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NG DUNG HE THONG DPIEN MAT TROI CUNG CAP
NANG LUONG CHO CAC TRAM BTS O VIET NAM

APPLYING ROOFTOP SOLAR SYSTEM TO SUPPLY POWER FOR BTS STATIONS
IN VIETNAM

Trwong Nam Hung
Truong Pai hoc Dién luc

TOM TAT

Quy hoach dién 8 dat muc tiéu phat trién cdc nguon nang lwong tdi tao, trong do, nguon
dién mat troi dap ieng nhu cau nang lwong cia dat mede. Cy thé, dat muc tiéu it nhat 50% mdi nha
duoc trang bi cac h¢ thong dién mat troi. Trong khi do, cac tram vzen thong BTS tral réng khdp ca
mmc v6i s6 lwong lén dén hang chuc nghin tram, tiéu ton mét nguon ning lmmg rdt IO’n Dac biét,
rat nhiéu tram BTS dat trén nili cao, vung xa, hai dao thi viéc dam bao cung cap dién rat khé khan,
nhiéu trwong hop la cdp dién bang mdy phat diesel. Diéu nay, dan t6i khé khén cung cap dién trong
cdc truong hop suw ¢d, ciing nhw chi phi dién la rat I6n. Do vy, viéc nghién ciru trng dung hé thong
dién mdt troi cung cdp dién cho cdac tram BTS, ddc biét ving sdu, hdi ddo la gidi phap hitu ich va
phit hop. Cdc hé thong dién mdt troi mdi nha gitip gidm sw phu thudc vao cdc mdy phdt dién chay
bang diesel, qua dé, giip cdi thién dé tin cdy hoat déng ciia tram BTS va dong thoi ndng cao hiéu
quda kinh té (giam viéc chay bang cdc mdy phdt diesel). Gidi phdp nay ciing dam bdo theo chién liroc
phat trién xanh, bén vieng ciia chinh phii theo cam két COP26.

T khoa: Pién mdt troi dp mdi; BTS; Ning lwong bén viing.
ABSTRACT

Power Master Plan 8 aims to develop renewable energy sources, in which solar power
meets the country's energy needs. Specifically, aim for at least 50% of the roofs to be equipped with
solar power systems. Meanwhile, BTS telecommunications stations spread across the country with
tens of thousands of stations consume a huge amount of energy. In particular, many BTS stations
located on high mountains, remote areas and islands, it is very difficult to ensure electricity supply,
in many cases it is powered by diesel generators. This leads to difficult power supply in the event of
a failure, as well as huge electricity costs. Therefore, the research and application of solar power
systems to supply electricity to BTS stations, especially in remote areas and islands, is a useful and
appropriate solution. Rooftop solar power systems help to reduce reliance on diesel generators,
thereby improving the operational reliability of the BTS and at the same time improving economic
efficiency (reducing the use of electricity by diesel generator). This solution also ensures the green
and sustainable development strategy of the government according to COP26 commitments.

Keywords: Rooftop solar, BTS; Sustainable energy.
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1. GIOI THIEU

Nhin lai sy phat trién cta khoa hoc
cong ngh¢ va ky thuat nang luong & nhiing
cuong qudc trén thé gidi, ho phat trién trong
linh vuc Dién - Dién tir; Nang lugng mai va
tai tao, nhu: O Anh, linh vuc Dién - Dién tir
va ning lugng méi bat dau phat trién tir nhimng
nam thap nién 40 cho dén nay, con & My phat
trién manh vao nhirg ndm 1956 va nhitng nim
tiép theo, nhitng nam 1960 trd lai day thi mot s6
nudc nhu: Puc, Phap, Nga, Trung Quéc, Han
Quéc,. .. cling da phat trién vuot bac véi nhiéu
k¥ thuat cong nghé mai va nang lugng maoi da
duoc Gmg dung truc tiép vao san xuat, tiéu ding
va cd trong cong nghi¢p, quan sy dang duoc
quan tim nhiéu; nang luong tai tao; ning luong
hat nhan, di¢n gid, nang mat troi, thuy dién...

