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D6 dn tot nghiép Dé tai: Thiét ké hé théng dién mat troi ap mdi noi ludi

MO PAU
1 Ly do chon d@ tai:

- Ngay nay, viéc khai thac, sit dung cac ngudn ning luong dang trd thanh mot van
dé cap bach mang tinh toan cau.

- Mat tro1 la nguén nang luong 16n nhat ma con nguoi co thé tan dung duogc; voi
nhiéu vu diém nhu: sach, dang tin cay, gﬁn nhu vO tan, va co6 O khép noi du it hay
nhiéu.

- Vi cac li do trén, dé tai “Thiét ké hé thong dién mdt troi dp mdi noi ludi” vira 1a
mot trong nhiing giai phap tiét kiém, s dung hiéu qua ning luong dong thoi ciing
g6p phan thyc hién cong tac bao vé mdi trudng, giam luong khi thai gay hiéu Gng
nha kinh dnh huéng dén tinh hinh bién d6i khi hau toan cau hién nay.

- Uu diém cua dién mat troi ap mai:

+ Khong tén dién tich dat.

+ Gitp ting cudng chdéng néng hidu qua cho cac cong trinh.

+ C6 quy md nho, lap dit phan tan nén dugc dau ndi vao ludi dién ha 4p va trung ap
hién hiru, khéng can dau tu thém hé thdng ludi dién truyén tai.

+ Puoc lap dat nhiéu & cac mai nha trong thanh phd, khu cong nghiép nén co tac dung
1am giam qua tai ludi dién truyén tai tir cac ngudn dién truyén théng, thuong dit ¢ xa
cac trung tdm dong dan

+ Pién mat troi 4p mai voi quy mo nhd, thich hop dé khuyén khich nhiéu ca nhan, t6
chtre tham gia dau tu kinh doanh vé6i vén khong 16n, dat myc tiéu xa hoi hoa — huy
dong cac ngudn von.

2 Muc tiéu

- Tinh toan “Thiét ké hé théng dién mit trdi 4p mai ndi ludi cho nha xudng”.

- Nhiing két qua nghién ctru va Ung dung cua dé tai s& duoc thuc hién trén thue té,
dat duoc cac chi tiéu:

+ Giam chi phi, tang lgi nhuén kinh doanh;

+ Tan dung dugc ngudn niang luong sach, giam 6 nhiém moi truong (do khong sir
dung dc qui du phong);

+ Gop phan phat trién kinh té - xd hoi
3 Phwong phap tién hanh

- Xem xét lai toan bd co sé 1y thuyét vé hé théng pin NLMT dé dua vao tmg dung
- Xay dung hé thong pin NLMT cho nha xudng.
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D6 dn tot nghiép Dé tai: Thiét ké hé théng dién mat troi ap mdi noi ludi

- Tinh toén, thiét ké trén co s& 1y thuyét chung. Mo phong hoat dong hé théng pin
NLMT bing phan mém PVsyst

4 Poi twgng
- Nha xudng
5 Cau triic ciia do an tot nghiép
* PJ an gdm:
- Mo dau
+ Chuong 1: Hé théng pin mt troi va cac mo hinh dién mat troi tai Viét Nam.
+ Chuong 2: Tinh toan thiét ké hé théng dién mat troi 4p mai ndi ludi cho nha xudng.

+Chuong 3: Tinh toan hiéu qua kinh té cua hé thong pin ning lwong mit troi cung cip
dién cho nha xuong.

- Két luén, kién nghi

2
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D6 dn tot nghiép Dé tai: Thiét ké hé théng dién mat troi ap mdi noi ludi

CHUONG 1: HE THONG PIN MAT TROI VA CAC MO HIiNH PIEN
MAT TROI TAI VIET NAM
1.1 Pin nang lwgng mat troi

- Pin mit troi hay pin quang dién c6 tén tiéng Anh 13 Solar panel, né bao gom
nhiéu t& bao quang dién goi 1a solar cells). Té bao quang dién nay 14 cac phan tir
ban dan c6 chira trén bé mat nhiéu cac cam bién ctia anh sang 13 di 6t quang, n6 lam
bién d6i nang lwong ciia anh sang thanh ning lugng dién.

