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Pé tai sinh vién nghién ciru khoa hoc 2020

BO CONG THUONG CONG HOA XA HOI CHU NGHIA VIET NAM
TRUONG CAO PANG CONG Péc 1ap — Tw do — Hanh phic
THUONG TP. HCM

THONG TIN VE SINH VIEN CHIU TRACH NHIEM CHINH THU'C
HIEN PE TAI

I. SO LUQC VE SINH VIEN:
Ho va tén: Ly Thanh Tuin Anh 4x6
Sinh ngay: 02 thang 09 nam 2000

Noi sinh: Lam Dong

Lop: CCQ1805C Khoa: K42

Khoa: Bién-Dién Twr

Dia chi lién h¢: 103 Tang Nhon Phu, Phude Long B, TP. Thu buc
bién thoai: 0359157807 Email: tuanly2412@gmail.com

II. QUA TRINH HQC TAP (ké khai thanh tich cta sinh vién tir nim thr 1 dén nim
dang hoc):
* Nam thir 1:
Nganh hoc: Dién Cong Nghiép Khoa: Bién-Dién Twr
Két qua xép loai hoc tap: Kha
* Nam thw 2:
Nganh hoc: Dién Cong Nghié¢p Khoa: Dién-Dién Twr
Két qua xép loai hoc tap: Kha

Ngay thang nam
Xac nhan ciaa lanh dao khoa Sinh vién chiu trach nhiém chinh
(ky, ho va tén) thwe hién dé tai
(ky, ho va tén)
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BO CONG THUONG CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG CAO PANG CONG Péc 1ap — Tw do — Hanh phiic
THUONG TP. HO CHI MINH

THUYET MINH PE TAI SINH VIEN NGHIEN CUU KHOA HQC

1. Tén dé tai:
“NANG LUQNG TAI TAO - THIET KE HE THONG PIN QUANG
PIEN KET LUOI CUNG CAP PIEN PHU TAI GIANG PUONG KHU
D TRUONG CAO PANG CONG THUONG”

2. Mi sé:
3. Loai hinh nghién ciru: [ Co ban M Ung dung M Trién khai
4. Linh vue nghién ciru:
O Khoa hoc Xa hoi va Nhan van M Khoa hoc Ky thuat va Cong nghé
O Kinh té O Khoa hoc Ty nhién

O Khoa hoc Gido duc
5. Thoi gian thuce hién: 8 thang.

6. Pon vi quéan 1y vé chuyén mén:
Khoa: Dién — Dién tir B mon: Bién cong nghiép

7. Gido vién hwéng din:
Ho va tén: Pham Toan Sinh
Hoc vi: Thac si.
Don vi cong tac (Khoa, Phong): Dién — Dién tir
E-mail: toansinhtn@gmail.com  Tel: 0918.462.202

8. Nhém sinh vién thyc hi¢n dé tai:
Sinh vién chiu trach nhiém chinh: (Ho tén, email, di€n thoai)
Ho tén: Ly Thanh Tuén
Email: tuanly2412@gmail.com
Tel: 0359157807

GVHD: Thiy Pham Toan Sinh i
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Céc thanh vién tham gia dé tai:

TT Ho va tén Lép, Khéa Chir ky
1 Ly Thanh Tuin CCQ1805C
2 Nguyén Poan CCQ1805C
3 DPao Minh Hiéu CCQ1805C
4 Nguy Anh Vii Luan CCQ1805C
5 Nguyén Phuéc An CCQ1805C

9. Tinh cép thiét cha dé tai:

- Nhitng nam gan day sy phat trién vé qui md gido duc ctia nha truong ngiy cang
tang, lugng dién tiéu thu cua nha truong ngdy cang ting, chi phi tién dién ting
cao, kinh phi nha truong bd ra dé tra tién dién cling cao, lam thiéu hut kinh phi
cho cac hoat dong dao tao ¢ trong truong.

Mit khéc, viéc sir dung nhién li€u hoéa thach trong san xuat dién 1a mot trong cac
nguyén nhan giy bién d6i khi hau va tham chi lam anh hudng nghiém trong dén
sttc khoe con ngudi. Cac ngudn nguyén lidu ndi trén dang dan can kiét vi vay viéc
nghién ctru va st dung cac ngudn ning luong méi cd kha ning tai tao mang tinh
cap thiét.

Trong tinh hinh d6 Viét Nam ciing nhu nhidu nudc trén thé gi6i rat coi trong viéc
sir dung ning luong tai tao trong san xuat dién. Ting phat biéu tai Hoi nghi cap
cao nhan dip 18 ra mat Nhom Déi tac nang lugng Viét Nam (VEPG) vé van dé
phat trién ning luong tai tao, Bo trudng BO Cong Thuong Tran Tuin Anh cho
rang, trong bdi canh chi phi cong nghé ning luong tai tao dang giam, viéc chuyén
d6i ning luong sang mot nén kinh t& xanh hon s& dong gop vao chdng bién doi
khi hu bang viéc giam ndéng do khi phat thai nha kinh t6i mirc an toan.

Vi tinh hinh hi¢n tai nhu vay, nhém nghién ctru da thong nhét va chon dé tai:

“NANG LUOQNG TAI TAO - THIET KE HE THONG PIN QUANG PIEN KET

LUGI CUNG CAP PIEN PHU TAI GIANG PUONG KHU D TRUONG CAO
PANG CONG THUONG”

GVHD: Thiy Pham Toan Sinh iii
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10. Muc tiéu deé tai:

Tim hiéu vé cdu tao, nguyén 1y mot hé thdng pin quang dién két lu6i khong luu
trir.

Khao sat cung cap dién phu tai va thu thap cac s6 liu lién quan cia giang
duong khu D cua trudng Cao Pang Cong Thuong.

Thiét ké hé thong pin quang dién két ludi cung cidp mot phan dién ning cho
giang dudng khu D Trudng Cao Pang Cong Thuong.

Dénh gia hiéu qua kinh té cta hé thdng khi dugc dua vao van hanh.

11. Pi twong, pham vi nghién ciru, cach tiép cin va phwong phap nghién ciu:

— Dbi twong nghién ctru: Hé thong phat dién bang pin ning lwong mat troi.

Pham vi nghién ctru: hé théng pin quang dién két lu6i cung cép dién phu tai

giang dudng khu Trudng Cao Ding Cong Thuong.

— Céch tiép can dé tai:

v
v

v

Budc 1: Chuén bi thu thap, phan tich so bd va téng hop tai licu.

Budc 2: Diéu tra phan tich téng hop diéu tra thuc dia, phan tich diéu kién dia i,
tu nhién cia ving nghién ciru két hop tong hop cac dir liéu hanh chinh, thd
nhudng. Déng thoi tham khao nhitng mé hinh tuong tu da dugc thyc hién.

Budc 3: Nghién ctru va dé xuat cac phuong an tiém ning phuc vu san xuat va
cung cép dién cho giang duong khu D cia trudng Cao Diang Cong Thuong.

Budc 4: Nghién ctru xdy dung qui trinh 4p dung thir tai thi diém.

— Phuong phép nghién ctru: Dé thuc hién d& tai nhom st dung cac phuong phap

nghién clru sau:

+ Phuong phap phan tich tong hop tai lidu:

Phuong phap nay dya trén tinh ké thira cac nghién ciru khoa hoc trude day. Tai
liéu tham khéo & nhiéu dang : sach, bao cdo, cac bai bdo... c6 ndi dung vé

Kién thirc vé ning luong tai tao va ning luong khéng tai tao.

e Cong nghé sir dung ning luong sach hién nay trén thé gioi.

eDic diém tu nhién cua noi nghién ctru

+ Phuong phap diéu tra khao sat: Khao sat diéu tra dé kiém chung cho cac tai
liéu thu thap duoc, chuy dén nhiing su thay ddi duge thuc hién song song trong

qué trinh nghién ctru. Vi dy, diéu tra, khao sat cac mo hinh pin nang lugng mat

troi da duoc lap dit.

GVHD: Thiy Pham Toan Sinh iv
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12. Noi dung nghién ctru va tién d¢ thuc hién:
12.1. NOi dung nghién ciru:
— Tim hiéu hé thdng pin quang dién két luéi
—  Xay dyng so d6 nguyén 1y hé théng pin quang dién két ludi cung cp dién phu
tai gidang duong khu D cua trudng.
— Thiét ké hé thong pin quang dién két ludi cung cdp mot phan dién ning cho
giang duong khu D cua truong.
— Dénh gia hiéu qua kinh té, k¥ thuat cta hé thong
12.2. Tién a9 thwe hién: 7 Thang (ké tir khi c6 quyét dinh giao d¢ tai)

STT NOI DUNG THOI GIAN | GHI CHU

1 Nghién ctru so do nguyén 1y h¢ thong pin 01 thang

quang dién.

2 Khao sat hé théng pin quang dién két ludi 01 thang
cung cép dién phy tai giang duong khu D
Truong Cao Dang Cong Thuong.

3 Thiét ké hé thong pin quang dién két ludi 02 thang
cung cap dién phu tai giang duong khu D
Truong Cao Dang Cong Thuong.

4 | Danh gia hiéu qua kinh té, k§ thuat cia hé | 01 thang

théng.
5 | Viét bao céo dé tai 01 thang
6 Thoi gian dy tri 01 thang
TC | Hoan thién dé tai NCKH 7 thiang

13. Két qua ciia qua trinh Nghién ciru khoa hoc:
- La nhiing tai liéu va thong s6 k¥ thuat can thiét cho sinh vién chuyén nganh dién
cong nghiép str dung vao nhitng muc dich sau:
+ Nghién ctru nguyén 1y hoat dong pin quang dién két ludi
+ Lam tai liéu tham khao cho sinh vién khi can thiét k& mot hé thdng hé thng pin
quang dién két ludi.
+ La md hinh hoc tap thyc té cho sinh vién khéao sat, ddnh gia hé thong pin quang

dién két lu6i khu nha D cia truong

GVHD: Thiy Pham Toan Sinh v
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14. Kinh phi thwe hién @2 tai: theo quy ché chi tiéu ciia truong.

Ngay thang nam 2021 Ngay thang nam 2021
Gi4o vién hudng dan dé tai Sinh vién chiu trach nhiém chinh
(Ky, ghird ho tén ) (Ky, ghi rd ho tén)

Pham Toan Sinh

Truéng Khoa
(Ky, ghi r0 ho tén)

Lam Quang Chuyén

GVHD: Thiy Pham Toan Sinh vi
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LOI CAM ON
-2 [ e ---

Loi dau tién cho phép chiing em giri 10i cam on chan thanh dén tat ca quy
thay c6 truong Cao Pang Cong Thuwong Thanh Phé H6 Chi Minh. Pic biét 1a
cac thay co trong khoa Dién — Pién Tur di tan tinh chi bao, day dd ching em

trong sudt ba ndm hoc qua véi tAm 10ng yéu nghé va tinh than trach nhiém.

Chung em chan thanh cam on thidy Pham Toan Sinh 1a nguoi truc tiép
huéng dan ching em, tan tinh gitp d& chiing em hoan thanh dé tai nghién ctru
ctia minh. Tuy thoi gian lam d6 4an khong dai nhung d3 giup chung em truong
thanh hon rat nhiéu, c6 thém nghiéu kinh nghiém, rén luyén ki ning va tac

phong trong cong viéc.

Cudi cung chung em kinh chuc quy thay co c6 that nhiéu stc khoe, ludn
tran day nhiét huyét trong cong tac giang day. Chic quy thay c6 thanh cong hon
trong sy nghiép trong ngudi, hoan thanh tét cong tac nghién ctru. Chuc Truong
Cao Pang Cong Thuong Thanh Phd HO Chi Minh ngay cang phét trién va 1on

manbh.

TP. HO Chi Minh, ngay thang nam

Nhom tac gia

GVHD: Thiy Pham Toan Sinh vii
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Hinh I:
Hinh 2:
Hinh 3:
Hinh 4:
Hinh 5:
Hinh 6:
Hinh 7:
Hinh 8:

DANH SACH CAC HINH ANH

Ban dé thé hién birc xa mdt troi ¢ Viét Nam

Cau tao ciia mét tam pin quang dién

Hai 16p bdn dan P/N ciia mét té bao quang dién

Noi tiép xiic giita hai logi silic (P/N junction)

Hinh dnh cdc hat photon trong di chuyén tao thanh dong tao thanh dnh sdng
So do két noi ciia mét hé thong pin quang dién co ban

Sor d6 van hanh cia Inverter khi két néi véi ludi dién

So do nguyén Iy hé thong pin quang dién két hedi khong lwu triv

Hinh 9: Hinh anh téng thé gidng dwong khu D

Hinh 10:
Hinh 11:
Hinh 12:
Hinh 13:
Hinh 14:
Hinh 15:
Hinh 16:
Hinh 17:
Hinh 18:
Hinh 19:
Hinh 20:

Hinh 21

Nhém NCKH cing véi GVHD tién hanh khdo sat mdi nha khu D cia truong
Dau két néi MC4

Bé chong sét lan truyén DC va AC

Thanh rail nhom

Thanh néi rail nhém

Chadn L mdi ton

Chét kep gitta va chot kep bién cia gian khung do
Tiép dia cho hé thong pin NLMT

Miéng tiép dia cdc tam pin NLMT

Kep tiép dia thanh rail

Giao dién chinh cua wng dung SUN2000

: Xudt file bdo cdo chi tiét vé hé thong ngay trén smartphone
Hinh 22:
Hinh 23:
Hinh 24:
Hinh 25:

Biéu do san lwong dién nang ciia hé thong pin NLMT két ludi trén iing dung
S6 liéu tinh toan tir PVGIS
Biéu do birc xa mat troi ciia hé théng duorc tinh bcing PVGIS

Biéu d6 san lwong dién nang cia hé théng dwoc tinh bang PVGIS

GVHD: Thiy Pham Toan Sinh X
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DANH SACH CAC BANG BIEU

Bang 1: S6 liéu vé birc xa mat troi tai Viét Nam

Bdng 2: Cdc yéu cau ky thudt chung ciia mot hé thong pin quang dién két hedi
Bang 3: thong ké cong sudt cdc thiét bi phu tai

Bang 4: Bang thong ké gia tri dong dién cdc pha cua khu D

Bang 5: So sdnh cdc ddc diém ciia pin Mono va pin Poly

Bang 6: Cdc thong sé ky thudt cia tam pin NLMT CS3U - 395P

Bdng 7: Pdnh gid chung vé cdc nha san xudt Inverter hién nay

Bdng 8: Théng sé ciia Inverter Huawei SUN2000-60K TL-MO

Bdng 9: Bdc tinh yéu cau cia thiét bi chong sét lan truyén DC

Bang 10: Thong ké thiét bi sir dung trong hé thong pin quang dién két ludi khu D
Bang 11: Tinh todn chi phi chi tra tién vay ngan hang trong 5 nam

Bdng 12: Céc s6 liéu ciia hé thong pin quang dién két ludi giang dwong khu D

Bang 13: San lwong thu dwoc va kha nang hoan von cia hé thong

GVHD: Thiy Pham Toan Sinh xi



Pé tai sinh vién nghién ciru khoa hoc 2020

DANH MUC CAC TU VIET TAT

NLMT Nang lugng mat troi

PMTMN Dién mat tro1 mai nha

VTTB Vat tu thiét bi

CPNC Chi phi nhan cong

CPPS Chi phi phat sinh

PVGIS Photovoltaic geographical information system

GVHD: Thiy Pham Toan Sinh xii
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LOI NOI PAU

% Mot trong nhimg xu hudng nghién ctru gan day 13 hé quang dién két néi hwedi dién.

Dién niing 14y tir cic hé quang dién két ndi ludi cho dén bay gid van con chwa kinh

té khi so sanh véi dién nang duogc lay tir cdc nguon nang lugng c6 dién, hay ngay

ca voi cac may phat dién sir dung nang luong tai tao khac, nhung chung thu hut su

quan tam boi vi:

Chung 1a mot nguén dién sach.