Linh vyc nang luong mat troi cd anh
sang 1a vo tan dang duoc phat trién nhu: Pin
nang lugng mat troi voi nhiéu dang 16n nho
khac nhau,.v.v... Hién nay, hé thong pin ning
luong mat tro1 cho cac tram thu phat song di
dong - BTS (Base Transceiver Station) ding dé
truyén nhan thong tin gitra cac thiét bi di dong
trong cic mang vién thong. Hé thong BTS duoc
dit tai vi tri nhat dinh theo quy hoach cua cac
nha cung cép dich vu (ISP), nham tao ra hiéu
qué thu phat song cao nhét v6i ving phil song
rong. Dé dam bao thong tin duoc truyén lién
tuc, BTS ludn co ngué)n dién du phong dugc
cung cap boi cac dc quy, phuc vu cho truong
hop xay ra sy ¢ mat ludi. Thong thudng, cic
BTS duoc xay lp trong khu vuc dan cu, luéi
dién duoc 13y truc tiép tir dudong cap ha thé dé
cung cap cho thiét bi BTS va nap cho céc dc quy
dé trir dién du phong. Tuy nhién, cac BTS & cac
vung héo lanh, xa khu dan cu, thuong phai lap
riéng may bién ap dé sir dung ludi trung thé.

Véi xu hudng tiet kiém di¢n va bao vé

moi truong nhu hién nay, viéc ung dung cac
ngudn niang luong xanh cho cac tram BTS la
vO cung can thiét. Vi vay, hién nay, van dé dang
cap thiét 1a viéc can kiét nhién liéu héa thach
thién nhién; dau mo, ciing véi anh hudng cia
hiéu ung nha kinh dan dén mot nhu cau birc
thiét vé xdy dung va st dung ning luong tai
tao. Trong sb cac ngudn nang luong tai tao moi,
nho ¢6 sy phat trién nhanh chong cua ki thuat
dién tir cong suat; thi nang luong mat troi, ning
luong gio, thuy dién,... dang ngay cang trd nén
pho6 bién hon hét, cac ngudn ning luong nay
da dugc thay thé ngudn ning luong hoa thach
truyén thong; can dap tmg dugc van dé diéu
khién hé thong, nham dap tng duogc céc tiéu
chuan khat khe vé chét luong dién nang nhu
IEEES19, [2-5]. Pay la mdt giai phap lua chon
pht hop ¢ nhiéu nudc trén thé gidi va & Viét Nam.

Tiép theo, dé thdy duogc tiém ning va
trién vong phat trién cac ngudn niang luong mat
troi tai Viét Nam dé tmg dung cho cac tram
BTS, ta cAn phan tich dénh gia vin dé & cac noi
dung tiép theo.

2. THUC TRANG SU DUNG VA KHAI
THAC NGUON PIEN MAT TROI TAI
VIET NAM

Nhing nam gan day, sy phat trién cia
nguén nang lugng maoi va tai tao dang duoc
quan tim va phat trién cho ludi dién qudc gia.
Viét Nam dugc danh gia 1a quoc gia c6 nhiéu
tiém ning dé phat trién ning luong tai tao. Viéc
khai thac cac ngudn niang luong tai tao c6 y
nghia hét strc quan trong ca vé kinh té, xa hoi,
an ninh nang luong va phat trién bén ving.

Quy hoach dién 8 dat ra muc ti€u va
dinh hudéng phat trién dién mat troi mai nha:
50% mai nha dan va cong so dugc lap dit hé
théng dién mit troi; vu tién phat trién ngudn

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 304, thang 6 nim 2023  BEEV
cokhivietnam.vn / tapchicokhi.com.vn



NGHIEN CUU - TRAO DOI

dién st dung nang lugng tai tao, tao dot pha
trong viéc bao dam an ninh ning luong qudc
gia, gop phan bao ton tai nguyén ning luong,
giam thiéu tac dong tiéu cyc t6i moi trudng
trong san xuét dién; Muc tiéu cu thé 13 uu tién
phat trién ngudn nang luong tai tao cho san
xuat dién; tang ty 1¢ dién nang san Xuét tir cac
ngudn ning luong téi tao.

Bang 1. Biéu do huy dong nguon ndng lwong dién
dén nam 2021:

Vi Vay, trong thoi glan to1 s€ tap trung
vao phat trién tiém nang 1én vé céac nguon nang
lugng mdi va tai tao, nhu: Thuy dién, ning
lugng gid, ndng luong mat troi, nang lugng
sinh khi, nang luong dia nhiét. ..

