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Nowadays, when fossil energy sources are running out, the
exploitation of renewable energy sources has become an urgent
problem. In which, the solar power system is particularly interested.
In Vietnam, the State has a policy to allow solar power producers to
connect to the grid and sell electricity to EVN. As there are more and
more solar power stations, the construction of a SCADA system is a
necessary issue. The solar monitoring SCADA system allows for full
control of the designed solar stations, which are connected via a
software that communicates with the internet. From there, it helps us
analyze, evaluate and give real-time system status alerts anywhere as
long as there is an internet connection. This article is the result of the
pilot construction of a 4G communication SCADA software applied
to a system of 3 solar power stations installed in Lao Cai City - Lao
Cai Province.
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THONG TIN BAI BAO TOM TAT

Ngay nay, khi ma ngudn ning luong hoa thach dang dan can kién thi
viéc khai thac cac ngudn ning luong tai tao di tré thanh mot véan dé
cép bach. Trong d6 hé théng dién nang lwong mit troi dugc dic biét
quan tdm. Tai Viét Nam, Nha nudc da c6 chinh sach cho phép cac
nha san xuét dién nang luong mit troi hoa ludi va ban dién cho cong
ty dién lyc EVN. Khi ma céc tram dién nang lwgng mat troi ngay
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TU KHOA

cang nhiéu, thi viéc xay dung mot hé thong SCADA 1a mot van dé
Néng luong mat troi can thiét. Hé thong SCADA giam sat nang lwong mit troi cho phép
SCADA kiém soat toan bo cac tram nang lwong mat troi dwoc thiét ké, ching
duoc két ndi théng qua mot phan mém giao tiép voi mang Internet.
Tur do, gitp ching ta phan tich, danh gia va dua ra canh béo tinh
Mang 4G trang cua hé thong theo thoi gian thuc & bat ky noi dau, mién la co
Router F3425 mang Internet. Bai béo nay 1a két qua cua viéc xay dung thir nghiém
mot phan mém SCADA truyén thong bang cong nghé 4G &p dung
cho hé théng gom 3 tram dién ning lwong mit troi duoc lap dit tai
thanh phd Lao Cai - tinh Lao Cai.

Mang truyén théng cong nghiép
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1. Giéi thigu

Xu huéng ung dung 10T, cdng ngh¢ thong tin, dién tir Vlen thong vao linh vuc cong nghi¢p va
tu dong hoa khong con xa la. Hién nay, ha tang mang Vlen thong dugc lién tuc nang cép, do do
chat lugng duong truyén 3G/4G (GPRS) di tuong d6i 6n dinh va dap tng nhu cau vé truyén
thong h¢ SCADA khong day trong cac bai toan tuy dong hoa qua trinh san XUAt, cong nghiép. Vé
cau h¢ truc SCADA, cac nghién cau [1]- [4] cho thdy rang ciu tric chung cua hé thong SCADA
gom 3 phan quan trong, bao gom: RTU 1am bo thu thap di liéu tir hién truong gui veé phong diéu
khién trung tam, MS la thiét bi diéu khién tai hién truong va giao thirc truyén théng giita RTU
v6i MS. RTU c6 thé dugc thiét ké bang mot bo vi didu khién nhu trong nghién ctu [1] va [2]. Hé
thdng truyén thong SCADA cho tram ning luong mat troi bang phuong thuc truyén théng khong
day duoc sir dung rong réi da duge dé cap dén trong cac nghién ciru [3]-[5]. Nghién ctru [3] da sir
dung Modul Xbee nhu méot dudng truyén thong khong day. Loi thé cia Modul Xbee ¢6 thé hoat
dong & nhitng ving xa xdi, noi khong c6 két néi Internet, tuy nhién pham vi truyén thdng lai bi
han ché. Mot sé nghién cau khéc, lai sir dung hé diéu khién giam sét tai chd HMI thay cho viéc
truyén xa vé phong diéu khién trung tim nhu trong cac nghién ciru [6]-[9].

