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Tom tat:

Cdc hé thong dién tdi tao dang ngay cang thé hlen 70 vai tro quan trong trong viéc dam bao an ninh
nang long trén todn thé gidi. Mot s6 quoc gia phdt trién nhw Pire, Ha Lan, My, .. .da phat trién cdc hé
thong dién tdi tao tir khd sém va dat ty trong ngdy cang cao. Gan day, phdt trién cdc hé thong dién tdi tao
tré thanh xu hwéng tat yéu ciia cd thé gidi, trong dé cé Viét Nam. Céc cong ty cong nghé ciing di cung cap
cac hé théng dién tdi tao thwong mai rat da dang vé chung loai va khdc nhau vé gid ca. Co sy khdc biét nay
chii yéu la do vin dé cong nghé con qud trinh bién déi nang lwong tdi tao ra dién thi co ban giong nhau.
Trong d6, hiéu sudt bién doi nang lwong la mot thong sé rdt quan trong va quyét dinh dén chat lwong cia
hé thong. Viéc thiét ké cdc bé truyén thong nham diéu khién, gidm sdt qud trinh bién doi sé gép phan ndng

cao hiéu sudt va on dinh hoat dong cua hé th(fng dién tai tao.
Tir khoa: DC-DC, DC-AC, HDVC, PLC, MPPT, h¢é thong dién tdi tao, dién mat troi.

1. D3t van dé

Nang luong tai tao dang “bung nd” nhanh
chong trén toan cau. Co6 khoang 500 ngan tam pin
mat troi duoc lap dat trén toan thé gidi mdi ngay.
Nhimng sb liéu thong ké trén duoc dua ra trong
mot bao cdo cua Co quan Nang luong quoc té
(IEA) vé tinh tinh phat trién ciia ning luong tai tao
(renewable energy). Bén canh do, co quan nay cling
du bao rang, 28% lugng dién ning cua thé gidi s&
la nang lugng tai tao trudc nam 2021, tang tr muc
23% hoi nam 2016 [1].

DPé phuc vu cho sy phat trién cac ngudn
nang lugng tai tao, cac hé thong quan 1y ning luong
(EMS Energy Management System) trén cac h¢
thong dién tai tao gdbm cac nhom cong suat tir 1IkW
dén 5kW duogc nghién ctru va ing dung [2] [11] [16]
cac bo truyén thong nham nang cao hiéu sut, giam
sat va diéu khién cho hé théng. Bén canh do, cac
b truyén thong, giam sat va diéu khién cho cac bd
bién d6i nang lwong dién mat troi, ning luong gio
dung trén cac nong trai, cac tai dién xa ludi dién
quoc gia cling dugc thiét ké va tmg dung [3] [10].
Hay bo truyén thong tich hop cho cac b nap ning
luong cho thiét bi tich trit, hoa cong sudt vao ludi
dién phan phdi ciing da dugc nghién ctru va phat
trién [4] [5] [15]. Cac bo truyén thong tich hop
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trong cac bo bién d6i dién cho ho gia dinh c6 chuc
ning giam sat, nang cao hiéu suit cac thiét bi, on
dinh ngo ra ctia cac thiét bi bién dbi dién vai chuén
220VAC, 50Hz [6] [7] [13]. Bén canh cac bd truyen
thong trén duong ddy truyén tai thi cac bo truyén
thong khong déy ciing kha phd bién [8] [9]. Cac nha
san xuét da cho ra doi cac IC, Board mach, iMars
WinExpert (Phan mém giam sat hé thong pin ning
lwong mit troi) chuyén dung trong linh vuc truyén
thong, giam sat va didu khién trong hé théng dién
[14]. Céc bo truyén thong s& phat huy hiéu qua dbi
voi cac ludi dién DC nho (dc microgrid) voi cac
ngudn phan tan [15] [17], cc bd truyén thong nay
giit vai trd can bang dong tai gitra cac nguon va duy
tri dién ap cho hé thong.

Bai bio s& trinh bay mot giai phap thiét ké bo
truyén thong dinh hudng tng dung trong hé thong
dién tai tao c6 mo hinh nhu Hinh 1 gdm cac modul:
thu thap dir lidu dién; xir Iy dit liéu va truyén thong
2 ché do: ché do truyén thong hiru tuyén sir dung
dudng truyén vat Iy 1a duong day DC va truyén
khong day str dung cong nghé Zigbee.
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Hinh 1. M6 hinh hé thong dién phan tan

2. Thiét ké cac modul chirc niing
2.1. Thiét ké modul thu thép di liéu dién (DAQ)

Modul thu thap dir li¢u dién c6 nhiém vu thu
thap cac dir liéu dién trén cac bo bién ddi DC-DC,
DC-AC ctia h¢ thong dé cung cép cho bo truyén
thong. So dd céu triic nhu Hinh 2.

