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Tém tit: Ngay nay, dién ning dugc san xuét tir ning
lwong mat troi théng qua cac tim Pin mat troi
(Photovoltaics -PVs) di tré thanh ngudn dién dong vai tro
thiét yéu. Chinh vi nhing lgi ich kinh t&, méi truong ma
ngudn ning lwong ndy mang lai nén hién nay cac hé thong
PVs dugc xay dung rat nhiéu, véi qui mo tir nho dén 16n.
Viéc tinh toan va mo phdéng, danh gia hi¢u qua hoat dong
ma cac PVs mang lai trude khi bat dau trién khai du an
nham dam bao tinh dang dén cho viéc dau tu du an. Hién
¢6 rat nhiéu phan mém da duoc phét trién nham hd tro
ngudi dung trong viée thiét ké, ude tinh cong suat lap dat,
phan b6 dan Pin, Inverters, phan tich, danh gi4 tinh kha thi
dy 4n dién mat troi. Trong nghién ciru ndy, phan mém
Archelios dugc str dung dé thiét k&, mo phong va phan tich
du an cho mot hé théng dién mat troi c6 cong suét 12,15
kWp dugc thiét ké dé van hanh song song véi luéi dién dé
cép dién cho phu tai, h¢ théng duoc lép dat tai khu vyc Ha
Noi.

Tir khod: Nang luong dién mat troi, Phin mém
Archelios, Pin mait troi.

. MO'PAU

Nang luong tai tao, dac biét 1a ndng luwgng mat troi
dang dugc xem la giai phap, xu huéng va dong vai tro bac
nhat cta nganh ning luong trén thé gigi. Khi ngudn nhién
liéu hoa thach nhu than da, dau mo ngay cang can kiét, gy
6 nhiém moi truong nghiém trong, budc cac qudc gia trén
thé gioi phai ddy manh chuyen dich co céu nganh ning
luong theo hudng sach, bén vimg [1,2]. Bién mat troi cua
Viét Nam kha doi dao véi ngudn birc xa mat troi Khoang
2056 kW/m?nim va kéo dai tir cac tinh mién Trung dén
khu vyc DPong bang song Ctru Long; tai mién Béc luong
biic xa mit troi trung binh hang nim thap hon nhung ciing
du @é mang lai hiu qué 16n cho cac nha déu tu [3,4]. Tinh
dén ngay 31/12/2023 cac téng Cong ty va cac Cong ty
bién lyc dang thyc hién hop ddng mua ban dién mat troi
v6i cac tb chirc, ca nhan tai 103.509 h¢ thong dién mit troi
16n va nho, véi téng cong sudt 1ip dit khoang 9.595.853
kWp, duoc lép dat theo co ché khuyén khich phat trién céac
du 4n dién mit troi tai Viét Nam (theo Quyét dinh sb
11/2017/QD-TTg va Quyét dinh s6 13/2020-QD-TTg cua
Thu tuéng Chinh phi).
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Co s dit lidu trén cho thdy tiém nang va toc do phat
trién rat nhanh cua dién mat troi tai Viét Nam trong mot
thoi gian ngan. Puong nhién, viéc ing dung cac phan mém
vao thiét ké, md phong nham muc dich danh gia hiéu qua
hé théng dién mat trdi nham khai thac t6i wu dién ning phat
ra 14 rat can thiét. Hién nay co rat nhiéu tmg dung duoc sir
dung phd bién nhu Homer, PVSyst, PVSol, Solar Pro [5-
8], ... Nghién ctru nay sir dung phan mém Archelios dé tinh
toan thiét ké, mo phong nham phan tich va phan tich danh
gia cho hé thong dién mat trdi voi cong suat 12,15 kWp; hé
thong du kién s& dwoc 1ap dat 4p mai tai Co so 1, Truong
Pai hoc Dién lyc, dia chi 235-Hoang Qudc Viét, Bic Tur
Liém, Ha Noi.