O Viét Nam, cac hé ning lwong mit troi dwoc tng dung kha nhiéu, tuy nhién phan 16n cac bo
Inverter déu duoc nhap hop bo tir nuéc ngoai, kém theo phan cang 1a phan mém SCADA cua
hang trang bi. Cac phan mém nay chi cho phép két néi véi thiét bi cia ho ma khéng thé ma rong
két ndi vai cac hang khac. Viéc thu thap dit liéu tir nhidu tram khac nhau vé mot phong diéu
khién trung tdm gap nhiéu khé khan.

Bai béo nay trinh bay két qua cua qua trinh nghién cau, xay dung trién khai ung dung mot hé
SCADA cho c4c tram ning lwong miat troi duoc lp dit thir nghiém tai Lao Cai. Phuong phap
truyén thong bang mang vién thdng 4G tur céc ti dién diéu khién tai hién truong, noi ldp dit cac
tram nang lwong mat troi, vé phong diéu khién trung tdm da dugc ap dung. Tai phong diéu khlen
trung tam, str dung cac thiét bi phan cung dau cu01 dé nhan dix liéu nay va két ndi vsi phan mém
SCADA trén may tinh. Khac véi cac phan mém SCADA cua céc hing, duoc xay dung di kém
VGi cac san pham thwong mai trén thi truong, phan mém nay c6 tinh niang mo, ¢ kha nang két
ndi vé6i hau hét cac bo Inverter nang lwong mat troi, ¢ trang bi chuan truyén thong RS485.

2. Xay dwng céu tric truyén thong

Hé thng tram ning lwong mat troi dugc nghién ciu lap dat thir nghiém tai Lao Cai gom 3 tram:

Tram 1: COng suat 10 KW hoa ludi truc tiép, khong co Acquy luu trit, duoc lap dit tai trung tam
rng dung tién bo Khoa hoc va Cong nghé (KH&CN) thudc Sé Khoa hoc cong nghé tinh Lao Cai.

Tram 2: Cong suit 5 KW hoa ludi c6 sir dung Acquy luu trir, dwoc lap dit tai Nha may nuéc
Cbc San — Cong ty Co phan cap nudc tinh Lao Cai.

Tram 3: Cong suit 10 KW hoa luéi tryc tiép, khong co Acquy luu trit, dwoc ldp dat tai bénh
vién Da khoa tinh Lao Cai.

Phong diéu khién trung tam duoc dat tai trung tam (ing dung tién bo KH&CN thudc So Khoa
hoc cong ngh¢ tinh Lao Cai véi cac thiét bi dau cudi va may tinh dugc xay dung phan mém
SCADA giam sat ca h¢ thong gébm 3 tram trén, né duoc xay dung trén nén phan mém tng dung
Kingview c6 ban quyén.

So d6 cau trdc cua hé thong truyén théng tir cac tram vé phong diéu khién trung tim duoc
trinh bay nhu hinh 1.

Thiét bi hién truong tai mi tram nhu hinh 2, bao gdbm: Cac tam PIN, B nghich luu DC/AC,
ta hoa ludi, Ta Acquy (di voi hé thong hoa luéi ¢ luu tri), Ta diéu khién truyén thong (bao
goém PLC Siemens S7 1200 va router 4G F3425).
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Hinh 1. So do Féu trgc tru_;gé‘n théng:u‘f cac tram ve Hinh 2. Cdu hinh phan ciing tgi mdi tram
phong diéu khién trung tam

Tu diéu khién truyén théng cé chirc nang thu thap tin hiéu tai hién truong va truyén thong vé
phong diéu khién trung thm théng qua 01 Router cong nghiép 4G - F3425 (hinh 3a). F3425 la
mot san pham Router 4G cua hang Four-Faith. F3425 hd tro 3G/4G, c6 01 cong WAN (c6 thé
cau hinh thanh LAN), 01 cong LAN, h trg wifi gitp dé& dang trong qué trinh sir dung, két ni véi
PLC S7-1200 thdng qua cng Ethernet. Theo md hinh trén, viéc két néi tir PLC vé may tinh trung
tam theo giai phap VPN Ipsec bang phuong phép site to site dugc ap dung. Trong dé, phia router
4G - F3425 s& dong vai tro 1a VPN Client, phia router & may tinh trung tam s& 1a VPN server. Bé
truyén thong duoc, can c6 01 sim dién thoai c6 dang ky dich vu 4G tir nha mang.