Chung thudc quyén sé hitu ca timg ca nhan hay timg cong ty.

Chung c6 thé duoc lap dat gan vi tri cAn ngudn dién.

Chung c6 thé gén vao cac toa nha va cac kién trac khac, do vay tiét kiém dugc
chi phi son phu va yéu cau vé dit dai dé xay dung cong trinh.

Chung hoat dong yén tinh va khong c6 thanh phan chuyéndong.

Chung c6 db tin cdy cao, tudi tho cao (>20 ndm) va chi phi béo tri thap.
Chung 1a cac modun va vi vdy co thé dé dang duogc thay d6i dé phu hop voi
ting vi tri va dé mé rong.

C6 nhiéu trién vong dé tiép tuc giam chi phi va phat trién cong nghé.

Ngo ra cia pin mat troi ti 1€ voi mic do chiéu sang va vi vay ndé phu thudc
vao dia diém, thoi diém trong ngay va diéu kién thoi tiét.

M6t hé quang dién doc lap co thé khong duoc tin cdy khi khong co ngudn
dién du trir.

Trong hé quang dién két ndi lué6i thi ludi dién cong cong chinh 1a ngudn dy
trir.

B6 nghich luu khong chi 13 ngd ra cong suét cia hé quang dién ma con dong
bd voi ludi dién cong cong.

Nhitng hé théng nay co thé co hodc khong c6 dcquy du phong. Hé thong co
dcquy tich trir 1am ting tinh tin cdy trong cung cp dién.

Hé thdng cho phép khach hang cung cip cho cac tai cia minh tir dién mat troi
san co, va nang luong vuot qua c6 thé duoc cung cép cho ludi dién dudi hinh
thirc vay-tra nham rat ngén thoi gian hoan vén dau tu.

Hé quang dién két ndi lu6i co thé tré thanh mot phan cia hé thong dién cong

cong.
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e Sy dong gop dién mit troi cho ludi dién tiy thude vao cong suit cia hé thong
va dac tinh tai ctia ngdi nha.

e Khi hé quang dién duogc tich hop véi luéi dién cong cong, dong cong suit
chay theo hai hudng.

e Ludi dién cong cong s& nhan lwong cong sudt du ra cia hé quang dién va s&
cung cap lai cho khich hang vao budi toi va nhiing liic cong suat cia hé
quang dién khong dép Ung du.

e Céc cong ty dién khuyén khich mé hinh ndy ¢ nhiéu noi trén thé gioi.

% Hé quang dién két ndi ludi co thé phan loai nhu sau:
e Heé quang dién két néi ludi duoc gan trén mainha
e He¢ théng quy mé sir dung lén
% C6 ngudi noi: “...ndng lwong lam ra mét hé thong pin mdt troi lon hon nang heong
né thu dwoc ...”(Hay noi mot cach doi sdng hon tién mua né dét hon tién mua dién.
Diéu nay trudc day la dung, tuy nhién véi cong nghé hién nay ti 18 nay 1a 1:4
nghiéng vé tién thu duoc. Tac 13 bo 1 triéu mua hé théng thi s€ thu duoc 4 triéu
tién nang lugng thu dugc). Mot thuc té 1a viéc st dung nang luong Mt troi 6 nudc
ta con qua xa voi 1a do ta ¥ vao ngudn ning luong thuy dién (ciing 1a mot loai ning
lugng sach). Nhung thuc té, nhu cau tiéu thu dién va su kho s& vi tinh trang cac hd
chtra xudng dudi mirc chét da giong mot hoi chudng nhe téi suy nghi niy ctia toan

bd moi nguoi!

L)

* Trén co s¢ d6 nhom sinh vién 16p CCQ1805C ching em chon ndi dung nghién ctru
“HE THONG PIN QUANG PIEN KET LUOI” lam dé tai nghién ctru khoa hoc

cua minh.
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CHUONG 1: TONG QUAN CO SO Li LUAN NOI DUNG VA PHUONG
PHAP NGHIEN CUU

1.1. Ly do chon dé tai
% Nhitng nim gan day sy phat trién vé quy mé gido duc cua nha trudng ngay cang
tang, luong dién tiéu thu cia nha trudng ngay cang ting, chi phi tién dién ting
cao, kinh phi nha truong bo ra dé tra tién dién ciing cao, lam thiéu hut kinh phi
cho céc hoat dong dao tao & trong truong.

» Mit khac, viéc st dung nhién liéu hoa thach trong san xuét dién 1a mot trong cac

L)

nguyén nhan giy bién doi khi hau va tham chi lam anh hudéng nghiém trong dén
suc khoe con nguodi. Cac nguon nguyén li€u ndi trén dang dan can ki€t vi vay
vi€c nghién ctru va st dung cac nguon nang lugng madi cd kha nang tai tao mang

tinh cap thiét.

L)

s Trong tinh hinh d6 Viét Nam ciing nhu nhiéu nuée trén thé gi6i rat coi trong viée
sir dung niang lugng tai tao trong san xuat dién. Ting phat biéu tai Hoi nghi cap
cao nhan dip 1& ra mat Nhém Ddi tac nang lugng Viét Nam (VEPG) vé van dé
phat trién nang lugng tai tao, B truong BO Cong Thuong Tran Tuén Anh cho
rang, trong bdi canh chi phi cong nghé ning luong tai tao dang giam, viéc chuyén
d6i ning luong sang mot nén kinh té xanh hon s& dong gbp vao chdng bién doi
khi hau bang viéc giam ndéng do khi phat thai nha kinh t6i mirc an toan.

% Tuy nhién do quy dat han ché, viéc phat trién dién mat troi tai day khong kha thi
ddi véi cac nha may di¢én mat troi cong suat 1én, chiém nhiéu dién tich dit ma
cha yéu xem xét tap trung theo huéng phét trién ing dung hé thong pin mit troi
cho céac toa nha (h¢ gia dinh, cic tda nha, cic trung tdm hanh chinh cua thanh
phd).

% Véi tinh hinh hién tai nhu vay, nhém nghién ctru chung em cho rﬁng dé tai:

“Thiét ké hé thong pin quang dién két ludi cung cip dién phuy tai giang duong

khu D truong Cao Pang Cong Thuong” 13 didu can thiét dé phu hop véi hudng

hién nay. Pay la mé hinh tao ra loi ich vé mit kinh té cho truong, vua 1a mo hinh
hoc tap truc tiép cia sinh vién khoa Dién — Dién tir sau ndy, gop phan ning cao
trinh d6 chuyén moén giang day cua trudng ta.

1.2. Poi twong va pham vi ciia dé tai
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< Déi twong:
+ Co so ly thuyét vé pin niang luong mat troi, cic tai liéu va nghién ciru lién
quan dén hé thdng pin quang dién két ludi
4+ Thiét ké hé théng pin mat lwgng mat trdi 4p mai phu hop véi tinh hinh coa
truong Cao Dang Cong Thuong hién tai.

s Pham vi nghién ciru:

+ Truong Cao Piang Cong Thuong TP. HCM cu thé 1a giang duong khu D
cua truong.

1.3. Muc tiéu nghién ctru

< Tim hiéu v& pin quang dién va cac thiét bi co ban ciia mot hé thdng pin quang
dién két ludi, tir d6 xay dung li thuyét vé hé thdng pin quang dién két ludi.

< Khao sat phu tai cung cp dién, thu thap cac s liéu lién quan cta giang duong
khu D dé phuc vu cho viéc tinh toan va thiét ké sau nay.

% Thiét ké hé thdng pin quang dién két luéi cung cap dién phu tai cho giang duong
khu D cta Truong Cao Pang Cong Thuong.

< DPanh gia hiéu qua vé mat kinh té cua hé thdng khi duoc dwa vao van hanh.

1.4. N¢i dung va phuwong phap nghién ctiru

% Noi dung 1: Tim hiéu li thuyét vé h¢ thong pin quang dién két hroi

= Tim kiém va chét loc cac kién thire tir nhitng tai liéu va nghién ctru c6 san,
tham khao tai liéu & nhiéu dang (sach, bdo cdo, cac bai bao,...) c6 ndi
dung nhu:

v' Kién thirc vé ning lugng tai tao va ning luong khong tai tao.
v/ Cong nghé sir dung ning luong sach hién nay trén thé gidi.
v Pic diém dia li tu nhién cta noi nghién ctru.

+ Danh gia tim ning ung dung Ning luong mit trdi 4p mai dbi v6i khu vuc
va tinh hinh hién tai cta truong Cao Dang Cong Thuong (tim hiéu luong
birc xa mat troi, cac quy dinh ctia nha nudc vé dién mat troi ap mai,...)

% Noi dung 2: Thu thip, tinh toan s6 liéu thuc té lién quan dén h¢ thong cung
cap dién phu tii ciia giang dwong khu D. Khio sat vé vi tri du tinh lip d:it hé
thong.

+ Két hop 2 phuong phép tinh toan cong sudt phu tai cia giang duong khu D

cua truong do la:
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v' Sir dung céac sb lieu dong dién téng cuia khu nha D dugc do dac truc
tiép trong nhiéu khoang thoi gian khac nhau dé tinh toan ra cong suat
phu tai cua Khu D.
v' Théng ké s luong va sb liéu vé cong suit cua tirng phu tai cia toan bd
khu nha D dé phuc vu cho viéc tinh toan cong Suét.
£ Khao sat khu vuc mai nha cua giang duong khu D (noi dy tinh lip dit hé
thong):
v" Do dac dién tich, dd nghién, huéng néng va céac sb liéu khac cua phﬁn
mai nha dé phuc vu cho viéc tinh toan thiét ké.
v' Thu thap cac hinh anh thuc t& c¢6 lién quan dén phin mai dy tinh lip
dit dé tang tinh x4c thuc cho bai bao céo sau nay.
% Noi dung 3: Thiét ké hé thong pin quang dién két lwéi cho khu D trwong Cao
Ping Cong Thuong.
+ T céc s6 liéu do dac duge tir viée khdo sat méi nha khu D, tinh toén thuc
té s6 lugng tm pin trong hé thong.
+ Tinh toan cong suat va cac sd liéu lién quan cua hé thong
£ Lén phuong 4n thiét ké hé thong:
v" Duya vao cac sb li¢u tinh todn, tra cataloge cua nha san suét dé Iva chon
thiét bi cho hé thong (Pin, Inverter, gian khung d3....)
v Tinh toan lya chon phuong phap du ndi, lap dit hé thong.
v/ Tim hiéu Gmg dung quéan 1i hé thdng, gidm sat va thu thap sb liéu qua
dién thoai,...
+ Sir dung phan mém AutoCad 2D, 3D dé v& ban vé& cho toan hé thong.
% Noi dung 4: Panh gia hiéu qué vé mit kinh té ciia hé thong khi dwa vao van
hanh.
& Tinh toan tong chi phi cho h¢ théng (bao gém chi phi vat tur thiét bi, cong
lap dit, chi phi bao tri va céac chi phi khac).
+ Tinh toan loi nhuan dat duoc cua hé théng theo thang, nam... Tinh toan
thoi gian hoan von cua hé thong.
4 Két luan vé hiéu qua kinh té ciia hé thong mang lai.
< Noi dung 5: Viét bao cao tong hop, tién hanh bio cio két qua nghién ciru

truéc hoi dong
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4 Soan thio bao cio tong hop ghi lai cac thanh qua da dat dugc trong qua
trinh nghién ctru.

& Chinh stra, In 4n cac tai liéu, ban vé dung trong hé théng. Kiém tra ki
ludng cac thiét bi va noi dung lién quan dé phuc vu bdo céo trudc hoi
dong.

£ Nop bao cao tong hop chd ngay tién hanh bao cdo két qua trudc mit hoi

dong.

GVHD: Thiy Pham Toan Sinh 6



Pé tai sinh vién nghién ciru khoa hoc 2020

CHUONG 2: CO SO LI THUYET

2.1. Tinh hinh chung va tiém ning phat trién Ning Lwong Mit Troi tai TP.

Ho6 Chi Minh
% Tinh kha thi cua viéc lip dat pin niang lugng mit trdi trong diéu kién vi tri lap
dat: anh sang mit troi chiéu dén duoc noi lip dat hé théng ¢ muc nao? Gia tri

nay dugc biét td1 nhu “tiém nang mat tro1”, “buc xa tdi clia mat tron”.

SOLAR RADIATION MAP OF VIETNAM
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Fig. 6 Map of annual average of daily direct normal irradiation (kWh m? day'l) in Vietnam.

Hinh 1: Ban doé thé hién birc xa mdt troi & Viét Nam
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X/
L X4

N6 duoc do boi kWh/m?/ngay hodc kWh/m?*/nam. Hién nay Bé Coéng Thuong da
cong bd ban dd cho th?iy tiém nang ning lugng mat troi tai cac vung ¢ Viét Nam.
Trung binh, tong béc xa ning lwong mat troi ¢ Viét Nam vao khoang
4kWh/m?/ngay & céc tinh mién Béc va khoang 5kWh/m?*/ngay & céc tinh mién
Trung va mién Nam, trung binh ca nudc khoang 4,58k Wh/m*/ngay.

Tu dudi vi tuyén 17, blic xa mat troi khong chi nhiéu ma con rat 6n dinh trong
sudt thoi gian ctia nam, giam khoang 20% tir mua kho sang mua mua. S6 gio
nang trong nim ¢ mién Bic vio khoang 1.500 - 1.700 gid trong khi & mién
Trung va mién Nam Viét Nam, con s6 nay vao khoang 2.000 - 2.600 gid mdi
nam.

Dudéi day la bang sb liéu vé lugng burc xa mat troi tai cac vung mién nudc ta.

Theo tai li¢u khao sat lugng burc xa mat troi ca nudc:

Bang 1: S6 liéu vé birc xa mdt troi tai Viét Nam

Gio' ning Cwong do birc xa mat ,
Viing ) Ung dung
trong nam troi (kWh/m”, ngay)
Pong Bic 1.600 — 1.750 3,3-4,1 Trung binh
Tay Bic 1.750 — 1.800 4,1 -49 Trung binh
Bic Trung Bo 1.700 — 2.000 4,652 Tét
Tay Nguyén va Nam L,
2.000 — 2.600 4,957 RAt tot
Trung Bo
Nam Bo 2.200 —2.500 4,3-4,9 Rét tot
Trung binh ca nwée | 1.700 —2.500 4,58 Tét

X/
L X4

Dua vao céc sb liéu trén cho ta théy nudc ta co6 lugng blrc xa mat troi rat tot. Khu
vuc phia Nam c¢6 niang lugng mat trdi cao nhét va phan b tuong ddi déu trong
sudt ca nam. Trir nhitg ngay c6 mua rao, c6 thé noi trén 90% sb ngay trong nim
déu co thé sir dung ning luong mit troi cho sinh hoat. SO gid néng trung binh ca
nam trong khoang 2.000 dén 2.600 gio.