Il.CO SO LY THUYET

A. Phan mém Archelios

Archelios 1a phan mém cua Hang Trace software - tru
sO tai Phap; ddy 1a mot phan mém chuyén nghiép dé thiét
ké, tinh toan, t6i wu va md phong hoat dong cua du an dién
mat troi true tiép trén trinh duyét internet ma khong can
cai dat trén may tinh; didu nay mang lai mot sb tién nghi
nhit dinh giup nguoi ding dé dang thiét ké va quan 1y du
an tai bat ky vi tri nao c6 két ndi internet thay vi phai c¢6
cac may tinh duogc cai dat sin phin mém. Thém nita, v&i
Archelios, ngudi ding c¢6 thé thiét ké cac dy 4n nhanh
chéng va dé dang nho tinh nang nhap dir liéu nhanh, cac
cong cu thiét ké 3D ty dong, c6 dit liéu khi twong chinh
xac, thu vién Pin mat troi da dang.... Tir d6 co thé quan ly
muc tiéu thu, tinh toan hiéu suit, so sanh cac du 4n, giap
ngudi dung tiét kiém thoi gian va c6 thé tu van cac du an
chinh xdc hon. Khi sir dung phién ban thuong mai mdi
nhit, Archelios cho phép nguoi dung sur dung hau hét cac
chirc nang can thlet dé phan tich mot du an dién mat troi,
trong d6 c6 mot sb chirc ning co ban sau:

Cho nguoi dung cai nhin mét cach chi tiét toan bo du 4n
dién mat troi

Tinh toan, lua chon cac thiét bi dién, cap, day dan dién,
Inverter... gdm ca phan dién DC va phan dién AC

Céu hinh, quan 1y chi tiét cac Inverter
Tinh toan didu khién c4c thiét bi theo thoi gian thyc

Tinh hop v&i co so dit liéu ctia nhiéu Hang PV, céap, day
din dién, Inverter ...

Twong thich véi nhiéu tiéu chuan thiét ké.
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B. Gidi thiéu vé hé tho”hg dién mdt troi dwoc thiét ké

Phan mém Archelios duoc su dung vao thiét ké, chon
thiét bi, phan tich va danh gia hiéu qua dau tu cua hé thong
dién mat troi 4p mai. Hé théng nay c6 cong sudt lap dat
12,15 kWp, lam viéc song song v6i ludi dién theo ché do
(On-Grid). Hinh 1 va Hinh 2 biéu dién dang tong quan va
so d6 1 soi cua Hé théng Hé théng nay duoc thiét ké dé
vira duoc dung aé cap dién cho mot phan nho phu tai bao
gdm hé thong chiéu sang, 6 cdm va mét s6 phu tai hoc
duong tai khu vuc du én; dong thoi cling thuan tién cho
viéc léy tin hi€u, phuc vu cho viéc mo rong cac ting dung
nghién ctu dién mat troi sau nay.

r
Tiy Chon|

Bj diéu
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Hinh 1: C4u hinh hé théng duoc mé phéng

LVifi | 2.MangPV  3.Sdnxudt  4.Tutiéuthy/Bom  5.Kinhtéhoc  6.Paura

Inverter

Hinh 2: So dé mét soi hé théng dién maét troi

Il. THIET LAP THONG SO CHO HE THONG PIEN
MAT TROI VA TiNH TOAN MO PHONG TREN
ARCHELIOS

A. Nhdp thong tin dw dan

Pé 1ap mot dy an, phan mém yéu cau cung cip cic
thong tin chinh nhu: Tén dy an, dia chi cu thé (c6 thé nhap
truc tiép dia chi dé phén mém tu dong tim kiém dia diém
thong qua Google map hodc nhap toa d theo GPS dé cho
vi tri chinh xédc nhit). Do Google map da xdy dung san
ngudn dir liéu nén & budce nay ta chi can nhap tén trudng
Pai hoc Dién lyc 1a cac dit liéu khac (toa d9) s€ dugc tu
cap nhat nhu trong Hinh 3.