visp3212m

Hinh 3. a. Rounter 4G — F3425; b. Modem VPN Vigor 2912
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Do Router 4G — F3425 ludn “chu dong” két néi dé truyén théng vé may tinh theo giao thirc
TCP/IP, nén tai may chu trung tam can duoc trang bi 01 dia chi IP tinh va public. Router server
can c6 chic nang VPN server dé két ndi VPN tir hién truong vé trung tm. Trong nghién ciu
nay, nhém tac gia st dung b Draytek Vigor 2912 (hinh 3b) cho phép hd trg dén 32 VPN client
két néi vé. Tuc 1a cho phép két ndi tram khac nhau vé ciing mét trung tam.

Cac tu nghich luu DC/AC tai cac tram néng lugng mat troi, c6 dat mot man hinh HMI dé
theo d6i va giam sat cac thong sb nang lugng riéng cua tram (hinh 4). Tai phong diéu khién trung
tam c6 xay dung mot phan mém giam sat SCADA toan bo hé thdng ca 3 tram.

Nha Miy Nute Cde San
Tham $5 B Diéu Khién

pw Luol dign
2258 v {. : 2496 V

37 A = h S 63 A
s/ - & i 49.94 Hz
=

855 W

Bisk ViduDakbos [ Tro T U Dy Canh Béo.

Hinh 4. HMI tgi hé thong tram 5 kW Hinh 5. Giao di¢n giam sat trung tdm cua nha may

niréc Coc San
3. Két qua thuc nghigm

Sau khi nguoi sir dung dang nhép vao phan mém SCADA bing User va Pasword duoc cap.
Phian mém SCADA cho phép lam viéc véi mot sb giao dién nhu: Giao dién giam sat trung tam;
Giao dién d6 thi; Giao dién tra ctru va xir ly dit liéu; Giao dién canh bao. Ngoai ra phan mém con
cho phép ngudi dung thay doi mat khau, néu can thiét.

3.1. Giao di¢n giam sat trung tam

Tai giao dién nay, nguoi sir dung co thé giam sat dwoc cac tham s6 vé dong dién, dién ap,
cong suat cua cac tim pin, Acquy va cac dau ra tai cling nhu dau ra hoa ludi cua cac bo bién doi
tai cc khu vyc. Phan mém cling tw dong tinh liy ké tham s6 cong suat phat theo ting ngay, ting
thang va timg nam cta cac dau ra bo bién doi (hinh 5, hinh 6 va hinh 7).

Ngoai ra tai giao dién nay ciing cung cip mot s6 niit diéu hudng gitip nguoi van hanh co thé
giam sat, tra ciru dir ligu va chuyén cac giao dién giam sat tai cac khu vuc khac nhau.

Bénh Viin Da Khoa Tih Lio Cat Trung Tém Ung Dung Tién Bd KH&CN

Lham $& B3 Hifn Khidn 56 1 -I e Tham $5 T4 Théu Khién 862
N S

Hinh 6. Giao di¢n gidm séat trung tdm cua Bénh Hinh 7. Giao di¢n giam sat trung tam cua Trung
vién da khoa tinh Lao Cai tam ung dung tien b KH&CN
3.2. Giao di¢n dé thj
Giao dién db thi gitip nguoi sir dung theo ddi dong dién va dién ap dau ra tai cac tram mot
cach truc quan theo thoi gian thuc va cé thé tra lai lich sir d6 thi tir nhirng thoi diém bat ky trong
qua kht (hinh 8 va hinh 9).
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N My Nude Coc San Nhi Miy Nisic Cée San
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Hinh 8. D¢ thj dong dién tgi tram Cac San Hinh 9. Pé thj dién &p tai tram Cac San

3.2. Giao di¢n tra ciru va xar ly diz ligu

Giao dién tra ctru va xu ly dix liéu (hinh 10) gitp nguoi van hanh tra ctru lity ké cong suat phat
cua cac dau ra bo chuyén doi theo ngay hoic thang. M&i tram khac nhau sé& c6 giao dién tra cau
riéng. Vi vay, dé vao giao dién tra ciru cua tram nao thi can phai vao giao dién giam sat trung tam
cua tram do6 trudc.