- T4m pin ning lwong mit troi 1a vat liéu dic biét co kha ning chuyén doi quang
ning ciia 4nh sang mit troi thanh dién ning dugc lap trong hé théng dién mat troi.
Néu nhu thuy dién thi tao ra dién tir nudc, nhiét dién thi tir than...con pin ning
lugng mat troi s€ tao ta ngu@)n dién tir &nh sang ctia mat troi.

1.1.1 Lgi ich khi sir dung pin mat troi

- Bep va don gian, dé lép dat, van hanh tu dong.

- Bao tri thip va tudi tho 1au dai (20-30 nim).

- Bdo v¢ moi truong.

- Giam thiéu ganh ning dién ning

- bam bdo cung cap dién cho bat ctr noi dau tir bién ddo xa x61 dén cac vung nui
héo lanh.

- Mang lai loi ich tai chinh rat 16n cho chinh ban than ban va gia dinh.

- Hién nay, nang luong mit troi duoc coi 1a mot trong nhitng ngudn ning luong
xanh can duoc su cha trong phat trién va dau tu tir rdt nhiéu qudc gia trén thé
gioi.

- Hon thé, trong boi canh ma nguén nhién li¢u khong thé tai tao nhu dau tho,
than d4, khoang san,... dang dan dan can kiét thi st dung nang lugng mat troi s€
giup ich rat nhiéu cho viéc han ché khai thac va gdy 6 nhiém méi trudng.

1.1.2 Nhuoc diém ciia pin miit troi
- Péu tu tra trudc cao.
- Khé di chuyén.
- Khong danh cho moi mai nha.
- San xudt ¢o tac dong tiéu cuc dén moi truong.
1.2 Nguyén ly ciu tao va hoat dong ciia pin mit troi
1.2.1 Céu tao pin mit troi

a) Té bao quang dién:

3
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D6 dn tot nghiép Dé tai: Thiét ké hé théng dién mat troi ap mdi noi ludi

- C6 chuc nang hap thy 4nh sang nit troi va bién doi thanh dién nang, day 1a thanh
phan chinh cta tAm pin ning luong mit trdi, c6 thé ¢ hai dang 13 don hoidc da tinh
thé

- Kich thudc, mau sic, sd lugng thanh cai va hiéu qua chuyén doi quang dién 1a
cac dic tinh k¥ thuat chinh cia cac té bao quang dién. Té bao silicon da tinh thé véi
hiéu sut trung binh khoang 17,6% dugc sir dung phd bién nhat hién nay. cac té bao
duoc lién két voi nhau bang mot ruy bang.

b) Miit kinh

- C6 chirc nang bao vé va dam bao do bén cho tdm pin quang dién, duy tri do 6n
dinh, c6 d¢ day dao dong tir 2 - 4 mm, thuong s€ 1a 3,2mm. Mét kinh trudc 1a - phén
ning nhat ciia mo-dun quang dién.

c) TAm nén

- TAm nén chi tim ap & mat sau, dugc lam tur vat li¢u nhua c6 kha nang céach dién,
bao vé va che chén co céac té bao quang dién khoi thoi tiét va do am, thuong c6 mau
trang dang cudn hodc tim van. TAm nén c6 nhidu mau sic va do day khac nhau tiy
theo nhu ciu sir dung.

d) Vat liéu déng goi

- Pay 1a mot trong nhiing vat liéu quan trong nhat c¢6 vai trd 1a chat két dinh gitra
cac 16p khac nhau cua bang PV. Vit li¢u dong gbi thuong dugc lam tr EVA —
Ethylene vinyl acetate, mot loai polymer dang cudn, duoc cat thanh tim va dugc
phét vao ca mit trude va sau cia té bao quang dién.