Trong so do Hinh 2, bo do gdm céc cau do
dién ap, cac cam bién dong dé do dong dién, dién
ap tai cac déu vao/ ra cua cac bd bién ddi DC-DC,
DC-AC, bd don kénh (MUX) dé thuc hién ghép
kénh ludn phién theo thoi gian dua sang bo bién
d6i twong tu-s6 (ADC), bo xir 1y sb dir liéu lam
nhiém vu tinh toan cong suit va xudt dit liéu sang
b truyén thong dong thoi hién thi gia tri trén man
hinh tinh thé long (LCD).

Toi1 bo
truyén

g‘-’ || MUX || ADC || Dsp [thong
(0]

A4 v

— LCD
—

Ngudn

Hinh 2. Cau triic khéi modul thu thdp dit liéu dién

Hinh 3 dwa ra giai phap thiét ké thir nghiém
bd DAQ su dung céc linh kién thuong mai. Trong
d6, bo do sir dung cac cau phan ap dé do dién ap, st
dung c4c cam bién dong ACS712 va ACS758 dé do
dong dién. Cac khéi MUX, ADC, DSP st dung vi
diéu khién Arduino.
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Két qua thtr nghiém trén hé théng dién mat
troi tai khoa DPién-Dién tr, Pai hoc SPKT Hung
Yén da thu thap dugc dir liu dién nhu sau:

Tai cdc bé bién déi DC/DC cong suat thiét
ké 1kW:

+ Pién 4p dau vao bo DC/DC (0-40V);

+ Dong dién dau vao bdo DC/DC (0-40A);
+ Pién 4p dau ra bd DC/DC (0-340V);

+ Dong dién dau ra bd DC/DC (0-8A);

+ Cong suit ciia bo DC/DC (0-1kW);

Tai cic bg bién doi DC/DC céng sudt thiét
ké 3kW:

+ Dién ap ra cua b DC/AC (0-230V);
+ Dong dién ra cia by AC (0-15A);

+ Po cong suét cia by AC (0-3kW);

+ Do tan s6 caa bd AC (0.3-51Hz).

2.2. Thiét ké modul diéu khién va truyén théng
hiru tuyén (PLC)

Modul diéu khién va truyen thong htr tuyen
trén duong day HDVC c6 ciu trac khdi truyén va
nhén nhu Hinh 4. . Trong d6, phan tr chinh thuc hién
chirc ning xir 1y sb dit liéu st dung PIC 16F876A
la dong vi didu khién thuong mai rat sin trén thi
trrong. Céc vi didu khién tao ra cac goi dit liéu gdm
muoi bit dit lidu (giao thirc UART: bit bit dau, bay
bit dir liéu, bit chan 18, bit dung) tu cic tham $6
duoc giri di. Dit liéu nay sau d6 dugc cung cép cho
bd thu phat qua giao dién cua loai RS232-TX/RX.
Céc goi nay sau d6 dugc phu 1én trén dudng truc
bus HVDC tir 0 Hz str dung ASK bi bo diéu khién
(bo phat) tai tin sb song mang dugc l4p trinh bang
50 kHz.

Tai dau ra ciia bo slave, bo thu phat PLC
phat hién lai song mang va tach cac goi di liu.
Nhimng dir liéu nay sau d6 duoc truyén dén vi diéu
khién ciia bd master va cac xur ly can thiét duogc thuc
hién trén vi didu khién. Qua trinh xay ra tuong tu
khi m¢t b slave dap ung voi bd master. Tét ca cac
g0i dwoc truyén di déu theo giao thirc Modbus.

Viéc thuc thi slave va bo master cho théy cac
gié tri thuc té cho cac thanh phan. Nhiing gia tri nay
da duogc lua chon theo cac thong s6 ¢b dinh ban du
cho ung dung dua ra lam vi du 1a hé théng dién mat
troi cong sudt 3 KW (VDC = 300V, I = 10A). Hinh
5 dwa ra so d6 nguyén 1y modul truyén thong thiét
ké dua trén vi diéu khién PIC 16F876A.

Céc két qua mo phong thu duge biang cach
su dung Pspice dua ra trén Hinh 6, trong dé trinh
bay cdc md hinh chinh x4c cua hai thanh phan thu
dong va hoat dong nhu Diode va MOSFET. M6
ph(')ng md ta cach mot ludng tin hiéu s6 dwoc diéu
ché bién do va truyén trén duong day DC bang cach
sir dung bo phat va bo thu & trang th 4i 6n dinh.
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Hinh 3. Thiét ké nguyén Iy modul DAQ
LCD PLC Master Cac cim bién PLC Slave
TX —> .. .z > Mach 5 Bus TX— oz .z > Mach |—s  Bus
Digu ché giao dién HVDC Dituché giao dién HVDC
PIC 16F876A i PIC 16F876A i
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Micro- Micro-controllef
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o owi oz S TR
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Thu Thu
Hinh 4. Cdu triic khéi modul diéu khién va truyén théng PLC
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Hinh 5. So d6 nguyén Iy modul diéu khién va truyén théng PLC

_Hinh 6.2 minh hoa dang song cua ludng du
liéu gbc va dang song twong tng cua tin hiéu didu
ché bién do trén bus HVDC. Trong mo phong, ludng
dir lidu ban dau dwoc thyc hién bang cach st dung
tin hi¢u logic c6 thé 1ap trinh ‘0’ va ‘1’ dugc biéu thi
bang OV va 5V tuong tmg. Vi mach phat chi hoat
dong khi truyén dir liéu dugce yéu cau con trong mo
phong, bo phat bi tit khi tin hiéu dau vao 1a OV.