Thong ké cong sudt dat nguon dién dén nam 2020:
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Hinh 2. Sy phat trién ciia nguén dién Viet Nam
dwoc danh gia la co tiém nang lon phat trién nang
lwong tai tao twr gio va mat troi day la yéu to chinh

L |
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tao ra sy thay doi.

Viét Nam cing ducc xem 1a mot qubc
gia co tiém nang rat 16n vé ning luong mat troi,
dac biét ¢ cac Vung mlen trung va mién nam cua
dat nude véi tong sd gid nang trong nam dao
dong trong khoang 1.400 - 3.000 gio, cuong do
blrc xa mdt troi trung binh khoang 4-5 kWh/
m?/ngay. Nang luong mat troi ¢ Viét Nam co
san quanh nam, kha 6n dinh va phan b rong
rai trén cac meg mién khac nhau ciia dat nude.
bac blet s6 ngay ning trung binh trén cac tinh
ctia mién Trung va mién Nam la khoang 300
ngay/nam.

* Sy phat trién ciia ngudn ning lwong mit
troi - Pin mat troi

ba tir lau, nang lvong mat tro1 da duogc
nghién ctru va st dung dé tao ra cac ning luong
khac. Nang lugng do mat troi blirc xa ra vii try
13 mot luong khong 16. Mdi gidy n6 phat ra
3,865.1026 J, tuong duong véi nang luong dét
chay hét 1,32.1016 tan than d4 tiéu chuan. Nhung
bé mat qua d4t chi nhan duoc mot nang luong rat
nho va bang 17,57.1016J, hay tuong duong ning
lugng d6t chay cta 6.106 tan than da.

Hinh 3. Su chuyén dong ciia Qua dat xung quanh
mat troi

Tam pin mit troi (PV- Photovoltaic), 1a
phan tir ban dan quang c6 chira trén bé mat mot
sO lugng 16n céc linh kién cam bién anh sang la
cac dang diode p-n, dung bién ddi ning luong
anh sang thanh nang luong dién. Su chuyén doi
nay goi la hiéu ing quang dién. Viéc mo ta mot
s6 loai ngudn PV hién nay:
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a) Dang tinh thé b) Dang nhay mau ¢) Dang keo niée
Hinh 4. Cdc loai nguon PV

Céac loai té bao quang dién: Trén thi
truong hién nay, tim pin ning luong gdm 2
loai phé bién, st dung 2 loai té bao quang dién
Mono va Poly.

Loai Mono: Cac té bao quang dién cia
tAm pin Mono dugc lam bang silicon don tinh
thé, c6 do6 tinh khiét cao, thuong c6 gia trj dit
hon so véi cac té bao khac. Cac goc clia cac té
bao nhin glong nhu bi cit bét, tao thanh hinh
bat gidc. Uu diém cua loai té bao quang dién
nay khi tao thanh tim pin 1a c6 hiéu suit st
dung cao, thoi gian sir dung dai. Péc biét, hoat
dong tot ngay c trong diéu kién anh sang yéu.

Loai Poly: Té bao quang dién cta tam
pin Poly dugc lam bang cac té bao silicon da
tinh thé, dugc ché tao tir khdi silicon vuong duc
néng chay, dugc lam mat va lam cting lai mot
cach cén than. bay la loai té bao duoc st dung
phd bién, n6 c6 mirc do gidn nd va chiu dugc
nhiét do cao ciing qua trinh san xuat don gian,
it ton kém, vi thé nén gia thanh ciing thdp hon
so vo1 dong pin Mono.

Bl

Hinh 5. Cau triic té bao quang dién Mono va Poly

Hinh 6. Nguyén tic hoat déng co ban ciia pin
mat troi

Hinh 7. So' do khéi va cdu tao dién nang hrong mdt
troi cho hé thong nha xwong va nha may
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a) So do hé théng dién mdt troi cong suat nho néi ludi
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c) So do hé thong dién

b) So do hé thong dién
mat troi két noi voi thiet mat trm két hop may phat
bi dién dién noi ludi két néi véi

thiét bi dién ¢é diéu hoa,
tu lanh

Hinh 8. So do hé thong dién mat troi két két noi
voi thiét bi dién
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Hé théng trén s€ hoat dong nhu sau:
PAu tién, 4nh néng dem theo tia burc xa dién tir
clia mit trdi, chiéu vao tim pin ning lugng mat
troi (hay té bao quang dién PV), tai ddy s& dién
ra hiéu tng quang dién, chuyén hoa cai ning
thanh dong dién, tir phia sau tim PIN nay I ta
da c6 dong dién mot chidu. Nhin chung ning
lugng mat troi cling dang dugc Ung dung tai
Viét Nam, hang nam da tao ra dugc di¢n nang
su dung va mot phﬁn duoc hoa vao luodi dién
qudc gia.

