. Véi cdc két qua thie
hién dwoc ciia di én da cho thdy rang day la mét trong nhitng gidi phdp cé thé trién khai tai
cdc nha mdy va rat thudn loi trong viéc thi céng ldp ddt vi sir dung chudn truyén thong khéng
day ZigBee co do tin cdy cao.

Tir khoa. Hé théng dién tich hop; thu thap dir liéu; HMI; 10T; ZigBee.
ABSTRACT

In this paper, the authors present the design of a data collection system of an integrated
power system including small-scale wind and solar power on Haiwell's 10T application
platform. The proposed research system includes 02 digital power meters connecting with
PLC via Modbus RTU standard and PLC communicating with Wifi integrated HMI screen via
ZigBee wireless communication technology. This system can be easily installed into electrical
cabinets to collect electrical information such as power consumption, voltage, current, power,
and frequency of the system to be monitored. The application of Haiwell's free cloud
computing platform will be very convenient in designing the interface for the on-site
monitoring system via HMI or accessible via computer or smartphone. With the actual results
of the project, it has been shown that this is one of the solutions that can be deployed at
factories and is very convenient in construction and installation because it uses the high-
quality ZigBee wireless communication standard.

Keywords: Integrated power system; Data collection; HMI; 10T; ZigBee.
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Doi: https://doi.org/10.54644/jte.66.2021.1069



https://doi.org/10.54644/jte.66.2021.1069

Tap Chi Khoa Hoc Gi4o Duc Ky Thugdt Sé 66 (10/2021) 77
Truwong Pai Hoc Sw Pham Ky Thugt TP. Hé Chi Minh

co so tinh tién dién [1]. Do d6, trong cac nha
may thi chi c6 cac cong to dién chinh la dugce
EVN cép dé tinh tién dién. Chinh vi thé, viéc
giam sat cac thong s6 dién cho cac noi khéc
nhau trong hé thdng dién trong nha may
nhim phuc vu cho nhu céu quan ky va kiém
toan nang luong gip nhiéu khé khan.

Hi¢n nay voi sy phat trién manh mé cua
khoa hoc cong nghé, cac déng hd do dién
loai dién tir da duoc str dung nhiéu trong nha
mdy va trong dan dung. Nhiing loai dong hd
dién nay duoc san xuat trén day chuyen cong
nghé hién dai, sit dung IC do dém co do
chinh xé4c cao. Céc tinh nang duoc thiét ké
pht hop véi yéu ciu ciia khach hang va phu
hop voi céac ti€u chuin nhu IEC 62052-11,
IEC 62053-21, IEC62053-22 va IEC 62053-
23 ciing nhu ¢6 thé tich hop thém tinh ning
doc dit liéu tir xa bang cach lap thém module
Power Line Communication, module GPRS
hodc module RF giup cho qua trinh thu thép
thong tin tr dong ho dién tir tré nén thuan loi
cho viéc phét trién va linh hoat chuyén doi
phuong thirc do ghi dién ning ciing nhu tiét
kiém duoc chi phi dau tu ban dau [2]. Cong
to dién tir thong minh la xu huédng méi cua
cong nghé phat trién ngay nay. Chiing khong
don thudn la mot thiét bi chi bdo kWh nita
ma con cd nhitng tinh nang rat ddc biét nhu:
Két nbi wifi, quan 1y bang phan mém trén
may tinh va di¢n thoai. Phan tich chi ) dién,
tinh toan va goi y cac cach sir dung dién t6i
wu... Ngoai ra, cac nha tich hop hé thong da
cho ra doi cac giai phap dé giam sat hé thong
dién nhu: Hé thong giam sat dién ning AT-
PMS [3], Hé théng quan 1y ning luong PMS
[4], Giai phap quan 1y ning luong & chat
luong dién nang - EcoStruxure Power
Monitoring [5]. Tuy nhién, viéc dau tu cac
giai phap nay van con nhiéu tré ngai do gia
thanh cao.