£ Thong sb

A Dy an ; NnaB TuongBaihoc Bign Luc

@ Vitri (Nhép dia chi hodc nhép vio bén d8) 2 Tro gip truc tuyén

Téndu én

Nha B_Truong Dai hoc Dién Luc
9 Dia chinha

Trwrong Dai hoc Dién Luc Q
Vido (d0)

21.046458678674597

Kinh d6 (d0)
105.78588447745436

< Tinh todn toan ho dy &n & Luu

Ddng bo héa cic thay ddi

i
Phim t4¢ [ Hinh 2nh 9091 | 1 lea thic anenint | Ranart 2 man armr

Hinh 3: Vj tri ldp dé&t dw an duoc xéc nhan trén nén ban dé Google map
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Hinh 4: Théng tin khi twong khu virc 1dp dat hé théng

Archelios cho phép nguoi dung truy cép thong tin khi
tuong tu mot tram khi tugng quanh khu vuc du an theo
gio, ngdy va nam. Nguoi dung c6 thé thay ddi lya chon
tram khi tugng, hodc diéu chinh dir liéu khi tugng sao cho
phii hop véi tinh hinh thyc t& dy an (Edit the selected
meteo station). Thong tin khi tuong cho phép truy cap
nhimg dit liéu nhu trong Hinh 4, bao gdm: cudng do buc
xa, nhiét dg, toc do gio...
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B. Lua chon cdu hinh hé théng dién mat troi

Day 1a budc quan trong cia qué trinh thiét ké bao gdm
viéc lua chon: Loai PV, s luong, cong suét, chon loai
Inverter, hudng, goc dat cac PV.... Trén giao dién
Archelios, nguoi thiét ké c6 thé nhap thong sb truc tiép
hodc lua chon trén dit liéu duoc lién két véi Cataloge voi
céc Hang san xuét PV, inverter. Ctra s6 dung cho budc nay

TAP CHf KHOA HQOC CONG NGHE THONG TIN VA TRUYEN THONG 91



PHAN TiCH, DANH GIA DU AN BIEN MAT TROI AP MAI TAI KHU VIC HA NOI S’ DUNG PHAN MEM ARCHELIOS

Qnentation (*) Tilt (*) .

South fracker
o 15 20U LKETS

) Backtracking
Hurgmg va goc nghieng tam Pin

1 With 1 axis HZ North-

Iadirurm 1l (%)

Table width (m) 2

it

Space belween lablés (m)

1)
[] Pv module manufacturer [] PV moduie type W Number h Lua chon
Trina Solar Energy Co. Lid ¥ Trina Solar Energy Co. Lid - TSM-225 PCO5 *Q 27 m'fg f (’,““
wuat, loai va
50 g
* Total power L
BIMLCO Y @ tam Pin
KD
BIM&CO modules
- L7
El-;»ener manufaciurer ¥ Fitters P array configuration i@ Automatic Manual
SMA - The name contains I I
' .ra chon
| chuded Inverter
By power (W)
By length of string
Multiple of o0 modules
1
"\ Optimizers * equipment entered by the user
MNone v | compatible inverter without test on min voitage MPPT
Number of serial modules by aptimizer 2 Reminder range ralio Piny/Ppeak: 85 <= valid <= 108
MNurnber of strings by oplmizer 2

Hinh 5: Lwa chon céu hinh Pin, Inverter

dugc thé hién trong Hinh 5; PV cia Hang Trina Solar
Energy va Inverter cua hang SMA s€ duoc luya chon su
dung trong du an nay. Trén co s& thu vién PV dugc cung
cép san ciia phan mém, ta chon loai Trina Solar Energy
Co.ltd — TSM — 225 — PC05, modul nay ¢6 cong suat 225
Wp s6 lugng 27 module cho mgt String; mdi tmg véi cong
suat 6,075 kWp. Hé thdng dugc chia lam 2 String - tong
cong suét 12,15 kWp; Inverter duoc chon 1a loai Sunny
Tripower X 12, dap tng cong suét duoc chon. Hé théng s€
duoc déu ndi 1am véi ta dién tai ting 4 khu vic nha AB dé
hoat dong song song véi ludi cap dién cho cac phu tai ding
cho cac day phong hoc va cac muc dich thi nghiém md
rong vé sau tai khu vuc nay.