Dir Liéu Théng Nha Méy Nuge Cée San

Ny Bt i (1507 21| Ny K T 7323 70

Hinh 10. Chon tra cizu diz liéu theo thang tram Céc San -~ Hinh 11. Xuat diz liéu tram Cac San ra file excel

Sau khi tra ctu dit lidu, ngudi van hanh c6 thé tién hanh xuét ra file Excel dit liéu bang tra ciu
néu c6 nhu cau. File Excel dugc xuat s& duoc luu vao 6 dia may tinh (hinh 11).

Trong qua trinh str dung khi c6 nhu cau xéa cac dit lidu cii theo ngdy hodc thang, ngudi sir
dung c6 thé vao giao dién x6a dir liéu bang cach kich vao nat “Xé6a Dir Liéu” tai cc giao dién
tra ciru (hinh 12).

Quan Ly CSDL Nha May Nude Theo Ngay Lich Si Canh Bio ]
e e T B e | STl T Eatal
k of o
Xoa bo tat ca cac dir liéu trong khoang thoi gian - 2 - °
Tirngay (08/03/2021 - Dén ngay 08/03/2021 -
Dir lidu
cinh bio Di ligu lich
ONLINE st cinh bao
:’ T T T
User Name: No login user \{‘
Xoa Diang Nhap Péi Password Thoat
Hinh 12. Xéa di liéu tram Céc san Hinh 13. Giao dién cdnh béao

3.3. Giao di¢n canh bao

Trong qué trinh van hanh, néu c6 bt ky 15i nao phét sinh tai cac tram, nit “Canh Bao” & cac
giao dién gidm sat trung tm s& nhip nhay lién tuc dé bao hiéu. Dé truy cap t6i giao dién canh
bao, nguoi sir dung kich vao nat “Canh bao”. Trong giao dién canh b&o duoc chia lam 2 bang
dit lieu (hinh 13).

http://jst.tnu.edu.vn 245 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

TNU Journal of Science and Technology 226(07): 241 — 246

e Dir Iiéu~ canh bao online: Né[n éiphia bén trai giao dién, hién’thj cac trang thai 16i kém
thoi gian 16i tuc thoi. Nghia 1a neu 16i duoc gidi tru thi s& khong tiep tuc hién thi nixa.
o Dir ligu lich sir canh bdo: Nam & phia bén phai giao dién, hién thi lich sir cac trang théi
16i, ké cac khi 16i bi giai trir h¢ thong van sé€ luu lai trang thai va thoi diém phét sinh 16i.

4. Két luan

Bai bao trinh bay mot phan két qua nghién cau cua dé tai nghién ctu khoa hoc cap tinh, tir két
qua thuc nghiém cho thiy: Phan mém SCADA dugc xay dung bang ngdn ngir tiéng Viét, do d6
dé van hanh va thao tac, cho phép hién thi cac thdng s dong dién, dién ap, cong suit cua cac
tram, bao gom: Tam PIN, lué6i, tai va Acquy. Phan mém cling c6 chuc nang luu trir lich sur lam
viéc va cac canh béo theo thoi gian thuc, ¢6 thé xuit dix liéu ra file excel, dong thoi vé do thi dac
tinh dong dién, dién &p, cong suat cua ting tram.

Dic biét phan mém SCADA nay c6 kha niang két ndi véi hau hét cac bo nghich luu hoa ludi
cia cac hang dang dugc phan phéi trén thi truong va ¢ thé ma rong 1én téi 32 tram ciing ldc.
Viéc truyén théng duoc thuc hién thong qua mang vién théng 4G, nén cho phép truyén véi
khoang cach khdng gidi han, tc do truyén 1én dén 8 Mbs.

Loi cam on

Nghién ctru nay duoc tai tro bai Uy ban nhan dan tinh Lao Cai, thong qua dé tai nghién ctu
khoa hoc cip tinh, tén dé tai: “Nghién cau thiét ké ché tao hé thong dién ning lwong mit troi hoa
luGi tng dung phl hop cho co quan cong sd, truong hoc, doanh nghiép tai thanh phd Lao Cai”,
cling véi su tai tro vé nhan lyc va thiét bi may maéc cua Cong ty C6 phan co dién tir ASO.
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