Xuét phat tir yéu cau d6, ndi dung nghién
clru cia bai bao tap trung vao viéc sd hoa
thong s dién cho cac hé théng dién trong nha
may va ng dung nén tang IoT mién phi dé
dua dir liéu 1én dién todn ddm may nhdm ty
dong hoa qua trinh thu thap dit liéu dé dé dang
trong cong tac quan 1y cac hé thong dién ning
trong nha may véi chi phi thap.

2. HE THONG NGHIEN CUU

Hinh 1 trinh bay so d6 khdi hé théng
dién tich hop tmg dung IoT dé xuit trong
nghién ctru nay. Trong d6, khéi xir 1y trung
tam 1a mot PLC c6 chic nang xur 1y tin hiéu
tir cac khéi dau vao 1a khdi thu thap dir lidu
va truyén dit liéu t6i khéi didu khién va hién
thi gdm HMI va khéi két ndi IoT [6].
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Hinh 1. So' do khoi tii dién tich hop iimg dung
loT.

Véi mot dy an vé giam sat cac thong s6
k¥ thuat thi viéc do luong 1a van dé vo cung
quan trong. Viéc lga chon mot thiét bi do
luong phuc vu du 4n ciing rat can thiét dé tao
ra sy phu hop vé yéu cau k¥ thuét va chi phi
dau tu.

Pong hd Selec MFM383A 1a thiét bi do
luong nho gon c6 do tin c@y cao, gia thanh
hop 1y, hd tro truyén thong co ban dé truyen
nhan dir lidu va duoc tich hop do nhiéu dai
lugng dién cung luc [7].
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Hinh 2. Béng hé da ning Selec MEM383A.

Bén canh d6, viéc lua chon man hinh
HMI ciing can cur vao sy phu hop vdi cac
thiét bi di€u khién. Xuat phat tor viéc lya
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chon st dung bd diéu khién PLC cua hang
Haiwell do day 1a thiét bi cong nghiép nén
dam bao do tin cdy trong qua trinh lam viéc
va c6 gia thanh thdp ciing nhu duoc hd tro
nén tang IoT mién phi nén man hinh HMI
C7-W cung hang ciing duoc lya chon. Ngoai
viée hd trg dﬁy da cac tinh nang co ban nhu
cac chuan két ndi cong nghiép man hinh nay
con hd tro cac tinh ning két ndi mang
Internet két hop cong nghé dam may dé cung
cAp giai phap diéu khién tr xa “Scada -
Cloud” [8, 9].

Hinh 3. Man hinh HMI C7-W.

3. MANG TRUYEN THONG ZIGBEE

Giao thirc truyén thong ZigBee/IEEE
802.15.4 1a mot giao thuc dugce tao cho mang
khong day. N6 bao gdm thiét ké tiéu chuan
phan cimg va phan mém cho WSN (Mang
cam bién khong day) doi hoi do tin cay cao,
chi phi thap, cong suat thip, kha ning mo
rong cao. Cac mang vo tuyén k¥ thuat s6 tur
t6 chirc theo kiéu ZigBee dd duogc hinh thanh
vao nhitng nim 1990, nhung théng sd k¥
thuat cia IEEE 802.15.4-2003/ZigBee moi
dugc phé chuan vio ngay 14 thang 12 nam
2004 [10, 11].

WSN bao gém cam bién khong day c6
kha nang thu thap, luu trit, xtr 1y thong tin va
lién lac v&i cac di€m nut lan can.

Ciu trac mang ZigBee c¢6 3 thanh phan
chinh co ban:

- Bo diéu phdi ZigBee: chiu trach nhiém
khéi tao, duy tri va kiém soat mang. Chi co
duy nhat mot may chu trén moi mang.

- Bo dinh tuyén ZigBee: Pugc két ndi
v6i bo diéu phdi hodc cac bd dinh tuyén
khac. N6 c6 thé c6 nhidu nat con tham gia
vao dinh tuyén, c6 chirc ning truyén tai dit
lidu tir bd diéu phdi dén cac thiét bi dau cubi.