Theo s6 liéu théng ké, Thanh phé HO Chi Minh nam trong khu vuc c6 buc xa
mat troi manh. S6 gid nang trung binh 14 6h/ngay va lién tuc trong sudt ca nam,

khong bi gian doan nhu & Bic bo. Cuong do buc xa mat troi trung binh cia

GVHD: Thiy Pham Toan Sinh 8



Pé tai sinh vién nghién ciru khoa hoc 2020

TP.HCM la kha cao dat trung binh vao khoang 1.773 kWh/m*/nam, tuong (mg

4,85 kWh/m*/ngdy nén tiém ning phat trién va tmg dung ning lugng mit troi dé
phat dién 1a rat 1on.
2.2. Ly thuyét vé théng pin quang dién két lwéi
< Dé c6 1 hé thdng pin quang dién thi dau tién ta cin quan tdm dén tdm pin quang
dién (solar) vi day 1a bo phan dau tién va cling 1a quan trong nhét cia hé théng,
vay 1 tdm solar ¢ ciu tao va nguyén 1i hoat dong nhu thé nao?
2.2.1. Ciu tao clia tim pin quang dién

s Mot tam pin quang dién dwoc cau tao tir 8 phan co bdan nhu sau:

©

Khung nhém
Kinh cudng Iyc

Lép mang EVA
Solar cell
Lép ming EVA

Tam nén pin

Hop dsu diy

Cép dién
Jack két ndi MC4

Hinh 2: Cdu tao ciia mét tam pin quang dién
a. Khung nhom:

% Co chtric nang tao ra mot két cau du cing cap dé tich hop solar cell va cac bd
phan khac 1én. Véi thiét ké cimg cap nhung van dam bao trong luong du nhe,
khung nhém c6 thé bao vé va cb dinh cac thanh phan bén trong trudc tai trong
gi6 16n va ngoai luc tac dong bén ngoai.

b. Kinh cuwdng luc:

% Giup bao v¢ solar cell khoi cac tac dong cua thoi tiét nhu nhiét do, mua, tuyét,
bui, mua da (duong kinh 2,5cm tré xudng) va céc tac dong va dap khac tir bén
ngoai. Kinh cudng luc duge thiét ké co do day tir 2-4mm (da s 13 khoang 3.2-
3.3mm) dé dam bao vira dii kha ning bao vé va duy tri duge do trong sudt cho

tam pin mat troi (4nh sang it bi phan xa, kha nang hap thuy t6t).
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c. Lop mang EVA (ethylene vinyl acetate):

% Con duoc duge goi la chat két dinh, 13 2 16p mang polymer trong sudt dugc dat
trén va dudi 16p solar cell co tac dung két dinh solar cell véi 16p kinh cudng luc
phia trén va tim nén phia dudi. Lép ndy con c6 tac dung hap thu va bao vé solar
cell khéi sy rung dong, tranh bam bui va hoi am. Vat liéu EVA c¢6 kha nang
chiu dung nhiét do khéc nghiét va c6 do bén cuc ky cao.

d. Lép Solar cell (té bao quang dién):

% Pin mit troi duge cu tao tir nhidu don vi nhé hon 1a solar cell. Nhitng loai pin

nang lugng mat troi thong dung nhu mono va poly duoc lam tur silic, mot loai

chét ban din phd bién. Trong mot cell, tinh thé silic bi kep gitta hai 16p dan dién

(ribbon va céc thanh busbar). M6t té bao quang dién st dung hai 16p silic khac

nhau, loai N va loai P.

% Vit liéu dé ché tao pin NLMT hién nay la silic dang tinh thé, trong d6 nguoi ta
thuong chia lam 3 loai pin nhu sau:

+ Pin mdt troi don tinh thé (mono): La loai c6 hi¢u suét chuyén ddi cao
nhat 1én dén 16%, dugc xem 1a loai dit tién nhat do duoc cét truc tiép
tir cac khdi tinh thé silic hinh 6ng.

& Pin mt troi da tinh thé (poly): La loai duoc 1am tir silic nung chay va
phu thanh 16p lién nhau khong chia khdi nhu don tinh thé. Hiéu suit
chuyén di ctia loai pin nay thap hon don tinh thé tuy nhién mat d6 phu
ctia né lai cao hon tim pin mat tré1 mono trong cung mot dién tich nén
bu lai vé san luong dién.

+ Pin mdt troi dang méng (thin-film): Loai nay cling dugc lam tur silic
nung chay da tinh thé nhung dugc xem 14 loai ¢ hiéu suat thap nhat va
gi4 thanh ciing thap nhat.

e. TAm nén pin (phia sau):

¢ Co6 chirc nang cach dién, bao vé co hoc va chéng am. Vat liéu duoc st dung cé

thé 1a polymer, nhuya PP, PVF, PET. Tdm nén c6 do day khac nhau tuy vao

hang san xuat. Phan 16n tam nén s€ c6 mau trang.
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f. Hop dau diy (junction box):

< Nam ¢ phia sau cung, 14 noi tip hop va chuyén ning lugng dién duoc sinh ra tir
tam pin nang lugng mat troi ra ngoai. Vi day 1a diém trung tdm nén duoc thiét
ké bao vé kha chéc chan.

g. Cap dién DC:

¢ Loai cap dién chuyén dung cho dién nang lugng mat troi, c6 kha nang cach dién
mét chiéu DC cuc tot, kém v&i dé 1a kha nang chéng chiu tot trude su khic
nghiét cua thoi tiét (tia cuc tim, bui, nude, ém..) va tac dong co hoc khac.

h. Jack két ndi MC4:

% La dau nbi dién thuong dugc dung dé két ndi cac tAm pin mat troi. “MC” trong
MC4 1a viét tit ctia nha san xuat Multi-Contact. Loai jack két nbi nay gitip ban
dé dang két ndi cac tAim pin va diy pin bang cach gin jack tir cac tim pin lién
ké voi nhau bang tay.

2.2.2. Nguyén li hoat ddng ciia tAm pin quang dién

+ Dé giai thich nguyén 1y 1am viéc cla pin ning luong mat troi thi phai lai giai
thich nguyén 1y ctia mot don vi nhé hon 14 solar cell (Pin mit troi duge céu tao
tir nhiéu solar cell).

+ Nhu da dé cap ¢ phan cdu tao tAm pin ning lwong mat tryi, mot t& bao quang
dién str dung hai 16p silic khac nhau, loai N c6 cac electron du thtra va loai P co

cac khoang tréng cho cac electron du thira, goi 14 19 trong.

Hinh 3: Hai I6p ban dan P/N ciia mét té bao quang
dién
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+ Tai noi tiép xuc giita 2 loai silic (P/N Junction), electron c6 thé di chuyén qua
tiép dién P/N dé lai dién tich duong & mot mat va tao ra di¢n tich &m ¢ mat con

lai.

P/N JUNCTION

Hinh 4: Noi tiép xiic gitta hai logi silic (P/N
Jjunction)

+ Co thé hinh dung, 4nh sang 1a mot dong cac hat nho li ti goi 1 cac hat photon

(ban ra tir mat troi).

N

Hinh 5: Hinh anh cdc hat photon trong di chuyén tao thanh dong
tao thanh anh sdang

+ Khi bé mat tim pin quang dién duogc chiéu sang. Hién tugng buc xa mat troi
thAm thu vao té bao quang dién, mang theo ngudn ning luong photon doi dao.
Nguén nang lugng nay dugc tich trlr ngay mot nhiéu, dén khi dat gi61 han
chung s& gay nén hién twong cac electron bi birc ra khoi cau tao nguyén tir.

+ Electron mang dién tich am va 1 trong mang dién tich duong nay c6 thé di

chuyén tu do, nhung béi vi trudng dién tir tai tiép dién P/N nén chung chi c6 thé
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2.3.
2.3.

di theo mot hudng tao thanh dong (electron bi hut vé mat N va 13 tréng bi hut
vé mit P). Ma n6 chinh 14 dong dién mot chiéu (DC) ma ta van hay goi.

+ Electron 1 thir duy nhit di chuyén trong solar cell va quay vé noi xuét phat.
Chéng c6 thtr gi hao mon hay can kiét nén solar cell c¢6 tudi tho 1én t6i hang
chuc nam.

= Dién duoc tao ra tir tAim pin nang luong mat troi 1a dién mot chiéu (DC). Tur day
ta st dung mot thiét bi chuyén dung dung dé chuyén dién DC thanh AC (dién
xoay chiéu). Va thiét bi d6 1a inverter.

Bo nghich lwu cho hé pin quang dién két ndi luéi (Inverter)

1. Vai tro va phan loai Inverter

a. Vai tro

7
0‘0

Bo nghich luu déng vai trd nhu bo diéu hoa cong suit (Power Conditioner) 1a
chia khoa lién két mang quang dién véi ludi dién trong hé quang dién két ndi
ludi.

N6 hoat dong nhu mdt bd phan trung gian bién d6i dong DC dugc sinh ra béi cac
pin mit troi thanh dong AC cung cép cho luéi dién.

B6 nghich luu tao ra séng sin c6 chét lugng tdt, theo dién ap va tan s6 cua ludi,
va léy ra cong suét cuc dai tir cac pin mat troi nhd b do tim diém cong suét cuc
dai.

Cac cap dién ap ngd vao cua bd nghich luu duogc thay ddi cho dén khi tim ra
dugc diém cong suat cuc dai trén duong dic tinh V-I.

Bo nghich luu giam sat tt ca cac pha va ngd ra ciia b nghich Iuu va no duoc
diéu khién theo sy thay doi cia dién ap va tan sd.

B6 nghich luu két ndi ludi thong thuong sir dung phuong phéap didu ché do rong
xung (PWM) va hoat dong trong khoang tir 2 kHz dén 20 kHz. Cac bd nghich luu
duoc dung dé diéu hoa cong suit va ddng bd ngd ra cta hé quang dién véi ludi

dién.

b. Phan loai

% Nhin chung, cdu hinh hé quang dién két ndi lu6i khong c6 luu trir duoc phan

thanh 4 loai:
+ B0 nghich luu tong
+ B0 bién d6i DC-DC v6i mot bo nghich lwu ¢ ngd ra
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+ B0 nghich luu nhanh
+ B0 nghich luu dugce tich hgp véi modun pin quang dién
2.3.2. Nguyén li hoat dong cua Inverter
% Dé hiéu rd hon vé nguyén li hoat dong ciia mot Inverter, ta s€& xét cach hoat dong

ctia nd trén mot hé thdng pin quang dién co ban theo so d6 nhu hinh 6.

String 1 Grid
MPPT Inverter
String 2

Y o e e e 4

W o v o 4 T2z

L —

String 3

Hinh 6: So do ket noi cia mot hé thong pin quang dién co ban
% Trong hé thong ndy, cac tim quang dién dugc mic nbi tiép véi nhau tao thanh
nhiing String quang di¢n, cac string quang dién nay dugc ghép song song véi
nhau n6i dén mot duong din DC va di thang dén Inverter.
< Dén day, khi cai tAm pin quang dién hip thu ning luong tir 4nh sang mit troi va
chuyén héa thanh dién ning (DC), ngudn dién ndy s& duoc bd nghich luu

(Inverter) bién doi tir dong DC thanh dong AC trudc khi hoa vao luéi dién.

C ou\'el‘t911 In\'el'tel'

Vi X l Tp\\} 1 P\\'.\IT

y

\ 4

PV Array

Vac
| MPPT control CC-VsI Iac
control
l Vdc* ~ VacJIac
| Iac* n
Active current 1 oA e\ ,r Reactive current
control [ Ip* =N\ Ig™ L control
4 7

Hinh 7: So' @6 vdn hanh viia Inverter khi két noi voi lwdi dién
% So d6 khbi trén trinh bay so lugc cach van hanh chuyén ddi dong dién cua bo
nghich luu (Inverter), trong do:
+ Hai vong diéu khién ngoai hoat dong doc 1ap v6i nhau, diéu khién dong
cong sudt thyc va cong suat phan khang tir bo nghich luu.
+ Cong suét thuc duoc diéu khién boi thuat toan do tim diém cong suét cuc
dai véi mot vong diéu khién dién 4p lién két DC bén trong cung cip bién do

dong dién thuc dé nghi.
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4 Dién ap lién két DC duoc giit & gia tri yéu ciu nho vong diéu khién PI, s&
cho ra bién d6 dong dién yéu cau.

4 Vo ban dém, bo bién ddi van co thé duoc sir dung dé diéu chinh cong suét
phan khang ctia hé thong két ndi ludi, mic du n6 khong cung cap cong suat
tac dung.

4 Trong thoi gian nay, bo diéu khién PI van giit mot dién ap lién két DC cuc
tiéu cho phép hé théng didu hoa cong suét tiép tuc hoat dong cung cip cong
suat phan khang can thiét.

4 Su diéu chinh dién ap diy AC duoc tién hanh boi bd diéu khién cong suit
phan khang riéng biét, dua ra bién do dong dién phan khang yéu cau, Iy ¥,

4 Hé thong didu khién co6 thé didu khién thay ddi cong suit phan khang dé
dap ung sy dao dong cua dién ap AC.

4 Bén trong, con co bd diéu khién dong dién, dong dién Ip cung pha voi dién
ap day va dong Iq* l1éch pha 900 50 véi dién ap day. Chung dugc cong lai
hinh thanh dong dién yéu cau cho bo bién ddi 1a I4¢™.

+ B0 diéu khién CC-VSI chuyén dong dién 14" sang dong dién AC.

2.3.3. So Do va nguyén 1y hoat djng ciia hé thong pin quang dién két ludi

a. So' dd va nguyén Iy hoat dong ciia hé thong.

v
DB |
.---d =----|
i Solar | !
[ J 1
Gian pin NLMT i i
H ! Ta dién
i an phéi Lwéi dién
i ::;lerter H Thigtbi phan phoi ]
a ludt 1 qudc gia
! | Podém
Pong catDC [ Déng cat AC :

Tl e A

M

DC AC
+—>

2 chiéu

Inverter
hoa ludi

Hinh 8: So d6 nguyén 1y hé thong pin quang dién két lwéi khong luu triv
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< Nguyén Iy hoat dong ciia hé théng:

£ Tam pin nang luong mit troi s& duge 1ap dat trén mai nha. La noi hip thu
va chuyén hoa ning luong mit troi thanh dién ning.

+ Hé thong inverter s& chuyén doi ngudn dién tao ra tir cic tAm pin ning
luong mat troi thanh nguén dién xoay chiéu va két ndi vao luéi dién dé
cung cip dién ning cho tai tiéu thu.

+ Hé thong do dém s& giup quan 1y ngudn ning luong dong gdp cua hé théng
pin ning lugng mit troi cho tai. Ludi dién két hop voi hé théng pin ning
lugng mit troi dé cung cap dién ning cho tai tiéu thy.

+ Hé théng pin nang luong mat troi s€ nhan buc xa mat troi va chuyén hoa
thanh ngudn dién mot chidu (DC). Ngudn dién DC nay s& dugc toi vu hoa
hiéu suat chuyén d6i DC/AC thong qua inverter grid tie (bo chuyén d6i dién
ndi ludi) voi cong nghé MPPT (Maximum Power Point Tracking) nham t6i
vu hoa ngudn nang luong tir hé pin NLMT va cung cap dién ning cho tai.

4 Nguon dién AC tir hé théng pin nang luong mit troi sé dugc két nbi voi tit
dién chinh cua khu vuc, hoa dé)ng bd vao ludi dién hién hiru, cung cép dién
ning song song voi ngudn dién ludi, gitp giam dién nang tiéu thy tir ludi
cua khu vyc str dung.

+ Khi dién lu6i bi mat, inverter sé nhanh chéng ngét két ndi véi ludi dién.
Diéu ndy d¢am bao chic chan trong truong hop ludi mét dién, hé thdng pin
nang luong mit troi khong phat vao luéi dién gay nguy hiém cho nhan vién
stra chita. Chirc nang nay goi la anti-islanding.