¢) Khung

- La bo phan cubi cing dé lap rap hoan chinh duoc tAm pin ning lugng mit troi,
duoc céu tao tir nhdm va dam nhiém chue nang an toan, dinh hinh cho module nang
lugng mat troi. Ngoai ra, cling c6 nhiing loai mé-dun quang dién khong cé khung
hodc sir dung cac loai nhua dac biét.

Hinh 1.1 Cdu tao tam pin mat troi

4
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D6 dn tot nghiép Dé tai: Thiét ké hé théng dién mat troi ap mdi noi ludi

(Nguon: Céng ty TNHH céng nghé sé SEASOLAR)
g) Hop dung moi noi mach dién

- Dung dé chtra cac két no1 dién ctia tam pin PV khong 16 ra bén ngoai, chira cac
di 6t bao v¢ cho cac day cap dé ket ndi cac tam nang lugng.

1.2.2 Nguyén ly hoat dong ciia pin mat troi

-T4m pin ning lugng mat troi chuyén hoéa truc tiép ning luong anh sang mat troi
thanh nang luong dién dua trén hiéu ing quang di¢n (1a kha nang phat ra nang luong
dién tir khi c6 4nh sang chiéu vao.)

- Chét ban dan Silicon 1a chat liéu trung gian gitra vat liéu dan dién va vat liéu
cach dién. Day 1a mot thanh phan quan trong trong céu tao ciia pin ning lugng mit
troi.

- Silicon ¢6 céu tric tinh thé rat phu hop cho viéc tao ra chit ban dan mic du co
murc dan dién han ché. Nguyén tir Silicon c6 2 s electron can thiét nén né s& bam
chit véi cac nguyén tir khac dé tim du 4 electron dé trung hoa dién tich. Cac electron
tu do ¢ dién cuc N s€ di chuyén sang dé lép déy cac 16 tréng bén dién cuc P Khi chit
ban dan silicon tiép xtic v6i nang luong. Tiép theo, cac hat electron tir dién cuc N va
dién cuc P s€ cung nhau tao ra dién truong. Nhitng té bao tir nang luong mat troi s€
chuyén hoa thanh mét diode, tir d6 cho phép electron di chuyén tir dién cuc P dén
dién cuc N, nhung khong cho phép céc electron di chuyén nguoc lai.

- Pé kich hoat tién trinh cAn c6 ning luong xuc tac véi cac té bao silicon. Cac
electron tu do di chuyén tr dién cuc N t61 dién cuc P tao ra dong dién.

- Khi dién truong duoc tao ra, ta thu thap va chuyén n6 thanh dong dién str dung
dugc. Dong dién tir mot chidu (DC) thanh dong dién xoay chiéu (AC) bang bo bién tan
dugc gin véi cac té bao ning luong.

Anh sang
Déng dién Tiép xic . L
kim loai Lé&p trang be mat

Tiep xic kim loai Chat han dan Chat ban dan

loai p loain

S
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D6 dn tot nghiép Dé tai: Thiét ké hé théng dién mat troi ap mdi noi ludi

Hinh 1.2 Nguyén Iy hoat dong ciia tam pin mdt troi
(Nguon: Céng ty CPPT XD Va TM Long Vii)

- Khi photon cham vao manh silic thi s& truyén xuyén qua manh silic c6 thé dén
16p tiép xac PN do phién N-Si rit mong. Khi photon dugc hap thu, ning luong cia
n6 duoc truyén dén céc hat electron trong mang tinh thé. Thong thuong cac electron
nay & 16p ngoai cung va thuong duogc két dinh véi cac nguyén tir 1an can, vi thé
khong thé di chuyén xa. Khi electron dugc kich thich trd thanh din dién (mang dién
tich 4m) va co thé tu do di chuyén trong ban dan. Khi d6 nguyén tir s& thiéu 1
electron va dé goi 13 15 trong (mang dién tich duwong). L tréng nay tao diéu kién cho
cac electron clia nguyén tir bén canh di chuyén dén va tao ra 16 tréng cho nguyén tr
lan can. Cr tiép tuc nhu vay, 16 tréng di chuyén xuyén sudt mach ban dan. Do ¢
dién truong tiép xtc Ey tai 16p PN nén cac dién tir va 15 tréng bi ddy vé 2 phia khac
nhau, gita 2 dién cyc trén va dudi c6 mot hiéu dién thé, khi ndi 2 dién cyc voi téi thi
ta c6 dong quang dién.