3.GIAI PHAP UNG DUNG NGUON NANG
LUQNG MAT TROI (PIN MAT TROI)
CHO CAC TRAM BTS O VIET NAM

Trong bdi canh hién nay, vi¢c bién dbi
khi hdu da tr¢ thanh mdt trong nhiing thach
thirc 16n nhét trong thé ky 21 (Nam 2021; Nam
2022). Cac tac dong nghiém trong cua bién do6i
khi hau van c6 thé tranh duoc néu nhiing nd
luc duoc thuc hién dé bién doi hé thong ning
luong hién tai. Ngudn ning luong tai tao giir
tiém nang chinh dé thay thé lwong khi nha kinh
tir ché tao dua trén nhién liéu hoa thach va do
d6 giam thiéu bién d6i khi hau.

Trong nhiing nim gan day, co so ha
tang cho mang vién thong tai Viét Nam dang ¢
nhitng budc phat trién vuot bac. Trong do, cac
tram phat song BTS dong vai trd quan trong
trong h¢ thong vién thong, phuc vu thong tin
lién lac. Tuy nhién, tai cac khu vyc vung nui,
hai dao thi viéc cdp ngudn cho cic hé théng
BTS nay gip nhiéu kho khan, tré ngai. Dé khic
phuc van dé nay, viéc nghién ctru tmg dung hé
thdng cip ngudn bang pin ning luong mit troi
cho cac tram BTS tai cac khu vuc trén dia ban
cac tinh thanh & Viét Nam s& 1a giai phap tot
cho co so ha tang vién thong tai Viét Nam trong
tuong lai.
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Hinh 9. He théng dién nang mqt troi cho nha tragm
BTS tai Viet Nam

Muc tiéu hé théng:

Giam tai cho toan hé thong dién, giam
chi phi str dung dién cho nha tram BTS.

Giam thiéu vi¢c st dung nang lugng
hoa thach, gidm 6 nhiém moi truong.

Giam hép thu nhiét tir birc xa mat troi
truc tiép lén mai cua nha tram, tang cuong hiéu
qua lam viéc va kéo dai tudi tho cho thiét bi lam
mat nha tram.

Pam bdo an ninh nang lugng cho nha
tram, duy tri ngudn dién dy phong ¢ mirc cao
nhat va gitp ting thoi gian str dung, ting tudi
tho cho céc binh ic quy cua nha tram. Tu do,
gitip han ché phat thai chat doc hai tir lugng ac
quy bi héng.

Nguyén ly hoat djng:

Trwong hop 1: C6 nguéon AC tir lwdi cdp cho
nha tram

* Vao ban ngay, luc bic xa mat troi co
cuong do thich hop, tim pin quang dién s& hap
thu va chuyén hoa ning luong buc xa thanh
dién nang ¢ dang dong dién mot chiéu, cung
cAp nang lugng cho bd chuyén d6i dién “Solar
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Grid Tie” dé tir 46 chuyén ddi thanh dong dién
xoay chiéu.

* Khi cuong d§ cua birc xa mat troi
gidam (tro1 may, lac binh minh hodc hoang
hén), tim pin quang dién khong cung cip du
100% nang luong dién, thi bd chuyén ddi dién
“Solar Grid Tie” van khai thac triét dé phan
nang lugng dugc san sinh tir tAm pin quan dién
va day hét vao duong nguon AC cho thiét bi
nha tram. Phan cong suét thiéu hut con lai sé
tu dong duogc chia s¢ voi ludi dién cép vao nha
tram.

* Vao ban dém hoac nhitng ngay mua
bao, cuong do cua birc xa mat tro1 khong cod
hoic khong dang ké dé tAm pin quang dién
chuyén hoa thanh di¢n nang, thi luoi di¢n s€
chiu trach nhiém cung cép dién nang truc tiép
cho toan b thiét bi trong nha tram BTS.

Trwong hop 2: Mit nguon AC tiv ludi cap cho
nha tram.