+ Bén canh do viéc inverter co ché do6 thong minh, ty do tim va déng b pha
nham két ndi gitra dién nang tao ra tir hé pin NLMT va dién ludi.

b. Cac yéu ciu k¥ thuit chung ciia hé théng
% Tuan thii theo Thong tu 16/2017/TT-BCT ngay 12/9/2017 (goi tat 1a TT16) va
Thong tu 39/2015/TT-BCT ngay 18/11/2015 (goi tit 1a TT39) cia Bd Cong
Thuong vé viée Quy dinh hé théng dién phan phéi, hé théng dién nang luong mat

trdi c6 yéu cau ky thuat chung nhu sau:
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Bang 2: Cdc yéu cau ky thudt chung ciia mot hé thong pin quang dién két hedi

STT

Dac tinh

Mo ta dac tinh

Yéu ciu bat
budc theo
TT16 va
TT39

Cong suat va vi

tri dau noi

Tong cong suat dat cia cac hé thong dién
mat tro1 dau noi vao cap dién ap ha ap cua
tram bién ap ha thé khong dugc vuot qua

cong suat dat caa tram bién ap do.

bap ung

Hé thong dién mit troi co cong suat tir 03
KWp duoc ddu ndi vao luéi dién ha ap 03

(ba) pha.

bap ung

Tan so

Hé thong dién mat troi phai c6 kha ning
duy tri van hanh phat dién lién luc trong
ddi tan s6 49 Hz dén 51 Hz. Khi tan s h¢
théng dién nim ngoai dai tin sd néu trén
thi hé thong dién mat troi phai c6 kha
nang duy tri van hanh phat dién trong thoi

gian ti thiéu 0,2 gidy.

bap ung

Dién ap

Hé thong dién mat troi phai co kha niang
duy tri van hanh phat dién lién tuc khi
dién 4p tai diém d4u ndi trong dai tir 85%
dén 110% dién ap dinh mirc (380V). Khi
dién 4p tai diém dau ndi nam ngoai dai
dién 4p nhu da néu trén thi hé théng dién
mat troi1 phai c6 kha nang duy tri van hanh

phat dién trong thoi gian tdi thiéu 02 giay.

Dap tng

Xam nhap caa
dong dién mét

chiéu

Su xam nhp cua dong dién mdt chiéu vao
luédi dién phan phoi so voi dong dinh mure

tai diém dau noi.

<0,5%

GVHD: Thiy Pham Toan Sinh
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Thanh phan tht ty nghich ciia dién ap pha

5 Can b%lng pha | so vdi dién dp danh dinh trong ché d6 lam <5%
viéc binh thuong.
Téng dd bién dang song hai dién ap
e A ek A <6,5%
Séng hai dién | (THD) tai diém dau noi.
6 -
ap Bién dang song hai dién ap riéng 1€ tai
o <3%
diém dau noi.
i Trong diéu kién van hanh binh thuong, | Pgose, = 1,00
Nhap nhay dién . . o 7.
7 ) muc nhap nhay dién 4p tai diém dau ndi
ap . . Pii950, = 0,80
khong dugc vuot qua gidi han.
8 | Heé so cong suat | HE sO cong sudt coso tai vi tri d4u nbi. >0,9
9 Noi dat Trung tinh ndi dat tryc tiép bap ting
D6i voi hé théng di€n mat troi co6 cong
10 Bao vé suat tir 10 kVA trg 1én thi phai c6 hé | Dap ung

théng bao vé.

GVHD: Thiy Pham Toan Sinh

18



Pé tai sinh vién nghién ciru khoa hoc 2020

CHUONG 3: KHAO SAT CUNG CAP DIEN PHU TAI CUA KHU D
TRUONG CAO PANG CONG THUONG

3.1. Tinh toan cong suat phu tii ciia khu D theo cong suit ciia cac thiét bi
dién phu tai

Bang 3: thong ké cong sudt cdc thiét bi phy tdi:

STT | Tén thiét bi Cong Sudt | Ghi cha
1 Boéng dén 36W
2 Quat tran 100W
3 May lanh 1.5 HP 1134W
4 May chiéu 250W
5 May nudc nong lanh 650W
6 May lanh 4m tran 3 HP 2268W
7 May tinh ban 300W
TANG 1

6 dén: 6 * 36 =216 (W)
2 quat: 2 * 100 = 200 (W)
1 may lanh 1.5 HP: 1134 (W)

Ppioi= ks * (Pmi * Kumi + Pauat ™ Kuquat) T Paen
=0.9 * (1134 *0.7+200 * 0.7) + 216
=1056.42 (W)
Do s6 luong thiét bi ctia cac phong D101, D102, D103, D104, D105, D106, D108,
D109 1a nhu nhau nén ta co:
Pp102 = Ppios = Ppios = Ppios = Ppios = Ppios = Ppiog = Ppior = 1056.42 (W)
D107
Ngoai cac thiét gibng nhu phong D101 thi c6 thém 1 may nude nong lanh 650W
Ppio7= ke * (Pt * Kumi T Pauat ™ Ku.quat T Put ™ Kunt) + Paen
=0.9 * (1134 *0.7+200 * 0.7+ 650 * 0.7 ) + 216
=1327.04 (W)
D110
3 May lanh 4m tran 3 HP: 2268 (W)
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1 May chiéu: 250 (W)
35 bong Led: 35 x 12 =288 (W)
PD110: ks * (Pml * ku.ml + Pmc * kuAmc) + Pdén

=0.8 * (2268 * 0.7 + 2268 * 0.7 + 2268 * 0.7 + 250 * 0.7) + 288

— 4238.24 (W)
Suy ra:
Pingt =k™ (Ppior + Ppio2 + Ppios + Ppiosat ... + Ppiig)
=0.63 *(1056.42 x 8 + 1327.04 + 4238.24)
— 8830.5(W) = 8.83 (kW)
TANG 2:
D206

8 cdp den: Py, = 576(W)

6 quat: Pgu, = 600 (W)

2 may lanh 1.5 HP: P, = 2268 (W)
1 May chiéu: P, = 250 (W)

55 may tinh ban: P, = 16500 (W)

Ppoos= Ks ™ (P * Kumi T Prme ™ Kume T Pquat * Kuquat T Ppe ™ Kupe) + Paen
=0.8 * (2268 * 0.7 + 16500 * 0.7 + 600 * 0.7 + 250 * 0.7) + 576
=11562.08 (W) =11.56 (kW)

D207
8 cdp den: Py, = 576(W)
3 quat: Pgue = 300 (W)
1 may lanh 1.5 HP: P, =1134 (W)
1 May chiéu: P, = 250 (W)
31 may tinh ban: P, 9300 (W)

Pp2o7= Ks * (P * Kumt T Pre * Kume + Ppe ™ Kupe T Pguat * Ku.quat) T Paen
=0.8 * (1134 * 0.7 +9300 * 0.7 + 300 * 0.7 + 250 * 0.7) + 576
=6727.04 (W) =6.73 (kW)

D212
8 cdp den: Py, = 576(W)
4 quat: Py, = 400 (W)
2 may lanh 1.5 HP: P,,; = 2268 (W)
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1 May chiéu: P, = 250 (W)
36 may tinh ban: P, = 10800 (W)
Pp212= ks * (P * Kumi + Prne ™ Kume T Ppe * Kupe T Pauac ™ Kuquat) T Paen
=0.8 * (2268 * 0.7 + 10800 * 0.7 + 400 * 0.7 + 250 * 0.7) + 576
=8.26 (kW)

2 cap den: Py, = 144(W)

1 quat: Pgyee = 100 (W)

1 may lanh 1.5 HP: P, = 1134 (W)
6 may tinh ban: P,. = 1800 (W)

Pp210= Ke * (Pt * Kumt + Ppe * Kupe + Pauat * Kuquat) + Paen
=0.9 * (1134 * 0.7+ 1800 * 0.7 + 100 * 0.7) + 144
=2055.42 (W) = 2.05 (kW)

Ppaos = Ppa13 = Ppage = 11.56 (kW)
Ppago = Ppao7 = 6.73 (kW)
Ppa11 = Ppaip = 8.26 (kW)

Suy ra:
Ping2 = K¢ ™ (Pp2os + Pp2o7 + Ppaos + ... + Pp212)
=078 * (11.56 *3+6.73 * 2+ 8.61 * 2 + 2.05)
= 52.08 (kW)
TANG 3:
D314

8 cdp den: Py, = 576(W)

5 quat: Pgue = 500 (W)

2 may lanh 1.5 HP: P, = 2268 (W)

1 May chiéu: P, = 250 (W)

42 may tinh ban: P, = 12600 (W)

Pp212= Kg* (Pt * Kumt + Prne ™ Kume + Ppe * Kupe T Pguat ™ Ku.quat) T Paen

=0.8 * (2268 * 0.7 + 12600 * 0.7 + 500 * 0.7 + 250 * 0.7) + 576
=9.32 (kW)
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D316
13 cap den: Py, = 936(W)
7 quat: Py = 700 (W)
3 may lanh 1.5 HP: P, = 3402 (W)
1 May chiéu: P, = 250 (W)
43 mady tinh ban: P, = 12900 (W)

Pp21o= Ks* (Pt * Kumi T Prme * Kume T Ppe * Kupe + Pquat * Ku.quat) + Paen
=0.8 * (3402 * 0.7 + 12900 * 0.7 + 700 * 0.7 + 250 * 0.7) + 936
=10.6 (kW)

Pp31a = Pp3is = Ppsi17 = Ppsis = Ppaig = 9.32 (kW)

Suy ra:
Piing 3 =k * (Pp314 + Pp3is + Ppsig + ... + Ppzio)
=0.78 * (10.6 + 9.32 * 5)
— 44.61 (kW)

TANG 4, TANG 5, TANG 6, TANG 7:
Phong li thuyét 16n: 7 quat, 1 may chiéu, 13 cap dén
Prrron = ke ™ (Pt * Kumi + Prne * Kume + Ppe * Kupe T Pguac ™ Ku.quat) T Paen
=0.9 * (700 * 0.7 + 250 * 0.7) + 936
= 1.53 (kW)
Phong li huyét nhé: 5 quat, 1 may chiéu, 6 cap den
Prrnne = Ks * (Pt * Kumt + Prne ™ Kume + Ppe * Kupe T Pauat ™ Kuquat) T Paen

= 0.9 * (500 * 0.7 + 250 * 0.7) + 432

=1 (kW)
Suy ra:

Pings  =ke™ (3 * Prrane +2 * Prrion)
—0.78 % (3% 1+1.53*2)
= 4.73 (kW)

Pings  =ke™ (5 * Prrnne + 1 * Prrien)
~0.78 * (5x 1+ 1.53)
= 6.53 (kW)

Ptz‘ang 6 =k* (4 * Prrron)
=1*(1.53*4)
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=6.12 (kW)
Ping7  =ke™ (2 * Prrane +3 * Prrion)
—0.78 % (2% 1+ 1.53 % 3)
= 5.14 (kW)
TANG 8:
D803

3 cap den: Pge, = 216(W)
1 quat dirng 1on: P g, = 400 (W)
4 quat: Py, = 400 (W)
12 mdy tinh ban: P,. = 3600 (W)
Ppsos= ks * (Ppe * Kupe T Pguat ™ Ku.quat) + Paen
=0.9 * (3600 * 0.7 + 800 * 0.7) + 216
=2.98 (kW)
Ppsos = Ppsos = Ppsos = 2.98 (kW)
Ppso2 = Ppsos = Ppso7 = Ppsos = Ppsoo= 1.5 (kW)

Suy ra:
Pings = K¢ ™ (Ppgo2 + Ppgos + Ppsos +-..F Ppgoo)
—0.78 % (3% 2.98+ 5 * 1.5)
=12.83 (kW)
TANG HAM:

2 bom nudc luan phién: Py, = 7.5(kW)
Suy ra:
Pingnim = Ks* (Ku * Poom)
=09*2*75%*0.5)
=6.75 (kW)
THANG MAY:
2 dong co thang may: P; = 11(kW)
Suy ra:
Phangmay = Kyo * 1 * Py * (/P + Py
=0.85*2* 11 *y1+0.1*11%*2
=20.9 (kW)
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TONG CONG SUAT CUA GIANG PUONG KHU D:

Puwp =K * (Pingnim + Pihang may Pring 1 + Peang2 + Prings + ... + Puingg)
=0.63 * (6,75 + 20,9 + 8,83 + 52,08 + 44,61 + 4,73 + 6,53 + 6,12 + 5,14
+12,83)
=106.17 (KW)

3.2. Tinh toan cong suit phu tii khu D theo s6 liéu dong dién do dat dwoc.

O phuong phap nay, nhom ching em di do dat gia tri dong dién cac pha cta khu D tai
nhiéu khoang thoi gian khac nhau trong ngay.

Céc gia tri déu duoc do vao nhitng thoi diém ma gan nhu tt ca cac phong hoc cua khu
D déu duoc str dung. Viéc do dac dugc tién hanh do khoang 18 ngay va trai dai trong
mot thang rudi.

Bang 4: Bang thong ké gia tri dong dién cdc pha cua khu D

. DONG PIEN TREN CAC PHA (A)
THOI GIAN
Pha A Pha B Pha C
Ngay 03/11/2020
07h35 171 155 198
10h00 169 158 210
11h15 174 160 178
14h05 170 163 207
15h00 165 157 184
16h15 162 155 175
Ngay 05/11/2020
07h35 173 156 189
10h00 169 152 204
11h15 159 145 162
14h05 165 157 171
15h00 161 147 165
16h15 160 148 164
Ngay 10/11/2020
07h35 176 165 185
10h00 169 162 198
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11h15 158 157 174
14h05 171 168 197
15h00 165 155 178
16h15 153 151 173
Ngay 12/11/2020
07h35 169 174 214
10h00 172 168 203
11h15 158 161 176
14h05 167 167 187
15h00 154 154 172
16h15 149 150 166
Ngiy 18/11/2020
07h35 179 178 218
10h00 167 164 178
11h15 154 157 168
14h05 165 166 175
15h00 155 159 168
16h15 152 154 165
Ngay 21/11/2020
07h35 177 165 209
10h00 172 159 193
11h15 162 155 174
14h05 173 164 188
15h00 155 146 158
16h15 153 143 157
Ngiy 23/11/2020
07h35 173 155 198
10h00 169 158 210
11h15 159 160 176
14h05 168 166 185
15h00 156 164 177
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16h15 147 158 172
Ngay 27/11/2020
07h35 171 169 197
10h00 167 167 136
11h15 155 161 178
14h05 175 165 184
15h00 148 154 172
16h15 145 150 171
Ngay 30/11/2020
07h35 172 155 198
10h00 165 148 178
11h15 153 145 161
14h05 167 152 172
15h00 155 145 166
16h15 153 143 164
Ngay 02/12/2020
07h35 170 165 206
10h00 165 159 199
11h15 162 154 173
14h05 165 162 179
15h00 161 153 167
16h15 160 149 165
Ngay 04/12/2020
07h35 174 161 198
10h00 169 167 210
11h15 158 157 178
14h05 167 168 186
15h00 154 158 171
16h15 152 154 167
Ngay 08/12/2020
07h35 176 171 203
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10h00 163 160 192
11h15 155 146 178
14h05 163 166 207
15h00 145 158 184
16h15 141 145 175
Ngay 11/12/2020
07h35 171 161 198
10h00 169 157 187
11h15 155 146 158
14h05 174 167 179
15h00 167 156 173
16h15 157 155 169
Ngay 14/12/2020
07h35 168 159 183
10h00 165 148 178
11h15 153 145 161
14h05 159 178 207
15h00 152 164 179
16h15 146 156 175
Ngay 16/12/2020
07h35 174 167 201
10h00 168 164 196
11h15 162 157 177
14h05 166 166 182
15h00 155 164 174
16h15 153 158 172
Ngay 19/12/2020
07h35 171 155 198
10h00 165 158 178
11h15 153 160 161
14h05 165 161 173
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15h00 161 155 168
16h15 160 151 165
Ngay 22/12/2020
07h35 172 153 198
10h00 167 149 210
11h15 156 155 176
14h05 169 164 181
15h00 155 147 158
16h15 154 148 155
Ngay 27/12/2020
07h35 173 167 205
10h00 169 161 216
11h15 159 157 182
14h05 171 163 207
15h00 165 153 184
16h15 153 149 175
Dong trung binh 162.7 157.8 182.4
cua cac pha
Dong tl:ung binh 1676

tong

Ta co:
+ Dong trung binh tong do dat dugc: Ligng = 167.6 (A)
+ Dién ap dinh muc: Uy, = 380 (V)
£ He¢ sb cong suat: Cosg = 0.87
Suy ra, cong suit tinh toan phu tai khu D:
Punup = V3 * Ugn * Liing * Cosgp
=+/3 * 380 * 167.6 * 0.87
=95970.4 (W) = 95.97 (kW)

Ca hai phwong phdp trén chi mang tinh chit twong déi va cho ra két qua khong qud

chénh léch nhau. Nham phuc vu cho viéc tinh todn va so sanh, vi vay chung em lay
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khodng cong sudt tinh todn phu tai khu D cua trwong lam tron la: Py, p = 100
(kw).
3.3. Khio sat mit bang dw kién lip dit ciia h¢ thong pin quang dién

Sau khi thao luan va duoc su déng
y cia GVHD thi nhém chung em da
tién hanh khao sat phan mai nha
khu D cua truong nham phuc vu
cho du dinh 12 noi lap dat hé thong.