Khi thiét ké 1ap dat cac PV, nguoi ding c6 thé nhap ban
vé& khao sat noi can thiét ké qua phan mém SketchUp hodc
K2 Base. Day 14 hai phan mém lién két voi Archelios, cho
phép nguoi ding Iya chon s6 lugng tAm Pin, cong suat du
4n, dién tinh dy 4an, lya chon cach déu ndi day va khao sat
anh huéng cua vét can xung quanh t&i hiéu suit cia du an.
Hinh 6, thé hién gdc nhin 3D cua dy an; hién trang du an
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duogc wu tién chon vi trj thiét ké tai toa nha AB cua Truong
voi dién tich méi thong thoang trén 100 m?, dién tich nay
du dé thiét ké hé thong 12,15 kWp vai goc lap dat thuan
loi theo hudng chinh nam va nim nghiéng 15 do.

11540
ke Chanents
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T

Hinh 6: Dy &n duwoc tao qua SketchUp
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Hinh 7: San lwong dién va céc tén thét trén tirng phan cua hé théng dién mat troi
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Hinh 8: B4 thj sén luong dién hang ndm that hé théng dién mat troi

IV. PHAN TiCH KET QUA TiNH TOAN TREN
PHAN MEM

A. Két qua san heong dién va ton that

Phan mém Archelios cung cap két qua chi ton thit trén
ting phan cta hé thong, két qua thé hién trén céc trich xut
tir phan mém nhu trong Hinh 7. Tir 6 ngudi thiét ké s& co
thé dé xuét bién phap cai tao, nang cap hodc thay thé nhimng
phan tir 1am giam hiéu suat dy an. Theo nhu két qua trich
Xudt nay, ta c6 thé d& dang nhan thiy t6n thét tap trung chi
yéu va cac anh huong do phat nhiét gdy nong thiét bi
(tempratue -7,14%), ton that do tan xa (reflection —
3,49%), ton that do 130 hoa (modul aging — 5,09%), t6n
that trén Inverter (4,27%).

Viéc theo ddi va du bao cong sudt phat va dién ning
phat ra dy an dién mat troi dong vai trd quan trong ddi voi
cong tac van hanh. Hinh 8 14 céc trich xuét tir phan mém
két qua san lwong dién nang phat ra cua hé thdng dién mat
troi. Ngoai ra phan mém con cho phép tinh toan nhimg
thong so chi tiét lién quan dén timg thang, bao gdm ca phan
dién DC va phan dién AC. Céc tinh toan trong dy an nay
khong c6 két qua bat thuong.

Théng qua du bao san lugng ciia phan mém, ta c6 thé
nhan tha‘iy yéu diém 16n nhét d6i v6i cac hé théng dién mat
troi nay 1a do vi tri 12“1p dat du an co su chénh 1éch téng
luong buc xa gitra cdc mua qua 16n. Diéu nay dan dén
lwong dién ning phat ra cac thang mua hé cao gip ddi so
v0i cac thang mua dong. Day la nhugc diém chung cia
dién mat troi khi lap dat ¢ khu vuc mién Béc Viét Nam;
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nhiéu ' may mu, it ¢6 nang vao mua dong va dau xuén, dan
dén tong s gid ning thap.