- Thiét bi dau cudi ZigBee: Khong tham
gia dinh tuyén va déy la cac thiét bi giao tiép
dit liéu.

Wired Connection
---------- Wireless Connection

ZigBee Network

Existing
Network

a ZigBee Coordinator (ZC)

’ ZigBee Router (ZR)

. ZgBeeEnd Devioa(ZED)

Hinh 4. Céu triic mang truyén théng ZigBee.

Mot trong nhiing lgi thé chinh 1a ZigBee
1a duoc tiéu chudn hoa & tat ca cac 16p, didu
nay dam bao ring cic san pham tir cac nha
san xuat khac nhau déu c6 thé tuong thich
voi nhau. Dac bi¢t mang ZigBee ti€u thu
ning luong thdp nhung van hoat dong 6n
dinh.
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Hinh 5. Giao dién man hinh DTK Application.
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DTK Application 1a phan mém thiét lap
mang ludi va cdu hinh module ZigBee. Thiét
lap PAN ID trong mdt mang ZigBee thi chi
6 1 PAN ID, cac node khac muon két néi
vao mang thi phai trung PAN ID.

4. THIET KE HE THONG
4.1 Phin cirng

Hé théng thu thap dir liéu duoc thiét ké
trong 01 tu dién nhu trong Hinh 6. Trong do,
b PLC két ndi v6i cac module ZigBee dé
doc thong tin tir 01 dong ho dién k¥ thuat s6
da ning Selec MFM383A gan trén ti dién va
1 dong ho tuwong tu gan tir xa va hién thi cac
théng tin nay Ién man hinh HMI.

Hinh 6. T dién chira cdc thiét bi ciia hé
thong nghién curu.

4.2 Phain mém

Chuong trinh gidm sat hé thong dugc
thiét ké dua trén phan mém Haiwell Cloud
Scada Develop dugc tai tor trang chu cua
Haiwell. C4u trac phan mém nay dugc mo ta
nhu trong Hinh 7 sau day.

TRENDSOUA. TREWDSOUA.. TREWD_SOLA. THEWG_SOLA. THENG_SOLA. THEMG_SOLA. TREMO_SOLA. TRENG.SOLA. TREWG.SOLA. TREND.WAND . TREND_ WD
TR0 WD TREPO_WND. TREPD VD TREMDIVHD. TRENDIVHD. TRENDIPHD. TRENDIPHD. TRENO.WND.. TREND.WND.. TREND_WND.. TREND_ WD
TR VNG TR WND. TR MND. WHDPGE. WHDPHGE WHOPWGE.  DHORT Qs

Hinh 7. Cdu triic phan mém Haiwell Cloud
Scada Develop.

Trong do:
(1): Menu thanh cong cu.

(2): Khu vuc nap, tai chuong trinh va chay
mo phong.

(3): Khu vuc khai bao céc thiét bi lién két
véi man hinh.

(4): Khu vyc thém/x6a cac man hinh diéu
khién.

(5): Khu vyc chirc nang nhu thém bét cac
gia tri, alarm...

5 KET QUA THUC NGHIEM

Pé thu thap dir liéu cua hé théng dién
tich hop tir tu dién thiét ké nhu trong Hinh 6,
trong ndi dung trinh bay cua bai bao nay, tac
gia da tién hanh thiét ké cac giao dién phan
mém dé hién thi thong tin ciia hé théng nhu
theo luu d6 Hinh 8.

Két qua thiét ké trang chinh cia giao
dién nhu thé hién Hinh 9 cho phép nguoi
ding quan 1y va giam sat hé thong ning
luong gi6 va mat troi théng qua hai nat bAm
riéng biét la SOLAR ENERGY va WIND
ENERGY. Pong thoi nguoi ding con c6 thé
truy cap vao bang Export browser thong qua
nat EXPORT va truy cdp vao phan cai dat
cua HMI qua nat SETTING.