R/

% Ca nhom da do dat so bd cac

sO li¢u can thiét lién quan

dén phan mai nha cua khu D,

.

e PHOL CANH TONG THI

day s€ 1a nhirng so li¢u nham i
T " NHAHOC LY THUYET 7 TANG -

phuc vu cho vi€e tinh toan va

Hinh 9: Hinh anh tong thé giang dwrong
thiét ké h¢ thong sau nay.
% Phan mai nha khu D ciia truong 1a mai dugc lop bang ton va thiét ké theo dang

mai ¢o hai mai doc.

Hinh 10: Nhém NCKH cing véi GVHD tién hanh khdo sdt mdi nha
khu D cua truong
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+¢ Kich thudc cia mdt nira mai nha (mot mat mai doc):

+

=

*
*
*

Chiéu dai: 31m

Chiéu rong: 10m

Dién tich mai: 310m’

Téng dién tich mai nha (ca hai phin mai): 620m?

D0 nghiéng mai: 12°

% Phan mai dén ning tot nhat: Phan mai phia truéc ciia mai nha (huéng Tay Tay

Nam).

% S gid nang trung binh trén mdt ngdy: 6h/ngay ( tir 9h dén 15h00)
%+ Nhiét do trung binh: 33 dén 38 °C
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CHUONG 4: THIET KE HE THONG PIN QUANG BIEN KET LUOI
CHO KHU D TRUONG CAO PANG CONG THUONG

4.1. Tinh toan s6 lwong pin, 1én phwong 4n bd tri va lwa chon tam pin
NLMT phu hop véi hé thong
4.1.1. Tinh toan sd lwong tim pin, 1én phwong 4n bd tri cic tim pin cho hé thong.
% Tur cac sb liéu dd ghi nhén trong qua trinh khao sat khu vuc mai nha khu D.
Chung ta di tinh toan sé lwong tAm pin quang dién c6 thé lip dit dugc trén mai

bang cac str dung cong thirc tinh nhu sau:

QS — Smai

Ssolar

Trong do:
o O, : 86 lwong tdm pin mdt troi (Solar’s Quantity)
o S, Dién tich phdn mai nha khao sat dwoc
o S Dién tich cau mot tam pin mat troi (kich thuoc tiéu chudn ciia mot
tam pin mdt troi la 2%Im = 2m?)
V6i S kha p = 620m”
> S6 tam pin t6i da c6 thé lap dit trén mai nha khu D (chua trir cac phan phat

sinh) la:

Qs = 2™ = 22~ 310 tAm ~ 156 tAm/1 nira méi nhi

Ssolar

% Du theo tinh hinh kinh té cta treong va quy mé ctia mot du 4n mang hinh thire
nghién ciru, nhom chiing em quyét dinh chi sir dung 1 ntra phan mai nha (phan
mai c6 hudng don ning tt nhat) dé tinh toan cho hé thong nay.

Phuong an b tri pin trén mai nha khu D:

% Qua qua trinh khao sat, tinh todn nhém ching em di tién hanh 1én phwong 4n
bd tri cac tAm pin trén phdn mai nha khu D nhu sau:
» Dién tich cia m¢t nira mai nha khu D: S, 4 xhup = 310m* (31 * 10m)
+ Cac tAm pin s& duoc lap doc theo chidu dbc ctia mai nha, tir cAc mép cua phan
mai ton cach vao bén trong 50cm (0.5m).

> Ta c6 dién tich mai dwoc sir dung 1a: S, = 270m* (30 * 9m)
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+ Vi kich thudc tiéu chuan cia mot tAm pin mattroi la 2 * 1m = 2m’. Ta ngan
d6i phan mai 14 2 nira bang 16i di rong 1m (S;g =1 * 30 = 30m?), suy ra:
> Dién tich lip dit tAm pin thuwe té 1a: S,* =S, — Sq =270 — 30 = 240m’

> Vay ta c6 tong sé tAim pin mit troi dwoge sir dung trong hé thong la:

Qg* =4 = Zéﬁ =120 tAm pin NLMT

> KL: Tong so6 tAim pin diung cho h¢ thong 1a 120 tim pin chia lam 4
hang dwge chia 1am hai nira bang mét 16i di chuyén. Mdi hang gom 30
tAm pin lip canh nhau.
4.1.2. Lua chon tim pin NLMT cho hé thong
% Trén thi trudng hién nay, pin Mono va pin Poly 1a hai loai pin phd bién va duoc
vu chudng nhiéu nhat. Mdi loai déu mang lai hiéu qua khac nhau & ting khu
vuc. Dudi day 1 bang danh gia chung vé cac dic diém ndi bat cua hai loai pin.

Bdng 5: So sdnh cdc ddc diém ciia pin Mono va pin Poly

Tiéu chi so
Pin Mono Pin Poly
sanh

Gia thanh cao do st dung chu |,
Gi4a thanh A , ' ~ It ton kém hon
y€u silic dang Ong, tinh khiét

Cao (dugc khuyén dung ¢ khu | Kém hon Mono (dugc khuyén
Hiéu suit | vuc c6 mat do va cudng d6 anh | dung & cac khu vuc thudc ving

sang kém) nhiét doi, ning néng quanh nam).

Mau den, giita cac té bao co
Nhan dang , , Mau xanh hodc xanh duong dam
khodng trong mau trang

Tubi tho | Trén 25 nam Trén 25 nim

¢ Pin mono vuot trdi hon poly ¢ hiéu suat toi uu trong diéu kién vung co6 birc xa
mat troi yéu (khoang 3.8 - 4.1kWh/m2/ngay).

% Do dic diém pin mono c6 nhitng khoang trdng gitta cac cell, con poly thi nhu
mot khdi lién nhau, nén véi tam pin c6 cung di¢n tich, thi san lugng dién cho ra
gifta mono va poly la nhu nhau.

% Ma voi dic tht mién Nam Viét Nam 1a khu vuc c6 cuong do blirc xa mat

troi cao nhét ca nudc (tir 4.8 — 5.6kWh/m2/ngdy), nam trong ving dic trung cia
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khi hau nhi¢t d¢i gi6 mua va can xich dao nén luong ne“ing ddi dao, thoi gian
buc xa dai, nhiét do cao.

% O khu vuc 6 blrc xa mit trdi cao nhu & mién Nam cong voi suy giam hiéu suit
do nhiét dg, thi téng hiéu suét cta Poly va Mono chénh I¢ch rat thép, ngoai ra
khi so véi chi phi ddu vao cho hé théng thi sir dung poly hoan toan c6 loi hon.
Vi thé, khu vuc mién Nam Viét Nam nén dung thm pin nang lugng mat troi
Poly thay vi pin Mono.

< Sau mot thoi gian nghién ctru va tim hiéu, nhoém ching em d3 quyét dinh lya
chon loai pin Poly ctia hing Canadian Solar. Pay 1a nha cung cip cdc san
phém vé nang lwong mat troi voi su phat trién 16n manh cta nhiéu chi nhanh tai
20 qudc gia trén toan cau. Bén canh 1a nha san xuit hang dau cac tim pin va
giai phép vé ning luong mit troi. Chat lugng san pham cia Canadian Solar
duoc kiém dinh nghiém ngat, cam két dam bao hiéu suat >80% trong 25
nam. TAm pin ning lugng mat troi ciia Canadian Solar dugc san xuat boi cong
nghé gia cong bang robot 100% ting d6 hoan thién ciia san pham, giam khiu
hao hiéu suit cia tim pin, khung nhom, ma anod, c6 kha nang chiu tai trong giod
2400 Pa. Céng két ndi T4 an toan, chéng nudce va chiu lyc cang vuot troi. Hop
néi day duoc bao vé IP67, van hanh trong moi diéu kién thoi tiét.

¢ Sau khi tra ctru cataloge cia hang Canadian Solar, cung véi kich thudc tiéu
chudn 2m* cho mét tdm pin thi ching em di lya chon: “TAm pin NLMT
KuMax high efficiency poly module CS3U - 395P” dé sir dung cho hé thong
pin quang dién két ludi cho khu D cua truong.

< Mot vai thong sd co ban cta tim pin KuMax high efficiency poly module
CS3U - 395P duoc liét ké trong bang dudi day (tham khao thém o “Phu luc 1:
Data Sheet CS3U):

Bang 6: Cdc thong sé ky thudt cia tam pin NLMT CS3U - 395P

Cong suit cuc dai (P 395 W
Di¢n 4p tai diém cong suit dinh (V) 38.5V
Dong di¢n tai cong suat dinh (I,,) 10.26 A
Pién ap hé mach (V) 47.0V
Dong dién ngin mach (I, 10.82 A
Hiéu suit quang ning mo-dun 17.88%
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4.2. Lén phuong an dau ndi cic tAm pin va tinh toan cac thong so trong hé
thong
% Sau khi thao luan va thong nhat ¥ kién, nhom chiing em quyét dinh:
£ Chia 120 tAm pin NLMT thanh chia thanh 8 String khac nhau, mdi String
bao gdm 15 tAm pin dugc mic ndi tiép v6i nhau. Cac String duoc ndi vé ti
dién qua cac thiét bi bao vé (CB DC, chéng sét lan truyén DC) trudce khi di
dén ngd vao cua Inverter.
£ Ngb ra cua Inverter duoc ndi qua MCCB trude khi duge hoa vao ludi
dién. Tu dién duoc dat tai t?mg 7 khu D nham rat ngén lugng day dan DC
tor dan pin NLMT.
+ Tiur MCCB, duong din AC duoc kéo xudng ham khu D dé hoa luéi tai to
dién téng cua khu D.
% (Phwong dn diu noi dwoc thé hign ddy di trong “bin vé HITC.0421.05 - So
do nguyén li ciia hé thong”)
< T day ta tinh duoc cac thong s cho toan bd hé thdng nhu sau:
4 Tong cong suit cac tim pin: Pegng = 120 * 395 = 47400(Wp)= 47.4(kWp)
+ Dién ap trén mot String 1a: V,,, = 15 * 38.5 =577.5 (V)
+ Dong dién trén mot String la: I, = 10.26 (A)
4.3. Lwa chon Inverter hoa lwéi cho hé thong
Viéc lua chon mot inverter hoa ludi la diéu vo cung quan trong, no sé€ quyét dinh chat
lugng dién nang cua ca hé théng khi dugc dua vao van hanh sau nay. Pé chon duoc
mdt inverter phit hgp, ching ta can cht y mot vai yéu td sau:
a. Cong suit cia Inverter hoa hréi:
% Dé hé théng van hanh tdt thi bd inverter co cong suét 1on hon cong suat ma hé
pin NLMT c6 thé san sinh ra cho hé théng Thuong dugc chon bang khoang
125% cong suat hé pin NLMT. Déi v6i hé solar két ndi vao ludi dién, ta khong
can dc quy, vi vy dién ap vao danh dinh cta inverter phai phu hop véi dién ap
vao danh dinh cua h¢ pin NLMT.
< Tir day ta suy ra: Cong suit Inverter cin lwa chon cho hé thong pin quang

dién két lwéi khu D ciia trwong Cao Ping Cong Thwong la:

Pinverter = Pegng * 125% = 47.7 * 125% = 59.25 (kW) =~ 60kW
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b. Hi€u suat cta Inverter hoa luéi:

X/
L X4

Day thuong 1a diéu nén nghi dén dau tién khi chon Inverter hoa ludi. Dé téi uu
héa san xuit dién mat troi, hiéu suét cao nhit cua Inverter hoa ludi phai cang
gan 100% cang tot. Sy ton hao ning lugng dién trong qua trinh chuyén d6i
DC/AC lam anh hudng t6i hiéu suit cua inverter hoa ludi. Nhimg b Inverter
hoa ludi hang dau cua nganh coéng nghiép dat duoc mirc hiéu suat tir 98% vai

loai 3 pha va 96% trd 1én voi loai 1 pha.

c. P§ bén

X/
°e

La yéu cau quan trong khi lwa chon Inverter hoa ludi. Khi ndi dén viéc danh gia
do bén, tot nhét 1a kiém tra inverter ludi chiju dugc cac diéu kién thoi tiét, in
mon, va chéng bui, chéng nudc & muc IP65. Vi tri dia 1y cia hé dién mat troi
nén duoc xem xét tiép theo. O d6 cao qua 1on Inverter c6 thé khong hoat
dong hoac hoat dong khong on dinh. Inverter hoa ludi phai hoat dong tot vai su
thay d6i cta nhiét d6. Inverter hoa ludi PV hang dau c6 thé chiu dugc cac pham

vi nhiét @6 méi truong tir -25 °© C dén 65 ° C.

d. Két noi

X/
L X4

Khi cic bo Inverter hoa ludi tré nén thong minh hon va két nbi nhiéu hon, nhu
cau vé cong nghé nhu vy sé tiép tuc ting lén.

Két ndi cho phép cac bén lién quan dé dang kiém tra viéc giam sat hé thong va
san lugng dau ra AC tir Inverter hoa luéi béi cac thiét bi thong minh két ndi
internet. Tham chi c6 thé bao dong Inverter hoa ludi dat dén ngudng nhiét do.
Hodc canh bao khi xay ra hién tuong bat thuong. Vi Inverter hoa ludi duoc két
nbi v6i ddm may, cac chuyén gia O & M ning lugng mit troi co thé chan doan
hé théng tir xa. Piéu nay hitu ich cho ca ngudi ding thuong mai va dan cu.

Giao thirc két ndi tdm gan Bluetooth ciing gitp viéc theo ddi thong tin/ san
luong dién cta hé théng bang man hinh cta thiét bi di dong. Khach hang theo
ddi mot cach truc quan hon, da thong tin hon ma van dap Gng nhu cau gidm sat

thoi gian thuc.

Trong nhitng nam gan day, cong nghé san xuat Inverter ngay cang tién tién va hién

dai, c6 rat nhiéu loai Inverter trén thi truong. Tuy nhién néu xét vé khia canh ky thuat,

Inverter déu co6 céac thong so chung vé ngd vao DC va ngd ra AC. Bén canh d6 la cac

tiéu chudn ky thuit twong ddi gibng nhau. Nhung s& c6 nhitng su khac biét dic trung
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vé mit k¥ thuat khac nhau cho ting thuong hiéu inverter niang lwong mit troi nhur:
SMA, Growatt, Sunway, Sungrow, Kehua, INVT... Bang danh gid dudi day la qua
trinh khao sat cia nhom ching em vé cac nha san xut Inverter ndi tiéng hién nay.