« Khi mat ludi, vi Iy do an toan, bd
“Solar Grid Tie” cling ngung hoat dong va
khong cip dién AC cho nha tram. Luc nay cac
thiét bi nha tram duoc cung cip ning luong
dién tir cac binh c quy da duoc sac san boi
nang lugng mat troi va ludi dién trude do.

« Bén canh do, tin hi¢u mét ludi AC s&
duoc mot mach diéu khién st dung dé kich hoat
b6 ngudn DC cong nghé MPPT. Thong thuong,
céc binh ic quy s& chiu trich nhiém cung cip
100% nang luong cho cac thiét bi BTS vao
nhiing thoi diém ma tdm pin quang dién khong
san sinh dién nang (ban dém), thi vao ban ngay
cac tAm pin quang dién s& cung cp nang luong
va thong qua bd nguén MPPT cung cip dién
dé chia sé cong suat cho cac binh dc quy; tir
do, giup thoi gian cp ngudn dy phong ting 1én

dang ké, dong thoi ting tudi tho cho hé thdng
binh dc quy nh¢ gidm cuong d¢ dong dién xa
cua chung.

Nhu vay, khi trién khai mo hinh tng
dung “Pién nang lugng mat tro1 cho nha tram
BTS” ¢ trén, nha dau tu sé dat dugc cac muc
ticu:

« Giam tai cho toan h¢ thong dién: Nho
dién ning dugc st dung chi yéu tir hé thong
pin quang dién. Qua d6, gop phan giam thiéu
viéc s dung nang lugng hoa thach, gidm o6
nhiém moi trudng.

* Giam chi phi st dung dién: Vi dién
mat troi 1a hoan toan mién phi.

e Giam hép thu nhiét tr birc xa mat
troi tryc tiép 1én méi cua nha tram: Nho 16p
cach nhiét cling 1a 14 chin bt xa 14 cac tam
pin quang dién duoc lap trén mai, qua dé, ting
cuong hiéu qua 1am viéc va kéo dai tudi tho cho
thiét bi lam mat nha tram.

* Pam bdo an ninh nang lugng cho nha
tram, duy tri nguon dién du phong ¢ mirc cao
nhat: Nho hé thong phdi hop bd ngudn DC
cong nghé MPPT giup kéo dai thoi gian cung
cAp dién t6i da trong trudng hop su ¢ mat ludi.

« Tang tudi tho cho cac binh dc quy cua
nha tram: Nho gidm cuong d§ dong dién xa cua
chung, tir d6, giup han ché phat thai chat doc
hai tir luong dc quy hong.

Vao ban ngdy, tdm pin mait troi s& hip
thu birc xa mat troi tao ra dién nang thong qua
hé théng solar charger s& tao ra dién ap chuan
dé nudi thiét bi trong nha tram dong thoi tich
trit vao dc quy. Vao ban dém, ning lugng duoc

tich trit trong dc quy s& dugc sir dung dé nudi &
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thiét bi trong nha tram vao nhiing ngay khong
c¢6 nang, hay nhitng thang mua dong thi s& co
bd sung may phat cong suat nho tu dong dong
ngudn khi dc quy chua du dién luu trir cho phép
vao ban dém; khi do, s€ duoc su dung dé cung
cdp nang luong cho hé théng thong qua hé
thong rectifier.

4. KET LUAN

Bai bdo gidi thi€u cac giai phap ung
dung hé théng dién mat troi cho cac tram BTS
& Viét Nam. Mot s6 cong ty truyén thong nhur
Vinaphone; Mobile phone; Vietel,...v6i1 sb
lugng 16n cac tram BTS phu song ca nudc nén
can nhic xem xét tng dung giai phap hé thong
dién mat troi dé cung cip ngudn ning luong
cho BTS ma khong can ding dén dién ludi.

Chi phi vé dién cho cac tram BTS trong
mot ngay rat tn kém, chua tinh tht thoat duong
day, hiéu suét thiét bi, gia dién ngdy mot ting vi
ngudn nguyén liéu dé san xuat dién cang khan
hiém. Céc nha cung cip dich vu vién théng tim
giai phap tiét kiém dién va nguon ning luong
thay thé nao dé giam cac chi phi dau tu vé dién?
Do d6, giai phap hién nay duogc dé ra 1a st dung
ngudn ning luong dién sach va vo tan tir viéc
ding hé théng pin ning lugng mit trdi cho cac
tram BTS dang dugc quan tdm Gng dung. <
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