Trong mdi hé thong ning luong s& co
cac man hinh giam sat tong quat timg pha
chira cac thong s6 co ban nhu dién 4p, dong
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dién, cong suét, tAn sé va dién ning phat ra
cing v6i d6 1 hai dd thi dé theo doi gia tri
dién ap pha va cong suat theo thoi gian thuc
nhu trong Hinh 10.

Ngoai ra, Haiwell Cloud APP hd tro rat
nhiéu nén tang nhu PC, iPad va iOS. Ngudi
ding c6 thé thém thiét bi vao tai khoan bang
ma QR dé xac nhan thiét bi mudn lién két.

Hai déng hd do dién mfm383a doc théng

tin di¢n ap, dong dign,...tir hai h¢ thong
dién va gi6

Dit liéu tir 2 dong hé dra xudéng HMI qua
cac module zigbee DRF2659¢

HMI két néi mang

bung

Dir liéu duoc dura 1én cloud

Nguoi ding ding nhip vao HMI, tim va
xuat dir liéu vé may tinh

Hinh 8. Luu do thiét ké chuwong trinh cho hé
thong.

loT Management System For An Intergrated
Renewable Energy Power System

SOLAR ENERGY WIND EN|

Hinh 9. Giao dién ciia man hinh chinh.

SOLAR PHASE |

Total Active Energy

1806203110010100001

Hinh 11. Cdch thém thiét bi vao tai khodn.

Dé theo doi trang thai ciia cac thiét b,
chung ta vao muc Cloud sau d6 lya chon List
va lwa chon thiét bi, & diy chung ta c6 thé
biét dugc tinh trang cua thiét bi dang Online
hay Offline, dong thoi cling ¢ thé biét duoc
¢6 bao nhiéu tai khoan dang lién két voi thiét
bi, dé truy cap vao man hinh, ta chon Access
(xem Hinh 12).

ZB_SPKT_01

Name ZB_SPKT_01

Q Remarks
HMI
o Way Akey+Bkey audit

Code 7070803410020102948
Offline

Location

User Alarm message

Bkey  vanhau 382++111 read-wr...

Bkey  Toan

Hinh 12. Truy cdp thong hé thong trén dién
thoai.

buildu****@gma... read-wr...
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Két qua hién thi gia tri dién ap thuc té
ctia hé thong theo thoi gian trén HMI va trén
dién thoai duoc thé hién trong Hinh 13. Cac
két qua hién thi nay ciing c6 thé xut ra file
Excel dé luu trit.

B SOLARVOLTTREND
sl sl s e -~

&l

)? }

3R
EEREEEE.

Hinh 13. Hién thi gid tri dién dp.

6 KET LUAN

No6i dung nghién cutru trinh bay trong bai
bao huong tdi viée tng dung cong nghé loT
va viéc thu thap dir liéu cho cac h¢ théng
dién dé phuc vu cho cong tac do ludng, quan
1y va kiém toan ning luong cho cac hé théng
dién trong.

Giai phap duoc dua ra dua trén nén tang
Cloud mién phi cua Haiwell ciing nhu cac
thiét bi cta hing da cho thdy tinh wu viéc cua
hé théng nay. Hé thong da duogc trién khai
tmg dung vao giam sat mot hé thong dién
nang luong mat troi két hop dién gio dé ting
hiéu qua khai thac nang lugng. Ngoai viéc
xem xét quan 1y cac sb liéu, cac dang dir lidu
truc quan hon, theo ddi dé dang hon d¢6 1a cac
db thi va biéu d6. Nguoi dung ¢ thé so sanh
cac dir lifu mot cach don gian va nhanh
chong dua ra cac chan doan chinh xac va tin
cay.

Uu diém cta hé thong dé xuat 1a duoc
thiét ké doc 1ap nén co thé lap dit vao 'nhiing
hé théng dién ha thé co dai cong suat khac
nhau ma chi can thay ddi bién dong co ty sb

phu hop.
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