Bang 7: Danh gia chung vé cac nha san xuat Inverter hién nay:

STT Thurong hi¢u Xuét xir Panh gia san phdm | Phan khuc gia
inverter

1 SMA buc Hang cao cip Rét cao

2 Fronius Ao Hang cao cap Rét cao

3 SolarEdge Uc Hang cao cip Cao

4 ABB Y Hang cao cip Cao

5 Huawei Trung Qudc Hang trung cap Tam trung

6 Sungrow Trung Qudc Hang trung cip Tam trung

7 Growatt Trung Qudc Hang trung cap Tam trung

8 INVT Trung Qudc Hang trung cip Tam trung

% Sau khi tim hiéu vé cac nha san xuat Inverter trén thi ching em thong nhét lwa
chon Inverter ctia hing Huawei cho hé thong pin quang dién két luéi khu D caa
truong. Pay nha cung cip giai phap nang lugng mang hang dau toan cau, phuc
vu hon mot phﬁn ba dan sb thé gidi. Véi hon 194.000 nhan vién va hoat dong
tai hon 170 qudc gia va khu vuc, phuc vu hon ba ty nguoi trén toan thé
gidi, Huawei dd dang va ludn tiép tuc ddi moi dua trén nhu cau cia khach hang
va cam két nang cao trai nghiém cho khach hang va mang lai gi tri toi da.

% Ong 16n vé cong nghé Huawei ciia Trung Qudc dd xong vao thi trudong ning
lugng mat troi dan dung nam 2018 véi mot bién tan nang luong mat troi nho
gon, nhe voi nhiéu tinh nang. Do khdi luong 16n bd bién tan thuwong mai duogc
ban trén toan cau, Huawei hién 13 nha san xuit bo bién tan mat troi 16n nhét
toan cdu va dd dau tu hang ty do la vao nghién ciru va phat trién trong thap ky
qua.

< CO mit trén cac thi truong nang luong mat troi thé gidi, Huawei cung cip
inverter va cac san pham nang luong mat troi khac véi cong nghé quan 1y thong
minh minh dugc s6 hoa hoan toan cung dd an toan va dang tin cdy. Huawei tr&

thanh lya chon wu tién cho cac nha dau tu va nha phat trién trén toan thé gidi
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khi dugc xép hang sé 1 trén thé gidi vé san pham inverter tir nim 2015 dén
2019.

% Sau khi tra cataloge cua hing Huawei, voi cong suat 60kW va thé hé may hoa
luéi 3 pha hién tai cia hing tai Viét Nam, thi ching em da lya chon mau
Inverter “SUN2000-60KTL-MO0” cho hé thong.

¢ Mot vai thong tin co ban cua mau Inverter: “SUN2000-60KTL-M0” duoc liét
ké trong bang dudi day (tham khao thém o “Phu luc 2: Data Sheet SUN2000-

60KTL-MO0):

Bdng 8: Théng sé ciia Inverter Huawei SUN2000-60KTL-M0:
Pién ap diu ra 220/230/380/400/480V
S6 MTTP/String 6/12
Cong suit dau ra AC 60000 (W)
Dong dién dau ra tdi da 100A @380V
Tén s 50/60Hz
Hiéu suat 98,7% @ 380V/ 400V
Lam mat D6i luu ty nhién
Khoi lwgng 74kg
Chuin chéng bui, chéng nuwéc IP65
Kich thuwée (WxHxD) 1075x555x300 (mm)
Két ndi Wifi, RS485, GPRS

4.4. Lwa chon day din va thiét bj déng cit cho hé théng.

4.4.1. Chon diy din cho hé thong
a. Day din DC
% Véi dong dién cho cac duong dan DC ndi
dén Inverter: I;, = 10,26 (A) va quy chuan
di day trong catalogue ciia tim pin NLMT:

+ Hé thong pin NLMT dén bo hoa ludi
(Inverter) st dung ddy ddng boc CXV
¢6 Spc = 4mm’. Day din duogc bao vé // 4 / )
trong 6ng nhua ludn day dién tron cimg - .

loai thich hop @20, &40. Hinh 11: Pau két n6i MC4
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+ Sir dung dau két ndi MC4 (ddu MC4 1-1; dau MC4 2-1) dé két ndi cac tim

pin va Inverter lai voi nhau.
b. Diy din AC
< Tirbd hoa ludi dén tu dién AC va tir ti dién AC dén MCCB, ludi dién ha thé st
dung day dong boc cach dién( 3P + N + 1PE).
% V6i Dong dién ngd ra cua Inverter: I, = 100A. Ta chon diy cap dong c6 tiét
dién S,c = 25mm’ cho hé théng.
< Day din duoc bao vé trong 6ng gen di diy dién, day dan phia sau MCCB AC
dugc bao vé trong 6ng nhya ludn day dién tron ctirng loai thich hop ©60 dén
luéi dién ha thé.
4.4.2. Lwa chon thiét bi dong cit va chdng sét lan truyén cho hé thong
a. Chon CB, MCCB
% Voi 1 String: 1,,, = 10.26 (A) va Vy,, = 577.5 (V). Ta chon CB mot chiéu 16A,
1000VDC. Chon CB DC 4P ETEK - EKM1-63DC-4C16 dé dong cit DC cho
cac String.
% Déi véi nhanh AC (MCCB tai ngé ra ciia Inverter): I, = 100A. Ta chon
MCCB LS ABN 203C 3P, 100A dé dong cat ngudon AC cta ngd ra Inverter.

b. Chon thiét bi chdng sét lan truyén
% Dé chdng sét lan truyén tir diy ngudn AC nbi ra ludi va cac tai tiéu thu, can
lép dat hé théng cit loc sét trude khi dau ndi vao inverter. Cac dic tinh yéu
cAu cu thé nhu sau:

Bdng 9: Pdc tinh yéu cau cia thiét bi chong sét lan truyén DC

STT Pac tinh Yéu ciu
1 Dién ap danh dinh cua ludi lap van (V): 380
2 Dién 4p lam viéc cho phép 16n nhat cua van (V): 550
3 Xung tong (8/20us) 90 kA
4 Murc dién ap bao vé <1,3kV
5 Thot gian dap ting <25ns
6 Do kin IP 65

% Chong sét cho hé thong t6i thiéu phai bao gom cac thiét bi sau:

+ Thiét bi bao vé ngudn dién trude bo doi dién DC/AC (sau pin NLMT).
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4 Thiét bji bao vé ngudn dién tai td phan phdi ngudn tai (truéc bd chuyén

=eec FE
Feeo FeED FE

Hinh 12: Bé chéng sét lan truyén DC va AC
ngudn AC).

% Déi véi DC: Chon thiét bi chdng sét lan truyén DC 3P ctia FEEO cho 4 dudng
dan DC di vao Inverter.
% Doi voi AC: Chon thiét bi chdng sét lan truyén AC 3P + N cua Schneider cho
duong din AC di dén luéi dién ha thé.
4.5. Gian khung d& cho cac tAim pin NLMT trén mai nha khu D ciia truong
4.5.1. Chon gian khung d& phu hop véi hé thong
% Tuy thudc vao hinh dang ctia méai dé c6 phuong an thi céng phu hop, lip
nghiéng tir 10° — 15°. P4i v6i phan mai nha khu D, ddy 1a phan mai ton va c6
san d6 nghiéng nén ta sir dung hé thong gian khung bét truc tiép vao phan mai
nha.
% Hé thdng gian khung ctia mot hé thong pin NLMT lip trén mai nha khu D cua

truong bao gém céac thanh phan sau:

a. Thanh rail nhém
% Pay la thanh phan quan trong nhét cua
gian khung d& cac tim pin NLMT. Cac
thanh rail duoc lip vudng goc véi cac xa
g0 clia mai nha.

% Cac thanh rail ¢6 nhiém vu d& tam pin

gilip tdm pin giit nguyén vi tri va hudng

don nang khi lap trén mai.

 Hién nay dugc ché tao bang chét liéu Hinh 13: Thanh rail nhom
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nhom, rat nhe, d& thi cong va c6 16p oxit nhdm bao vé bén ngoai chdng an mon
gitip cho gian khung co tudi tho trong qua trinh sir dung.
% Khoang cach giita 2 thanh rail trén mot tim pin 1a 1m (d6i v6i tAm pin kich

thude 1650x992) va 1,2m (dbi voi tim pin kich thudce 2000x992).

b. Thanh noi rail
+¢ Chiéu dai cua cac thanh rail nhém 1a ¢é

han (2.1m hodc 4.2m). Vi vay cho nén

5

-

can c6 them céc thanh noi rail dung dé

ndi lién 2 thanh nhom lai gitip ting chiéu

dai thanh rail khi 13p gian khung trén mai ~ Hinh 14: Thanh noi rail nhom

nha.
¢. Chan L mai ton
% Chan L méi ton duogc dung dé c6 dinh c4c thanh rail nhom 1én mai nha. Chan L
duoc bét trén séng cao ciia mai ton ¢ phan cao su ngin dot mai, khoang cach
gitra hai chan L phai nh6 hon 1,6m.

+ Chan L duoc lam bang nhom voi d§ bén cao, chong an mon tot, co6 thé chiu

84mm

Hinh 15: Chdn L mdi ton
dugc suc gi6 60m/s va luc tac dong 1400N/m>.
d. Kep giira (Chét giira) va kep bién (Chét cudi)

% Cac tAm pin NLMT duoc lap trén cac thanh rail nhom va dugc ¢d dinh véi nhau
bang cac chot kep. Giita cac tam pin sé duge c¢b dinh bang cac kep giita, 2 bién
clia cac tam pin duge cd dinh bang cac kep bién.

*» Kep gitra va kep bién kha nho gon va tién loi cho viéc thi cong, chiing dugc lam

bing nhom cong nghiép co6 tudi tho cao (nhém AL — 6005S) cing voi do gidn
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nd thap gitp cho su két ndi giva cac tim pin NLMT khong bi qué chit, khong

gy bién dang khung din dén ran kinh cac tim pin NLMT

4 vj tri dat kep

=

1/4 chiéu dai canh
L

Hinh 16: Chot kep giiva va chot kep bién ciia gian khung dé
e. Kep tiép dia
% Trong khu vuc thudng xuyén bi sét danh viéc khong ndi tiép dia cho cac thiét b
nhu Inverter, tim pin nang lvgng mat troi, thiét bi chéng sét DC va AC khi bi
sét danh trung dé bi hu hong cac thiét bi, té hon 1a ¢ thé gdy ra hoa hoan cho
cong trinh. Vi vy cho nén Hé thong NLMT phai dugc déu ndi tiép dia dung
cach. Piéu nay s& gitp bao vé dugc tAim pin va hé thong an toan gitp ban tiét

kiém duogc nhiéu chi phi bao tri, bao hanh.

Hinh 17: Tiép dia cho hé thong pin NLMT
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% Tiép dia khung nhém pin ning luong mit troi bao gom kep tiép dia tim pin va
kep tiép dia thanh rail dugc ndi boi diy cap dong tran sau do dan téi coc tiép
dia.

#+ Miéng tiép dia duoc dit dudi kep giita cia 2 tim pin ning lwong mit troi
va siét chat kep giita cuia 2 tm pin lai, Miéng tiép dia duoc tiép xuc giita

phan khung nhom cua tAm pin ning lwong mat troi va thanh rail.

Hinh 18: Miéng tiép dia cac tam pin NLMT
#+ Kep tiép dia thanh rail dugc lap day cudi cing ciia hé pin ning luong mat

troi, hai ddy pin nang lugng mit troi dugc ndi lai v6i nhau bang day cap

Hinh 19: Kep tiép dia thanh rail
ddng tran, sau d6 day dong tran duoc ndi voi coc tiép dia.
4.5.2. Cac hru y khi thi cong hé thong pin mit troi gin ¢6 dinh trén mai.
% Dé khoang ho ti thiéu 115mm cach maéi.
% Cac module cach nhau it nhat 10mm.
% Khi lip khong dugc 1am chin cac 15 thoat nude cua module.
¢ Thi cong phai dam bao chiu dugc gid, bao, va khong chiu luc qua mire do gian

no nhiét.
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Vit li¢u thép ma kém nhiing néng hodc vat licu thép ma kém tranh gdy an mon
cho khung d& pin duéi sy tac dong truc tiép nang, mua bén ngoai.
Siét cac module bang bu 16ng inox M8, siét véi lyc tir 16 — 20 N.m. Sir dung
long dén phang va long dén vénh nhu hinh dudi.
Dung it nhat 4 kep c6 dinh khung c6 d6 day tir 7-10 mm.
Kep khong dugc tiép xiic voi mat kinh va 1am bién dang khung.
Kep thiét ké véi bu 16ng M8 duoc siét v6i luc tir 16-20 N.m.
Khi ldp dat pin mat troi c6 thé sinh ra dién ap DC & mirc nguy hiém, do d6 can
dam bao cach dién, han ché deo trang sirc bang kim loai, can sir dung gang tay
va giay bao ho.

#+ Khong dung 1én pin 1am v& hoidc xude bé mit kinh.

4+ Khong sir dung cac tim module bi v&.

4+ Khong thao roi cac tim hoic loai bo bat ky phan nao cia module.

4+ Khong lap dat khi cic module bi w6t hodc trong diéu kién c6 gié 16n.

4+ Dam bdo tat ca cac két ndi khong bi hd mach, gay nguy co hoa hoan va

dién giat.

4.6. Phim mém quan li hé thong pin quang dién két lwéi giang dwdng khu

D cuia truwong.

X/
0‘0

Sau khi lap dat hé thong, ta tién

hanh két néi Inverter voi dién
thoai thong qua phan mém giam
sat SUN2000 ctia Huawei. Ngoai
ra ta c¢6 thé dung cong theo ddi
truc tuyén FusionSolar dé theo
doi qua trinh hoat dong cua h¢
théng.

SUN2000 13 mét phan mém tng

dung di dong d€ giao ticp toi Hinh 20: Giao dién chinh cua ving
chic nang thong qua Bluetooth dung SUN2000

cho bao dong truy van, cac thong sd cau hinh, log tai vé, kiém tra dot xuat,
kiém tra, DC trong Detection, firmware nang cap chiic niang bao dudng dinh

ky, co trong lwong nhe nén tang duy tri gan.
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% D¢ dang hoat dong duyét bao dong, quan 1y 16i, van hanh va bao tri dé nang cao
nang suat nguoi ding. co ché truy van bao lich sir linh hoat dé tao diéu kién cho
cac yéu cau cua khach hang lich sir sirc khoe thiét bi. Cho phép xuat file bao

c4o vé tinh hinh, thong s va san luong ciia hé thong theo thoi gian.

G Change Password G Change Password

e %) - )
Clear Data 111} Clear Data m
Generate Local Maint. Script > Generate Local Maint. Script E-}
Offiine Configuration & ". on (S S
Export All Files ® | Export All Files :=°

import All Files AN J > Import All Files. ==°

Restore Factory Settings ;J Restore Factory Settings

Phone Log ‘ Phone Log E

Hinh 21: Xudt file bdo cdo chi tiét vé hé thong ngay trén smartphone
% Nhan vi tri 16i nhanh chong, dé dang cua nhan vién bdo tri dé nhanh chong xac
dinh vi tri 181, cac bién phap tng pho kip thoi. Kiém tra tin hiéu thiét bi dau
cudi tai chd kiém tra va dam bao rang gia tri bao vé cua relay AC bang vdi gia
tri bao vé cai sin. Kiém tra an toan hé théng day dién trude khi khoi dong may

dé tranh tai nan an toan xay ra.

(© Energy Management
. ~—
Production: 5.28 MWh
€~ Production
kw
1,000
800
600 4
400 4
2004
04 — —
00:00 01:45 03:30 )S5:15 07:0C 08:45 10:30 12:15 14:.00 15:45 17:30 19:15 21:0 22:45
00:00 £ offo § 23:55

Hinh 22: Biéu do san lwong dién nang cua hé thong pin NLMT két hedi
trén ung dung
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4.7. Tinh toan chi phi dau tw cho hé thong

4.7.1. Bang khoi lwong vat tw thiét bi ciia hé thong

% Cac thiét bi va vt tu duoc st dung trong hé théng pin quang dién két ludi khu

D cua trudng duoc liét ké ddy du trong bang dudi ddy. Cac sd liéu cua cac thiét

bi duoc léy theo catalogue ctia nha san XUAt.