- V&i mot té bao pin mat troi (cell) silic thi hi€u dién thé chi khoang 0,5 - 0,6V, vi
thé dé dap ting duoc nhu cau str dung dién ning 16n hon ngudi ta thudng ndi ndi tiép
va song song nhiéu cell lai voi nhau thanh ting nhém goi 13 mudule mit troi. Mot
module mit troi c6 mot gian khung dé giit cac cell, néu can cong suat 1on hon nira
thi c6 thé ghép cac module (ndi tiép/song song) lai thanh mang pin mit troi (array).

- V&i mot té bao pin mit troi (cell) silic thi hiéu dién thé chi khoang 0,5 - 0,6V, vi
thé dé dap ting duoc nhu cau str dung dién ning 16n hon ngudi ta thudng ndi ndi tiép
va song song nhiéu cell lai voi nhau thanh ting nhém goi 13 mudule mat troi. Mot
module mit troi c6 mot gian khung dé giit cac cell, néu can cong suat 1on hon nira
thi c6 thé ghép cac module (ndi tiép/song song) lai thanh mang pin mit troi (array).

THIN FILM MONOCRYSTALLINE POLYCRYSTALLINE

Hinh 1.3 Cau tric 3 logi PMT
(Nguon: Céng ty CPPT Nang lwong Vii Son )
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D6 dan tot nghiép

Dé tai: Thiét ké hé théng dién mat troi ap mdi noi ludi

Hién nay, PMT ché tao tir tinh thé silic chia 1am 3 loai:( Bang 1)
Bdng 1.1 PMT ché tao tir tinh thé silic

Tiéu chi

Chét liéu

Mau sac

Kiéu dang ,
kich thudc

Hiéu suat
Cong suat

Gia thanh

Uu diém

Nhuoc diém

Pin mat tro1 Momo

L4 cit tinh thé silic
don, tinh khiét

Mau den xen k& cac
khoang hinh thoi
mau tring

Gom 60 — 144 té bao
quang dién hinh
vudng vat goc xép
nbi tiép nhau tao
thanh  hinh chit
nhat

20%

Cao

Cao

Hiéu suat van hanh
cao nhat— DPJ bén,
do on dinh cao

Gia cao hon

Pin mat tro1 Poly

Nhiéu manh tinh thé

silic nung nong
chdy trong khuon,

dé ngudi, cat ra

Pin mat tro1 thin-film

CdTe

silicon v6 dinh hinh (a-Si),

CIGS

thanh tAm wafer

Mau hoit xanh 1om

dom

Mau mau den dom

xanh

Gom 60 té bio quang
dién hinh vuong xép
nbdi tiép nhau tao

thanh hinh chir nhat

15-19%
Trung binh
Trung binh

Hiéu suat van hanh cao
— Gi4 thanh phai chang

C6 do6 gian no va kha

nang chiu nhiét cao.

