Journal of educational equipment: Applied research, Volume 2, Issue 303 (December 2023)
ISSN 1859 - 0810

Ung dung Kién thirc Vat 1y dé thiét ké
mo hinh dién mat troi Ap mai tai tru s
cac co quan quan ly nha nwéc tinh Khanh Hoa

Lé Xudn Hai*
*Trung tam Théng tin va Ung dung KHCN Khénh Hoa
Received:5/12/2023; Accepted: 8/12 /2023, Published:11/12/2023

Abstract: This article researches and models rooftop solar power for application at state management
agencies in Khanh Hoa province. The research is based on state regulations, surveying the current
situation at the headquarters of government agencies, and subsequently proposing a suitable rooftop solar
power model. Simultaneously, rooftop solar models were implemented at the headquarters of government
agencies in Khanh Hoa province with successful outcomes. The results indicated the effectiveness of
reducing electricity consumption from the grid through rooftop solar technology applied to government
administrative offices. Specifically, the solar power system achieved a 53.31% reduction in electricity
consumption from the grid, meeting 100% of the offices electricity demand for the year.
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1. Bit van dé

Trong bdi canh ngay cang can thiét phai chuyén
d6i sang cac ngudn ning luong sach va bén vimng,
viée gido duc va ning cao nhan thirc vé ning luong
tai tao, dac biét 1a nang lugng mat troi, tré nén cuc
ky quan trong. Cac co so gido duc dai hoc dong vai
trd then chdt trong viée truyén dat kién thic va ky
nang can thiét dé doi mat voi thach thirc ning luong
ctia thé ky 21.

Chinh phu di c6 Quyét dinh s 13/2020/QD-TTg
ngdy 6/4/2020 vé Co ché phat trién cac du an dién
mit troi tai Viét Nam; cac thong tu huéng dan trién
khai quyét dinh cia Chinh phu da tao dong luc thuc
day cho cac du an dién mit troi (PMT) hinh thanh va
phat trién tai VN,

Quyét dinh s6 500/QD-TTg, ngay 15/5/2023 v/v
Quy hoach phat trién dién luc qubc gia thoi ky 2021-
2030, tim nhin dén nim 2050, phan n6i vé PMT mai
nha néu rd: “Uu tién va c6 chinh sach dot pha dé thuc
day phat trién DPMT mai nha cua ngudi dan va mai
cong trinh xay dung, nhét 1a cac khu vuc c6 nguy co
thiéu dién nhu mién Bic. Phan diu dén nam 2030,
c6 50% cac toa nha cong sé¢ va 50% nha dan su dung
DPMT mai nha ty san, ty ti€u. Quy hoach dién VIII
da khang dinh viéc tmg dung cong nghé DMT la giai
phap ky thuat t6i wu trong viéc thuc hién tiét kiém
di€n, dac biét 1a cac toa nha cong so ¢o6 st dung ngan
sach nha nudc trong chi tra tién dién.

Tinh dén hét ngay 31/12/2020, ca nudc co6 hon
100.000 cong trinh PMT mai nha di dugc dau ndi
vao hé théng dién voi tong cong sudt lap dat 1én t6i

gan 9.300 MWp. Trong d6, chi riéng 3 ngay (tir 29
- 31/12/2020) da c6 thém hon 3.000MW véi hon
10.000 dy an dugc van hanh.

Theo théng ké cia Co quan Nang luong tai
tao Qudc té (Irena) trong nam 2021 VN ding tha
9 trong 10 quoc gia co cong suat lap dat PMT 16n
nhat thé giéi (16.7 GWp), trong do, dong gop cia
loai hinh PMT mai nha chiém 7,7 GWp. Tuy nhién,
budc sang nam 2022 chiing ta da khong gilr duoc vi
tri cac “cudng qudc” vé phét trien PMT. C6 nhiéu
nguyén nhan khach quan va chu quan dan dén chung
ta khong gitr dugc vi tri trong bang xép hang, nhung
qua do co thé khing dinh, Viét Nam 13 qudc gia co
tiém nang khai thac DPMT ndi riéng va nang lugng tai
tao noi chung 1a rat 16n va cong nghé khai thac ngay
cang hoan thién.