% Gia thanh cua cac thiét bj va phu kién dugc nhém chiung em tham khdo tir nhiéu

nha phan phdi khac nhau dé 1ay duoc gia chinh xac va dong déu theo mit bang

chung hién nay:

Bang 10: Thong ké thiét bi sir dung trong hé thong pin quang dién két ludi khu D

Tén Nha sidn Thong tin san Pon gia | Thanh tién
TT . . . PVT | SL
Thiét bi xuat pham (VND) (VND)
Pin ) .
1 Canadian | CS3U - 395P Tam | 120 | 3,500,000 | 420,000,000
NLMT
SUN2000 - 60KL -
2 | Inverter | Huawei MO Cai 1] 75,000,000 | 75,000,000
Pau ndi N
3 Leader | Dau noi don Bo 50 15,000 [ 750,000
MC4
CXV - 25 0,6/1kV
Mét | 200 106,000 | 21,200,000
(Pen)
CXV - 25 0,6/1kV
Mét 10 105,314 | 1,053,140
(vang soc xanh)
o V000V e | 70| 67963 | 4757.410
dién AC ot ’ 157,
Cadivi | Pe)
TK 25 (tiép dia pin) | Mét 17 15,389 | 261,613
CV - 4 0,6/1kV
Mét 1 13,500 13,500
(vang soc xanh)
Day dén
5 VCm - 1.0 Mét 10 4,609 46,090
bao pha
Thanh
trung
6 . Gama | E9610 (10P) Cai 2 19,800 39,600
tinh noi
dat
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7 | Gbido SM - 25 Cai 4 6,000 24,000
bo (H1Z272-K- 4-
Mét | 150 24,970 | 3,745,500
bay cap 1,5kVDC)
8 ) Cadivi
dién DC ben (H1Z272-K-4-
Mét | 150 24,970 | 3,745,500
1,5kVDC)
MCCB ABN 203C 100A
9 LS Cai 1| 1,355,000 | 1,355,000
3P 3 pha 30kA 3P
10 | CBDC ETEK | EKMI1-63DC-4C16 | Cai 8 450,000 | 3,600,000
Chéng ETEK - EKU4-
11 FEEO Cai 8 555,000 | 4,440,000
sét DC 20Z-2-1000
Chéng EZ9L33745 45kA
12 Schneider Cai 1 928,000 | 928,000
sét AC 3P+N
MRP-RAOR  100-
Cai 1 40,000 40,000
240V 22mm (b9)
Den bao MRP-RAOY  100- )
13 Hanyoung Cai 1 40,000 40,000
pha 240V 22mm (Vang)
MRP-RAOG  100-
Cai 1 40,000 40,000
240V 22mm (Xanh)
Thanh
AL6063-T5
14 Rail Cai 61 320,000 | 19,520,000
(44x26x4200mm)
nhom
Thanh
15 ) AL6063-T5 40mm Cai 60 13,000 | 780,000
noi rail
Chan L AL6063-T5
16 Bo |[200 18,000 | 3,600,000
mai ton (40x85x6mm)
OEM
17 | Kep bién AL6063-T5 40mm Cai 20 9,000 180,000
Kep
18 N AL6005-T6 40mm Cai | 240 9,000 | 2,160,000
gitra
Kep tiép
19 AL6063-T5 Cai 10 12,000 120,000
dia
Miéng
20 , AL6063-T5 Cai | 120 4,000 | 480,000
tiep dia
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Thanh
, 1000mm x 35mm x
21 | rail dau Thanh 2 25,000 50,000
7mm
ta
mang tu
22 1700x25mmx25mm | Thanh 1 50,000 50,000
dién
Ta 2 16p cura, day
23 | Tu dién 2mm. (WxHxD) Cai 1| 2,200,000 | 2,200,000
600x800x250mm
SC16-8 (Cose BL) Cai 20 4,500 90,000
. VN SC25-10 (Cose BL) | Cai 20 4,500 90,000
24 bau
SV 1.25-3 (Cose
Cose ( Bich | 1 40,000 | 40,000
bK)
MDD 5.5 - 250 Bich 2 43,000 86,000
Boc dau _
25 bo/Vang/Xanh/Pen | Bich 4 32,000 128,000
cose
B6 dung
cu thi kiém, dd vian dau
26 . Bo 1 950,000 950,000
cong noi,...
Solar
Keo
27 chéng X'traseal | MC-201 Chai 2 50,000 100,000
dot
DPON112 (Loi
5 thép boc nhya | mét 50 35,000 | 1,750,000
n
e PVC) phi 38
28 | luon day
) DPON100 (Loi
dién
HDP thép boc nhya | mét 50 21,000 | 1,050,000
PVC) phi 25
Dau bit HNKB100 Cai 15 13,500 202,500
29 | éng ludn
HNKB112 Cai 5 15,600 78,000
day dién
Tong cong 574,783,853
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4.7.2. Tinh toan tong chi phi diu tw va phwong an vay lii suit ngin hang

s Tu muyc 4.7.1 ta da c6 duoc chi phi cho cac vat tu thiét bi duoc sir dung trong
hé thdng pin quang dién két ludi giang duong khu D cia trudng 13: 574,783,853
(VND) = 575,000,000 (VND).

< LAy trung binh voi 1 cong 1a 400,000 (VND). Ta du toan khoang 100 cong cho
du 4n thi ta c6 thé tinh duoc chi phi thi cong 1a: 400,000 * 100 = 40,000,000
(VND).

% Ngoai ra, ta cong thém chi phi phat sinh trong qué trinh thi cong bang khoang
25% nhan cong la: 40,000,000 x 25% = 10,000,000 (VND)

Tir cdc khodng chi phi trén ta c6 tong chi phi ddu tw cho toan bg hé théng pin

quang dién két ludi giang dwong khu D truwong Cao Piang Cong Thwong TP. Ho

Chi Minh nhw sau:

575,000,000 (VTTB) + 40,000,000 (CPNC) + 10,000,000 (CPPS) = 625,000,000

% Vi tong mic chi phi dau tu nhu trén, ta chia lam 2 khoang véi 50% 1a von tu
¢6 va 50% vbn vay ngan hang.

% Vén vay ngan hang: 625,000,000 x 50% = 312,500,000 (VND). Ta tinh theo lai
sudt vay ngan hang trong thoi gian 5 nim 1a khoang 1a 6%/nam:

Bang 11: Tinh todn chi phi chi tra tién vay ngan hang trong 5 nam

Nam 1 312.500.000  62.500.000 18.750.000  81.250.000  250.000.000
Nam2  250.000.000 62.500.000 15.000.000  77.500.000 187.500.000
Nam 3 187.500.000  62.500.000 11.250.000  73.750.000  125.000.000
Nam 4 125.000.000  62.500.000 7.500.000  70.000.000  62.500.000
Nam S 62.500.000  62.500.000 3.750.000  66.250.000 0

4.8. Panh gia hiéu qua kinh té ctia hé thong khi dwa vao van hanh.
4.8.1. Cac quy dinh va quyét dinh ban hanh ciia chinh pha
Pé c6 thé danh gia vé hiéu qua kinh té ctia hé thdng khi duoc dd vao van hanh, ching
ta can tim hiéu ki cac quy dinh cua chinh phii vé tinh hinh phat trién ngudn nang luong
mat troi ¢ cac quy dinh va quyét dinh nhu sau:

< Quyét dinh s6 11/2017/QD-TTg ngay 11/4/2017 cua TTg vé co ché khuyén

khich phat trién cac du an dién mat troi tai VN.
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< Théng tu 05/2019/TT-BTC ngay 11/3/2019 cua Bo Tai chinh huéng dan mua

ban dién mat troi.

% Cong vin s6 1532/EVN-KD ngay 27/3/2019 caa EVN vé viéc huéng din thuc
hién d6i vé6i cac du an dién mat troi trén mai nha.

% T trinh s6 10170/TTr-BCT ngay 31/12/2019 ciia Bd Cong Thuong vé viée Dy
thao Quyét dinh cta thu tudéng chinh phi vé co ché khuyén khich phat trién
dién nang luong mat troi tai Viét Nam.

< Cong van s6 208/EVN SPC-KD ngay 08/1/2020 cua EVN SPC vé viéc hudng
dan thuc hién dbi v6i cac du an dién mat troi trén mai nha.

% Quyét dinh sb 13/2020/QD-TTg ngay 06/4/2020 cua TTg vé co ché khuyén
khich phat trién cac du an dién mat troi tai VN.

Tém tit cic quy dinh trén:

% Doi tuwong diéu chinh: Dy 4n dién mat troi lép trén mai nha hoac gén Vo1 cong
trinh xay dyng do td chirc hodc c4 nhan 1am chi du tu co6 dau ndi & ban dién
lén Iuoi dién cia EVN.

% DPMTMN duoc thuc hién theo co ché ban dién theo 2 chiéu giao & nhan béng
cong to dién tir. Nghia 1a: DMTMN lap vao hé thong dién sin c6 cua gia dinh,
hang thang néu gia dinh sir dung khong hét san lugng dién phat ra thi s& day 1én
ludi cua DLuc va trong vong 7 ngay DLuc phai thanh toan cho KH.

% Theo quyét dinh 13/2020/QD — TTg thi gia PLuc thanh todn cho PMTMN:
8,38 Uscents/kWh (ldy ty gia cong bd ctia NHVN tir ngay 01/01 hing niam) tirc
la khoang 1.943d/kWh.

+ Hién tai khi chinh phu chua c6 cac chinh sach maéi dé ho tro cho céac du an dién

NLMT mai nha, vi vay cho nén nhém ching em s€ st dung gia thu mua tinh

dén cudi nam 2020 1a 1943 VND/ kWh d¢ tinh toan thoi gian hoan von cho hé

thong pin quang dién két lu6i giang duong khu D cia truong.
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4.8.2. Tinh toan san lwong dién ning va kha ning hoan von cia hé thong
< Nhém ching em da thyc hién tinh toan san luong mo phong bang hé thong
PHOTOVOLTAIC GEOGRAPHICAL INFORMATION SYSTEM duya theo
toa do vi tri ciia truong Cao Pang Cong Thwong TP. Hb Chi Minh va dir liéu
blrc xa mat troi PVGIS — SARAH dé dua ra két qua vé san luong dién ndng cua
hé théng (xem thém tai “phu luc 1: M6 phdng tinh todn san lwong dién nang

bang photovoltaic geographical information system”).

Simulation outputs
Slope angle: 12 (opt) ©
Azimuth angle: -7 (opt) ©
Yearly PV energy production: 61615.43 kWh
Yearly in-plane irradiation: 1947.89 kWh/m?
Year-to-year variability: 2478.74 KWh
Changes in output due to:
Angle of incidence: 271 %
Spectral effects: 0.86 %
Temperature and low irradiance: -14.99 %
Total loss: -33.27 %

Hinh 23: 86 ligu tinh todn tir PVGIS
% Két qua tinh toan bang PVGIS cho thay san lugng trung binh nim ciia hé thong

la 61615.43 kWh/nam, véi lugng birc xa mat troi 1a 1947.89 KWh/m*/nim.

Pay chi 1a so6 li€éu duogc tinh theo di€u kién ti€éu chuan vdi goc nghiéng mai va

phuong do tiéu chuan.

250

200
TSJ | ‘ | | ‘ ‘
”:‘ | | '
5
0
Jan Feb Mar Apr  May Jun Jul Aug Sep Oct  Nov Dec
Month

Hinh 24: Biéu dé birc xa mdt troi ciia hé théng dwoc tinh bcfng PVGIS

rradiation [KWh/ir

nglane
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Hinh 25: Biéu dé san lwong dién nang cua hé théng duwoc
tinh bang PVGIS

% Dua theo tinh hinh thyc té va tra ctru cataloge ctia hing pin mit trdi Canadian
Solar thi chiing em quyét dinh tinh toan san luong dién ning ma hé thong san
sinh ra theo cong suit cta cac tim pin theo diéu kién binh thudng “NMOT”

(bikc xa mdt troi la 800 W/m2, dp sudt khi quyén 1.5 AM, nhiét d¢ méi truong la

200C, toc do gié Im/s).

Bang 12: Cdc s6 liéu ciia hé thong pin quang dién két luéi giang dwong khu D

Cong suét hé thong (tinh theo NMOT) 35.3 (kWp)

Tong von dau tu 625,000,000 (VND)

Von tu c6 312,500,000 (VND) (50%)
Vén vay 312,500,000 (VND) (50%)
Thoi gian hau hao 20 nam

Cuong d6 buc xa 4.85

S6 ngay trong nim 365 ngay

Hiéu suat tAm PV suy giam nim dau tién 2.5%

Hiéu suat tim PV suy giam tirng nim 0.5%

Gié ban di¢n hang nam 1,943 VND

Ty 1€ tdng gia dién hang nam 0.1%

Thot han vay 5 nam

Lai suét vay 6%
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+ Cung voi cac sb liéu thu thap dugc. Nhom ching em da tién hanh tinh toan va
dua ra két qua tinh toan trong bang dudi. Day 1a két qua tinh toan san lugng va
loi nhuén thu duge tir hé thdng sau khi da trir hét cac chi phi Cac thong s6 hiéu
suit déu duogc 14y theo tAm pin khi hoat dong & diéu kién binh thudng nén trong

thuc t€ san lugng cho ra c6 thé cao hon so v6i tinh toan.
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Bang 13: San lwong thu dwoc va kha ning hoan vén cia hé thong

H;e“ lSﬁ“ G{f:‘ blf“‘ Chioni | Chioni | CRiPRITE | .
Nam sugz;ﬁlslzly g;')’el:lg q:;n Doanh thu qu;ufl)’: klllf!:c ! vay j— tra Oglgﬁc ! Loinhuin | Hoan von
PV (kWh) | (d/kwh) go¢
Nim1 | 97,50% | 60.928 1.943 118.382.287 | 1.183.823 | 1.183.823 | 81.250.000 | 83.617.646 | 34.764.641 | -277.735.359
Nim2 | 97,00% | 60.615 1.945 117.892.973 | 1.178.930 | 1.178.930 | 77.500.000 | 79.857.859 | 38.035.114 | -239.700.245
Nim3 | 96,50% | 60.303 1.947 117.402.563 | 1.174.026 | 1.174.026 | 73.750.000 | 76.098.051 | 41.304.512 | -198.395.734
Nim4 | 96,00% | 59.990 1.949 116.911.054 | 1.169.111 | 1.169.111 | 70.000.000 | 72.338.221 | 44.572.833 | -153.822.901
Nim5 | 95,50% | 59.678 1.951 116.418.444 | 1.164.184 | 1.164.184 | 66.250.000 | 68.578.369 | 47.840.075 | -105.982.826
Nim6 | 95,00% | 59.365 1.953 115.924.732 | 1.159.247 | 1.159.247 0 2.318.495 | 113.606.238 | 17.623.412
Nim8 | 94,50% | 59.053 1.955 115.429.917 | 1.154.299 | 1.154.299 0 2.308.598 | 113.121.318 | 120.744.730
Nim7 | 94,00% | 58.740 1.957 114.933.996 | 1.149.340 | 1.149.340 0 2.298.680 | 112.635.316 | 233.380.046
Nim9 | 93,50% | 58.428 1.959 114.436.967 | 1.144.370 | 1.144.370 0 2.288.739 | 112.148.228 | 345.528.274
Nim 10 | 93,00% | 58.116 1.961 113.938.830 | 1.139.388 | 1.139.388 0 2.278.777 | 111.660.053 | 457.188.327
*Cdch tinh todn dwoc thé hién tai phy luc 2: Cong thirc tinh todn san leong va kha nang hoan vén ciia hé théng.
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Nam s!giésl:ly dsizll: zﬁgvnf) bi(l;lilzn’l (ll)jgn Doanh thu qcll:;:i; Cll:lilgchi nyhilil:; l:;’) c T(R)g;gﬁchi Lo¢i nhuan Hoan vén
giam PV : (d/kwh)
Nam 11 | 92,50% 57.803 1.963 113.439.582 | 1.134.396 | 1.134.396 0 2.268.792 | 111.170.790 | 568.359.117
Niam 12 | 92,00% 57.491 1.964 112.939.221 | 1.129.392 | 1.129.392 0 2.258.784 | 110.680.437 | 679.039.554
Nam 13 | 91,50% 57.178 1.966 112.437.747 | 1.124.377 | 1.124.377 0 2.248.755 | 110.188.992 | 789.228.545
Nam 14 | 91,00% 56.866 1.968 111.935.156 | 1.119.352 | 1.119.352 0 2.238.703 | 109.696.453 | 898.924.998
Nam 15 | 90,50% 56.553 1.970 111.431.448 | 1.114314 | 1.114.314 0 2.228.629 | 109.202.819 | 1.008.127.817
Nam 16 | 90,00% 56.241 1.972 110.926.620 | 1.109.266 | 1.109.266 0 2.218.532 | 108.708.088 | 1.116.835.905
Nam 17 | 89,50% 55.928 1.974 110.420.672 | 1.104.207 | 1.104.207 0 2.208.413 | 108.212.258 | 1.225.048.163
Nam 18 | 89,00% 55.616 1.976 109.913.600 | 1.099.136 | 1.099.136 0 2.198.272 | 107.715.328 | 1.332.763.491
Nam 19 | 88,50% 55.303 1.978 109.405.404 | 1.094.054 | 1.094.054 0 2.188.108 | 107.217.296 | 1.439.980.787
Nam 20 | 88,00% 54.991 1.980 108.896.082 | 1.088.961 | 1.088.961 0 2.177.922 | 106.718.160 | 1.546.698.947
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SAN LUONG DIEN NANG CUA HE THONG
62.000 QUA TUNG NAM m San lwong dién (kWh)
61.000
60.000
59.000
58.000
57.000
56.000
55.000
54.000
53.000
52.000