Vé luvong dién nang thu dugc hang nam, cé thé nhan
thdy: luong dién nang thu dugc nim dau tién cao hon
luong dién nang trung binh cac nam sau khoang 105%, 1y
giai diéu nay 1a do su suy giam hiéu suit ctia Pin va mot
s6 thiét bi truyén dan khac trong hé thong.

B. Phdn tich két qua tinh todn cong sudt tiéu thu, cong sudt
phat lén luoi dién

Tai bu6ce nay, nguoi dung co thé thém danh sach cac
thiét b tw ding va cong suat cua chung; lya chon Pin luu
trit nang lwong. Phan mém Alchelios s& giup tinh toan
luong dién phat 1én ludi. Tir d6 giap nha dau tu cha dong
can d6i nhu cdu mua dién va ban dién véi lu6i dién. Didu
nay vo cung quan trong, dac biét véi cac du an dién mat
troi dugc lép dit tai cac vi tri ¢ s6 gio ning khong dong
déu nhau giira thang trong nam nhu tai khu vue Ha Noi.

Khi Iya chon thiét bi luu trir nang hrong, ngudi dung
c6 thé lya chon loai Battery co san do phan mém cung cap
va cach d4u ndi; nghién ctru nay sir dung loai Battery cua
hang Avestor loai SE48S60. Alchelios cling cho phép tinh
toan t&i uu dung luong Battery (Batteries sizing). Dit liéu
tinh toan duogc thé hién trong Hinh 9, yéu cau khoang 5
Battery v&i dung lwong 16n nhat 1a 14,6 kWh.

V. KET LUAN

Viéc tng dung cac phén mém vao hd tro tinh toan,
phén tich cac du an dién mat troi khong phai 1a van dé qua
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moi. Viée da dang hoa phan mém dé phan tich, danh gia
cac du an dién ciing 1a can thiét nham tan dung nhimg wu
diém ctia mdi phan mém. Nghién ctru ny di trién khai img
dung mot phan mém con kha méi so véi cac phin mém
dung cho dién mat troi ¢ Viét Nam dé tinh cho mot du an
cu thé, 6 tinh kha thi cao (PVSyst, PVSol, Homer, Sunny
design...).

Mdi phdn mém déu c6 nhirng diém manh khéac nhau.
Nghién ctru nay cho phép ngudi doc c6 thém mdt lua chon
méi trude khi quyét dinh chon phan mém tmg dung cho dy
4n cua minh. Thong qua nhiing thir nghiém da trinh bay
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il
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o Size the peak power to insta

trén, nhan théy Archelios 1a phﬁn mém hitu ich cho thiét
ké, mo phong va phan tich hé théng dién mat troi; Ung
dung gitp nguoi dung dé dang tao du an, danh gia dugc
thong s ky thuat, phan tich tinh kha thi dy 4n théng qua
thyc hién online ma khong can cai dat trén mot may tinh
¢6 dinh.
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RESEARCH AND APPLICATION OF ARCHELIOS
SOFTWARE INTO ANALYSIS OF ROOFTOP
SOLAR POWER PROJECTS

Abstract: Today, electricity derived from solar energy
through Photovoltaics (PV) has become an indispensable
power source in life. Due to the economic and
environmental benefits of this energy source brings, many
companies and consumers are investing in construction.
The work of calculating, simulating, and evaluating
operational efficiency that PVs perform before starting
project development is very necessary to ensure the
correctness of project investment. There is currently a lot
of software that has been developed to support users in
designing, DC and AC electrical sizing, estimating storage
batteries, calculation in real time and multi-
standard controls..., and analyzing the feasibility of PV
projects. In this study, we focus on applying Archelios
software to design, simulate and analyze a project for a PV
system with output power of 12,15 kWp consisting of
many interconnected PV panels and working in parallel
with the national power system (On-Grid) to supply power
to loads; the system is installed in Hanoi.
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dién tr tai Truong Pai hoc Bach
khoa Ha N¢i. Hién nay tac gia la
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