Hinh 6.b cho thay dién ap gon song HVDC
trong qua trinh chuyen d6i dé thay d6i diéu ché bién
d6. Thoi gian chuyén tiép tir muc logic *1° sang mtrc
logic ‘0’ 1a 10s.

Hinh 6.c, d thé hién cho dang song dién ap
cua cudn cam L2 va cong ciia MOSFET duoc so
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sanh vé&i didu ché tin hiéu sb ban dau. ,

bién ap duogc tai tao bdi mach cam bien hién
tai nhu mdt ham cua dong dién cta tu loc dugc
thé hién trong Hinh 6.e. Tin hiéu vao ra cta khau
khuéch dai nhu Hinh 6.1, g.

Pau ra ciia mach nhan 1a mot loat cac xung
hinh chir nhét, trong d6 khoang thoi gian bang voi
bién d6 diéu ché cua tin hidu song mang; no chua
duogc giai didu ché ké tir khi bo giai diéu ché va
gidi ma tin hi¢u duoc thuc hién boi vi didu khién.
Tin hi¢u duge quan sat cho thdy rang dong dix ligu
ban dau duoc didu ché thanh cong, dugc truyén qua
duong day 400VDC bang cach sir dung bo truyén
va truy xuét bang bo thu.
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- Khoi tao vao ra

- Khéi tao tan sb

- Khoi tao RF

- Bat ngét toan cuc

v

Khi ¢6 su kién truyén dén, co nge“it RF duoc bat
Ién va thyc hién qua trinh ngat nhén.

- Dt liéu nhan dugc luu trong thanh ghi SFD
[1].

- Cac bit dit liéu c6 thé su dung cho viéc dicu
khién cac thiét bi, xur 1i gidm sat cac cam bieén

tur xa...

b. Thudt toan nhan dir liéu
Hinh 7. Thudt todn xit 1y dit liéu cho modul truyén
thong Zigbee

Két qua khao sat thuc nghiém trén hé thong
dién mat troi tai khoa Dién-Dién tir, Pai hoc SPKT
Hung Yén cho két qua nhu sau:

- Trong méi truong khong vat can (Hinh 8a):
Trong méi truong khong vat can: Kha nang ZIGBEE
truyén tdt tin hiéu test, do tré thép, chinh xac.

- Trong moi truong cod vat can (Hinh 8b):
Khoang cach truyén tin hiéu giam nhung van dap
tmg duoc do tré tin hi¢u va do chinh xéc.

a. Moi truong khong co vat can

Tai liéu tham khao

b. Moi truong co vdt can
Hinh 8. Thir nghiém bg truyén théng khong day
Zigbee

3. Két qua va thio luin

Bai bao di trinh bay mot s giai phap ché tao
thir nghiém bo truyén thong dinh huéng tng dung
cho céac hé théng dién tai tao st dung cac linh kién
thuong mai c6 trén thi truong. Cac két qua khao
sat thuc nghiém tai hé théng dién mat troi tai khoa
bién-Dién tu truong Pai hoc Su pham ky thuat
Hung Yén cho théy: Thiét bi hoat dong kha tot va
6n dinh. Tuy nhién, day méi chi 1a thir nghiém budc
dau do bo truyén thong thiét ké ¢ trén dang 1a cac
modul roi rac. Pay ciing 14 co s¢ dé trong thoi gian
t61, nhom nghién ciru sé tiép tuc thiét ké thir nghiém
b6 truyén thong c6 cac modul Slave tich hgp trong
cc b bién doi DC/DC va DC/AC nhim dat duge
chat lugng tét hon.

Loi ¢dm on

Nhom tac gia xin trdn trong cam on dé tai
cép Bo Gido duc va Pao tao mi s6 B2018-SKH-06
da giup nhom hoan thanh nghién ctru nay.
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RESEARCH AND DESIGN THE COMMUNICATIONS
FOR THE RENEWABLE ELECTRIC POWER SYSTEM

Abstract:

Renewable electricity power systems (REPs) are increasingly playing an important role in securing
energy security around the world. Some developed countries, such as Germany, Netherlands, United States,
... have developed REPs quite early and are increasing in proportion. Recently, the development of REPs
has become the inevitable trend of the whole world, including Vietnam. Technology companies have also
provided commercial REPs of varying types and prices. This difference is mainly due to technological
problems, while the process of converting renewable energy is essentially the same. In particular, energy
conversion efficiency is a very important parameter and determines the quality of the system. The design
of communication units to control and monitor the transformation process will contribute to improving the
efficiency and stability of the operation of renewable electricity systems.

Keywords: DC-DC, DC-AC, HDVC, PLC, Renewable Electricity Power System, Solar Power.
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