% San lugng dién ning ciia hé thong dugc tinh khi pin & diéu kién binh thudng co
su suy giam hiéu suat khong qua 16n khi tir nam dau tién (San luong dat 60,928
kWh) dén nam cubi cung cua h¢ théng (San lugng dat 54,991 kWh) thi san
luong chi suy giam 12%. V&i hé théng c6 tudi tho cao va van c6 thé cho ra san
luong 6n dinh dén hét chu ki str dung thi hé théng da dap ung dugc muc tiéu
ban dau d& ra d6 ra cung cép duoc mot phan dién ning cho giang dudng khu D
cta truong. Ngoai ra, hé thdng c6 thé giup truong thu lai mot ngudn loi nhuan

dang ké cho nha trudng.

BIEU PO LQI NHUAN VA HOAN VON
CUA HE THONG QUA TUNG NAM

2.000.000.000

1.500.000.000

1.000.000.000

M Loi nhuan
B Hoan vén
500.000.000
0
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
-500.000.000
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< TU “Biéu d6 lgi nhuin va hoan von ciia hé théng qua timg nim” ta co thé
th'ély tdc d6 hoan von cua hé théng tuong dbi nhanh khi chi v&i 5 ndm van hanh,
hé thdng da thu hoi lai ca von dau tu va tra xong khoang vay von tir ngan hang.

% Hé théng d3 mang lai nhitng hiéu qua kinh té rd rét. Ta co thé thdy ¢ nim nim
dau tién cia hé thdng, 1oi nhuén sau khi trir di khoang vay ngan hang, cac chi
phi lién quan thi thu dugc trung binh khoang 41.000.000 VND/Nam va duoc
trir dan vao sd von tu ¢ cta nha truong. Pén nim thr sau, sau khi trir di tién
von tu c6 thi hé théng bat dau cho ra tién 10i dau tién 1 7.623.412 VNP Tur
nhitng nim tiép theo cho dén cudi chu ki cia hé thdng 1a nim tht hai muoi thi
s6 tién 101 nha trudng nhin duogc trung binh khoang 110.000.000 VND/Nim.
Tinh dén nim tht hai muoi thi tong loi nhuin thu dugc tir hé théng 1a

1.546.698.947 VND.
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CHUONG 5: KET LUAN VA KHUYEN NGHI

5.1. Két luan

Tir nhitng két qua ghi nhin nhém nghién ctru chung em nhan thy viéc phat trién san
xuat dién ning tai troi bang viéc ung dung ning lwong mat trdi — ngudn nang luong
sach 1a rat kha thi. Hé thong pin quang dién két lugi giang duong khu D cia trudng
Cao Pang Cong Thwong TP. H6 Chi Minh d3 cho thdy duoc nhitng wu diém khi tin
dung duoc phén dién tich mai nha rit thich hop cho viéc phat trién dién mat troi mai
nha & cac toa nha cao ting trong thanh phd.

Dua theo két qua tinh toan cong suét cua giang duong khu D cia trudng bang ca hai
phuong phap 13 100(kW) va cong suit cua hé théng pin quang dién 1a khoang
35(kWp) thi ta thiy dugc hé théng co thé dap ung duoc mot phan dién ning tiéu thu
clia toan bo hé théng dién giang dudng khu D, cung véi tinh chit trudong hoc hau nhu
chi hoat dong vao ban ngay 1a chu yéu cho nén hau nhu luong dién ning san sinh ra
duoc tir hé thong s& dugce tai tiéu thy hét vi vay cho nén hé thdng s& gitip nha trudng
tiét kiém duoc mot ph'?ln dién nang ti€u thu thay vi léy 100% dién nang tur ludi dién
nhu trudce kia.

Ngoai ra viéc ldp dat hé thong trén mai nha vira tin dung dugc phan mai nha bo khong
tranh ldng phi ngoai ra con giup bao vé phan mai, chdng thim va chdng anh ning
chiéu tryc tiép 1én mai nha lam giam noéng cho phan ting 8 cua giang dudng giup ting
chat luong giang day va hoc tap cua giang vién ciing nhu sinh vién.

Véi chi phi dau tu khong qua cao cing véi viée thi cong lap dat d& dang va cé tudi tho
cao thi hé thong chic han s& mang lai ngudn loi kinh té on dinh trong subt qua trinh
van hanh, gop phan 6n dinh ngudn ning lugng qubc gia, giam thiéu phat khi thai nha
kinh tir cdc ngudn san xuat dién ning cia cac nha mdy nhiét dién, gop phan bao vé
moi truong.

5.2. Khuyén nghi

St dung nang lugng tiét kiém va hiéu qua, trong do cé su dung ning lugng Di¢n mat
trdi 14 mot chi truong 16n cua Pang va nha nude gop phan quan trong cho viée dam
bao, 6n dinh ning lwong qudc gia, ddng thoi gop phan thuc hién cam két ciia Viét Nam
v6i cong ddng qudc té vé giam phat khi thai nha kinh. Quyét dinh sé 280/QP-TTg
ngay 13/03/2019 ctia Thii tudng Chinh phu V/v Phé duyét chuong trinh qudc gia vé sir

dung ning lugng tiét kiém va hiéu qua giai doan 2019 — 2030; c6 néu muc tiéu dén
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nam 2025 dat mic tiét kiém nang lugng 5 dén 7%, dén nam 2030 dat mic tiét kiém
ning luong 8 dén 10% tong tiéu thy ning luong toan qubc. St dung ning luong tiét
ki€ém va hiéu qua l1a trach nhiém cua tat ca c4 nhan, td chirc, co quan, don vi. Néu nha
truong dau tu 1ip dat hé thdng co thé dap ung duoc lwong dién ning tiéu thu cua ca
truong va chi tiéu ma chinh phu di dé ra.

Hién nay nha nudc co nhiéu chinh sach khuyén khich, wu dai, hd trg kinh phi cho céac
don vi st dung nang luong Dién mat troi. Pac biét truong CD Cong Thuong TP.HCM
lai 1a don vi sy nghiép cong lap nén s€ dugc nha nudc hé trg mot phén kinh phi. Néu
nha nudc hd tro 50% kinh phi thi thoi gian hoan von s& giam di mot nira, s6 tién nha
truong tiét kiém duoc s& 16n hon nhiéu. Sau khi chinh phu c6 cac co ché diéu chinh
gia phu hop cho dién mat troi mai nha, cin cir vao tinh hinh nha truong co thé diéu
chinh tang cong sut ciia hé théng dé t6i wu hoa nhitng lgi thé ¢ sin cua truong, nang
cao san luong dién nang va tan dung thém cac phﬁn dién tich mai khac cua cac khu
giang duong khac trong san xuat dién ning. Hudng dén viéc dap ung trén 50% luong
dién ndng tiéu thy cua truong, mang lai o1 nhudn gitp nha truong tiét kiém thém mot

phan tién dién phai chi trd vao moi thang.
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PHU LUC 1: MO PHONG TiNH TOAN SAN LUQNG PIEN NANG

BANG PHOTOVOLTAIC GEOGRAPHICAL INFORMATION SYSTEM

PVGIS-5 estimates of solar electricity generation:

Provided inputs: Simulation outputs

Latitude/Longitude: 10.830, 106.776 Slope angle:

Horizon: Calculated Azimuth angle:

Database used:  PVGIS-SARAH Yearly PV energy production:

PV technology: Crystalline silicon Yearly in-plane irradiation:

PV installed: 474 KWp Year-to-year variability:

System loss: 20 % Changes in output due to:
Angle of incidence:
Spectral effects:
Temperature and low ir

Total loss:

Monthly energy output from fix-angle PV system:
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April 5566.1 179.1 3339
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E_m: Average monthly electricity production from the given system [kWh).
m: Average mmumu’? of global irradiation per square meter received by the modules

SD_m: Standard deviation of the monthly electricity production due to year-to-year variation [KWHh).

PVGIS ©European Union, 2001-2021.
R duction i ided the source is acknowledged

is d, pr
save where othernwise stated.

Report generated on 2021/07/03
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PHU LUC 2: CONG THU'C TiNH TOAN SAN LUQNG VA KHA NANG

HOAN VON CUA HE THONG
CAC SO LIEU CUA HE THONG Ki HIEU THONG SO
Cong suat hé thong (tinh theo NMOT) (1) 35.3 (kWp)
Téng von dau tu (2) 625,000,000 (VND)
Vén ty c6 (3) 312,500,000 (VND) (50%)
Vén vay 4) 312,500,000 (VND) (50%)
Thoi gian hiu hao )] 20 ndm
Cuong do buc xa (6) 4.85
S6 ngay trong nam @) 365 ngay
Hiéu suét tim PV suy giam ndm dau tién ® 2.5%
Hiéu suat tim PV suy giam timg nam 9) 0.5%
Gia ban dién hang nim (10) 1,943 VND
Ty 1é ting gi4 dién hang nim an 0.1%
Tra no trong ki (12) Theo bang 11 — muc 4.7.2

CAC GIA TRI CAN | Ki . Y
TiNH TOAN HIEU CONG THUC TINH
Hiéu suit suy giam a4 |° Nim dau tién: 100% - (8)
PV e Tir nam thir 2: (14)3m truse — (9)
San luong dién . . N
(KWh) (15) @ *6)* () *14)
Gia ban binh quan e Nim diu tién: (10)
(16) L .
(d/kwh) o Twr nam thir 2: (16),3m trwse ¥ (11) + (16)n3m truse
Doanh thu (17) (15) * (16)
Chi phi quan ly (18) a7 * 1%
Chi phi khéc (19) 17) *1%
Chi phi lﬁi vay + tra (20) (12)
goc
To6ng chi phi (21) (18) +(19) +(20)
Loi nhuan (22) a7 -1
Hoan vén (23) (22) - 3)
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PHU LUC 3: CANADIAN SOLAR DATASHEET — CS3U 395P

ENGINEERING DRAWING (mm) CS3U-380P /I-V CURVES
Rear View Frame Cross Section A-A " 3 "’f
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ELECTRICAL DATA | STC* MECHANICAL DATA
CS3vU 380P 385P 390P 395P Specification Data
Nominal Max. Power (Pmax) 380W 385W 390W 395W Cell Type Poly-crystalline
Opt. Operating Voltage (Vmp) 404V 406V 408V 410V Cell Arrangement 144[2X(12X6)]
Opt. Operating Current (Imp) 9.42A 950A 956A 9.64A Dlnnalons 2000 X992 X35 mm
Open Circuit Voltage (Voc) 478V 480V 486V 488V (78.7 X39.1 X1.38 in)
Short Circuit Current (Isc) 999A 1007A 10.17A 10.24 A Weight 225 kg (49.6 Ibs)
Module Efficiency 19.2% 194% 19.7% 19.9% Front Cover 3.2 mm tempered glass
Operating Temperature -40°C ~ +85°C Frame Anodized aluminium alloy,
Max. System Voltage 1500V (IEC/UL) or 1000V (IEC/UL) crossbar enhanced
;YPE;#JL 611070.3§)V1SOOV) or TYPE J-Box 1P68, 3 bypass diodes
Module Fire Performance orﬂébss g‘:nsc 617’30) Cable 4 mm (IEC), 12 AWG (UL)
Cable Length Portrait: 400 mm (15.7 in) (+)/ 280 mm (11.0
Max. Series Fuse Rating 30A (incuding Connector) 1M ©);landscape: 1250 mm (49.2in);
Application Classification Class A leap-frog connection: 1670 mm (65.7 in)*
Power Tolerance 0-+10W Connector T4 series or H4 UTX or MC4-EVO2
* Under Standard Test Conditions (5 TC) of irradiance of 1000 W/, spectrum AM 1.5 Per Pallet 30 pieces
and cell temperature of 25°C Per Container (40' HQ) 660 pieces
* For detadied information, please contact your local Canadian Sdlar sales and sechnical
ELECTRICAL DATA | NMOT* IORIREREEORE
cs3v 380P 385P 390P 395P
Nominal Max. Power (Pmax) 283W 287W 290W 294 W TEMPERATURE CHARACTERISTICS
Opt. Operating Voltage (vmp) 376V 378V 380V 382V Specification Data
Opt. Oeeraflng Current(Imp) 7.53A 7.59A 765A 7.71A Temperature Coefficient (Pmax) 0.36% /°C
Open Circuit Voltage (Voc) 449V 451V 456V 458V
Short Circuit Current (Isc) 806A 8.12A 820A 8.26A Temperature Coefficient (Voc) 0.28%/°C
* Under Nominal Module Operating Temperature (NMIOT), irrad ance of 800 W/m, spec- Temperature Coefficient (Isc) 0.05 %/ °C
trum AM 1.5 ambient temperature 20°C, wind speed 1 mvs.
Nominal Module Operating Temperature 42 +3°C

PARTNER SECTION

* The specifications and key features contained in this datasheet may deviate siightly from
our actual products due to the on-going innovason and product enhancement. CSI Solar
Co, Ltd reservesthe right to make necessary adjustment to the information described
herein at any time without further notie.

Please be kindly advised that PV modules should be handled and installed by qua fied
peaple who have professional skills and please arefully read the safety and install ation
Instructions before using our PV modules.

CSISolar Co., Ltd.
199 Lushan Road, SND, Suzhou, Jiangsu, China, 215129, www.csisolar.com, support@csisolar.com

Jan. 2021, All nghts reserved, PV Module Product Datasheet V5 .63_EN
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PHU LUC 4: DATASHEET INVERTER HUAWEI

SUN2000 - 60KTL - M0

Technical Specification

Standard Compliance (more availab
EN 62109-1/-2, IEC 62109-1/-2, IEC 62

o/m

SUN2000-60KTL-MO

Efficiency

Input

Output

Protection

Communication
Indicat P

General Data

8, 1 683, V 41

SUN2000-60KTL-MO
Technical Specification

le upon request)
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PHU LUC 5: BAN VE THIET KE HE THONG PIN QUANG PIEN KET
LUOI GIANG PUONG KHU D TRUONG CAO PANG CONG THUONG
TP. HO CHi MINH

GVHD: Thiy Pham Toan Sinh 65