Chinh vi thé, viéc nghién ctru, img dung mo hinh
DPMT ap mai tai try sd cac co quan quan Iy Nha nudc
tinh Khanh Hoa la mdt hudng thuc hién can duoc
quan tdm nghién ctru, trién khai.

2. N§i dung nghién ciru
2.1. Hién trang dién mat troi ap mdi tai tru so cdc
co quan qudn ly Nha nwdc

Trén co s& vé co ché phat trién cac du an PMT
tai VN va cac thong tu huéng dan trién khai quyét
dinh cua Chinh phi d3 tao dong luc thuc ddy cho cac
dy an DMT hinh thanh va phat trién tai nudc ta. Tuy
nhién, hién tai tinh Khanh Hoa chua c6 nhiéu du an,
mo hinh DMT ap mai duoc trién khai.

2.2. Gidi phdp lwa chon mé hinh hé thong dién mdt
troi
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Tir co s& céc quy dinh hién hanh vé quy dinh dinh
vé giai phap cong nghé PMT, Hudng dan chon cu
hinh c6ng nghé PMT, Quy dinh hé thdng dién phan
phdi; nhom giai phap da chon mo hinh va phuong
thirc két ndi cac phan tir trong hé thong DMT ap mai
duogc chon nhu sau:

Vé mé hinh van hanh

Chon m6 hinh van hanh PMT kiéu néi luéi truc
tiép (dién mat troi mai nha) va khong su dung hé
thong dc quy luu trir (On Grid System).

Vé phuwong thirc két ndi cac phan tir trong hé
thong (cAu hinh)

D6i voi mé hinh DPMT ndi ludi tryc tiép chi ¢6 02
cau hinh két ndi dap ung khuyén céo cua Cuc PCCC,
gdm: Cau hinh st dung bién tan phan tan hodc bién tan
trung tam két hop bo tdi uu cong suit. Ban chat cua
khuyén c40 nhim han ché dién ap mot chiéu cao ap
(DC) trong cac chudi PV hoic c6 tinh ning khong ché
tir ap cao xudng dién ap thap khi co su c¢b vé dién phia
DC hodc mat két ndi vat 1y cac tam PV trong chudi...

Vé khung gian ga dit

He¢ théng khung gian, huéng nhan buc xa nén
quay vé hudng Nam véi goc nghiéng tir 10-20°. Bdi
véi hé PV quay theo mat troi, ngoai dap Gmg goc
nghiéng t6i wu, hé théng nén quay theo truc Pong
- Tay hodac bong Nam - Tay Nam, theo hudng di
chuyén ctia mat troi. Hinh 2.1, mo ta cAu hinh hé
thong dién mit troi mai nha s dung bién tan trung
tam, Hinh 2.3 1a phwong an thiét ké module c6 dinh
dua trén hién trang ting mai cta tru s& S& KH&CN.

(1). Khung ¢ dinh, (2). Khung xoay, (3). Xy lanh
dién, (4). TAm PV
Hinh 2.1. M6 phong phwong an thiét ke module xoay

Két qua trién khai 1ap dat hé thong PMT ap mai

a). Cdc tam PV, b). Cam bién gié
Hinh 2.2. Cac phan tir cau thanh module xoay
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Hinh 2.3. M6 phéng phwong dn thiét ké module co
dinh
2.3. Két qud mé hinh PMT két néi lwéi dién phi
hop véi hé thong dwoc cé dinh theo hwdng va xoay,
thir nghiém tai S¢ KH&CN
Nghién ctru nay da thuc hién 02 noi dung dé dua
ra md hinh DMT két ndi ludi dién phu hop voi hé
théng duoc ¢b dinh theo hudng va xoay, thir nghiém
tai S6 KH&CN

- Noi dung 1: Khao sat, danh gi4 hién trang, tiém ning khai thac
DMT tai céc tru s6 co quan quan ly nha nuéce tinh Khanh Hoa. Véi
so do nghién ctru nhu sau:

Stt Cong viéc Hoat dong
hio sit - Hoat dpng 1:
hién tran + Xac dinh két chu mai:
ontrang *
tingmai Mai bang;
chc trusé * Mai chit A;
1 + Xac dinh dlen tich phdn mai c6 thé lip
l, dat tim PV.
Pénh gid tidm + Xac dinh hién trang che bong ctia cac cong
ningnhdnbée | | trinh xung quanh 1én toa nha can khao sat;
xa; tinh chon

xa; tinh chon + Vi tri toa d tirmg cong trinh (1 vi tri).
cong suat va mo

phong san lvong

dientrhd théng. || - Hogt déng I: Xac dinh tiém ning khai thac

N aiéligﬁnkhsm DMT bang phan mém; ‘
lwigdpiénfemg - Hogt dpng 2: Panh gia kha ning dap ung

tru s. cong suat cua hé thong PMT;
2 - Hogt djpng 3: Danh gia kha nang dap ung
san lugng dién ting tru so.

- Noi dung 2: Xay dyng 01 md hinh DMT keét
ndi ludi dién phu hop vé6i hé thong duoc ¢b dinh theo
hudng va xoay, thir nghiém tai S6 KH&CN, vdi so dd
nghién ctru nhu sau:

Stt| Cong viéce Hoat dong
eT— - Hoat dong I1: Khao sat, xtr ly dir liéu do thuc
thibt ke, sy té tai tru s6 SO KH&CN Khanh Hoa;
dengmétin | | - Hoat dong 2: Thu thap dir ligu birc xa bang
gienmitesi | | phan mém (st dung két qua tai noi dung 10);
taitry 58 S& - Hoat dong 3: Nghién ctru tinh chon thiét bi
KH&CN va phuong thtrc két noi cac phan tir trong hé
thong DMT
1 l - Hoat dong 4: Thiét ké hé thong dién mat
Theo d3i, troi gom 02 module (xpay va co dinh).
dinheiahizu | | - Hoat ddng 5: Mo phong thiét ké, du béo san
quikytae | | lwong hé thong DMT béng phan mém (mod-
ule xoay va co dinh);
l - Hoat ddng 6: Ché tao, lap dit va van hanh
Dinh giahieu | | N6 thong_DMT bao gom 02 module hoa dong
quakinntéhé | | b va noi ludi dién lyc.
o | |- Hoat dng 1: Thu thap, xir Iy s liéu ky
thudt tai ngd ra AC inverter;
- Hoat dong 2: Danh gia cong sudt, san luong
2 dién va hiéu qua san xuat dién ning cua h¢
thdng DMT (2 module);
- Hoat dong 3: Panh gia higu qua tiét kiém
dién truéce va sau lap dat hé thong DPMT
3 - Tong hop dir liéu da thu thap, tinh chon
module tién hanh phan tich hiéu qua dau tu.
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Mb hinh DMT 4p méi trién khai tai s& Khoa hoc
v01 két qua van hanh trong mdt nam nhu sau:

' Results, variant VCO "M phéing sén iong dign”
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truc tiép tham gia vao cac dy an thuc té, tir do phat
trién k¥ nang giai quyét van dé va sang tao.
3. Két Luin

Project  Module c& dinh PV Array

PV modules
Noninal power
EP voltage
VP current

JAMTE-SI0-4504MR  Inverter
153 kWp v, unitpower
a0V M. ofinv.

10.0 A

SEISK-AUS
150 kW
1

site Module & dirh

System type  Grid-Connected

Smuaton 010110 31/12
(Generic meteo data)

24.0 Myihjyr Nor
1570 kwhjpfyr  Arre ses
0810 System losses

rod.  4.30 kuh/kupfday
0.91 kwh/kwp/day
0.10 kWh/kWp/day

Su két hop giita GD
va ung dung thuc t¢ cla
DMT khong chi 1a budc

Reference Incident Energy in Collector Plane

Performance Ratio PR

tién trong vi¢c dam bao

— T — — T T T
[ B - Reference incident energy : 5.306 KiVhinFiday

v & &
T

e i Frurgy [0 ]
R

an  Feb Mar Apr May Jun Ju Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun

Normalized productions (per installed kWp): Nominal power 15.30 kWp

L—
Il #= Ferformance Ratio (Y1/ Yr): 0.810

Ju Aug Sep Oct Nov Des

Array Temperature vs. Effective Imadiance

mot tuong lai nang lugng
bén viing, ma con gop
phan quan trong trong
viéc hinh thanh thé h¢
tiép theo co du kién thirc

|Performance Ratio PR

nuwing 1]

T T T T
) ©  Values from 0107 to 3112
- sTC

L—
0.91 KkWpIday

LI —
Le: Colection Loss (PV-array losses)

r Ls: System Loss. (inverter, ..} 0.1 KihkWpiday
t: Producegiagful energy (inverter output) 4.3 kKWhiipiday

S
T

Nommmlized i <RIty

va ky ning dé déi mat

1 Gwe || VOI cac thach thic moi
truong. Vige tich hgp chu
| dé nay vao chuong trinh

0

Jan  Feb Mar Apr May Jun

Jul Aug Sep Oct Nov Des

g ol tenpertu curing

L L L
] 200 400 600

L L
300 1000 1200

][ Bl 2 D
‘ GD 1la mot budce tién can

—

(1). Théng s6 ky thudt module cé dinh, (2). Két
qua mé phong, (3). Biéu do thoi gian Module cé thu
dwge bike xa, (4). Hiéu sudt chuyén doi nang heong
qua cdc thang, (5). San lwong dién tao ra khi xét dén
cde yéu té ton tht, (6). Nhiét do méi truong thuc té so
Vi nhiét dg lam viéc cia tam PV
Hinh 2.4 Két qua mé phong vin hanh module cé dinh

trong mot nam

Hinh 2.4 md ta tém tit két qua mo phong van
hanh module ¢6 dinh trong mot nam, Module b thu
dugc buc xa, (4). Hiéu sut chuyén d6i nang luong
qua cac thang, (5). San luong dién tao ra khi xét dén
cac yéu to ton that, (6). Nhiét d6 moi truong thuc té
so v6i nhiét do 1am viée cta tim PV. Theo do, tai 6
(1), thong bao vé thong sb ki thuat (ké thira tir bang
3.1.4); 6 s6 (2), thong tin vé tong san lugng dién do
module ¢6 dinh tao ra trong 1 ndm va san lugng dién
trung binh 1kWp tao ra trong 1 ngay c6 tinh dén cac
tén that; 6 sd (3), thong tin vé thoi gian thu dugc
birc xa trung binh trong mot ngay, do khong cé tinh
ning xoay PV theo mit troi nén thoi gian nhan ning
du kién 1a 5,306 h/ngay, san lugng tao ra 4,3 kWh/
kWp/ngay va téng san luong dién san sinh du kién
24 MWh/nam.

Ung dung mo hinh DMT 4ap mai khong chi 14 giai
phap thyuc té giam chi phi nang lugng va giam phat
thai carbon, ma con la co hoi gido duc quy bau. Viéc
tich hop chii dé nay vao chuong trinh giang day, bao
gém caly thuyét vé nang luong tai tao va thuc hanh
lap dit ciing nhu quan Iy hé théng PMT, mang lai loi
ich da chiéu. SV khong chi hoc vé nang luong mat
tro1 nhu mot phﬁn cua giao duc STEM, ma con duoc

| corr. for LA and

Array Temperature vs. Effec |

thiét va co gia tri lau dai.
Viéc tich hop GD vé ning luong tai tao vao chuong
trinh giang day, gop phan dap tmg chuan dau ra cho
SV nganh k¥ thuat dién Truong Pai hoc Nha Trang.
Pong thoi, nghién cru nay da ung dung thanh cong
cong nghé PMT mai nha (tir PP khao sat, thiét ké,
lap dat va van hanh) lam giai phap k¥ thuat trong
viéc thuc hién tiét kiém dién cho cac co quan, cong
so theo Ké hoach 4850/KH-UBND, ngay 24/5/2019
ctia UBND tinh Khanh Hoa vé Sir dung ning luong
tiét kiém va hiéu qua trén dia ban tinh Khanh Hoa,
giai doan 2019 -2030. Pong thoi nghién ctru di chon
dugc phuong thie két nbi hé théng PMT phu hop
c6 kha nang ap dung rong rai cho tru s¢ cac co quan
quan ly nha nudc.
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