7

Mau den hoac xanh

Kich thuéc cac tim pin
khong ddéng déu, thiét
ké mong

11%
Thap
Thap

Trong lugng nhe, dé dang
van chuyén, lap dat

Gid pin va chi phi thi cong,
lap dat déu ré

Hi¢u suat va cong suat thap
Khi lap dat can co6 diém tya
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D6 dn tot nghiép Dé tai: Thiét ké hé théng dién mat troi ap mdi noi ludi

1.2.3 Céch ghép ndi cac tAm pin ning lwong mit troi
- Phuong phap ghép ndi cac tim pin ning lugng mit troi

Co ba cach co ban nhung rat khac nhau khi két néi cac tam pin mat trdi voi nhau va
mdi phuong phéap két ndi dugc thiét ké cho mot myc dich cy thé. Cac tAm pin mat troi
c6 thé dugc mac noi ti€p; song song hodc két hop song song cdng noi tiép dé tang dién
ap hodc cuong do dong dién tuong ing voi cong suat cao hon .

- Thuyc t€ viéc ghép noi1 gilta cac tam pin mat tro1 véi nhau cling rat don gian ,
mién 1a ban hiéu cac nguyén tic co ban vé cach két ndi nhiéu tam pin mit trdi cliing
nhau ting cong suat va cach thirc hoat dong cia tirng phuong thic nay, ban c6 thé dé
dang quyét dinh cach két ndi cac tam pin ciia minh voi nhau

- Phuong phéap ghép ndi noi ti€p pin mat troi

Két ndi cac tam pin mat tro1 véi nhau theo mach noi tiep dugce st dung dé tang tong
dién ap h¢ thong. D€ noi day cac tam pin v4i nhau, ban két noi thiét bi dau cudi duong
véi cuc Am cua moi tam pin ké tiép cho dén khi ban con lai vdi mot dau duong va am
duy nhat

Khi d6 ta co: [=i=L=....=1 (1.1)

Trong do:

I, P, V: 1a dong dién, cong suat va hiéu dién thé cta ca hé.
L, V,, Pi: 1a dong dién, cong suét, hiéu dién thé cua tdm pin th i trong
h¢.
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Do dn tot nghiép Pé tai: Thiét ké hé thong dién mdt troi dp mdi néi ludi

Lopis Viopis Popi: 12 dOong dién lam viée tdi wu, dién thé 1am viéc tbi wu, cong
sudt 1am viéc toi uu ciia cac modun thir i trong hé.
Lop, Vop, Pop: 12 dOng dién 1am viée tbi vu, dién thé lam viée téi wu, cong
suat 1am viéc t6i wu cua hé.
- Trong phuong phap ndy tit ca cac tim pin mit troi c6 cing loai va cong sut
dinh mirc. Sir dung 3 tdm pin cung 6 volt; 3.0 Amp nhu trén, chung ta c6 thé thay

rang khi chung dugc két ndi voi nhau, thi 4p dau ra s& 1 18 volt (6 + 6 + 6 ) va dong
la 3.0 Amps, tuong duong vdi 54 wp

® + 4gv
3A

BV F 3A 6V /34 6V / 3A

Hinh 1.4 Ghép néi tiép ciing dién ap va dong dién

- Vay trong trudng hop chung ta mubn ghép cac tdm pin c6 dién ap hoic dong
dién khong gidng nhau thi sao ?

- Trudng hop 1. ghép cac tdm pin ndi tiép khac nhau vé dién ap nhung c6 dong
dinh murc gibng nhau

®+ 54y
3A

TV / 3A

Hinh 1.5 Ghép néi tiép cing dong dién va khdc dién dp

9
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D6 dn tot nghiép Dé tai: Thiét ké hé théng dién mat troi ap mdi noi ludi

- Trong phuong phap ndy , tit ca cac tim pin mit troi déu khac nhau vé mirc cong
sudt , cu thé 1a dién 4p dau ra khac nhau nhung dong dinh muc 13 giéng nhau . Khi
d6 tong dién ap duoc tao ra sé 1a 21 volt & mic 3.0 amps , tuong duong véi 63 wp .

- Trudng hop 2. ghép cac tAm pin ndi tiép khac nhau ca vé dong 13n 4p

- Trong phuong phap ndy , tit ca cac tim pin mit troi déu cé cac loai va mirc cong
suat khac nhau .Dién ap s& 13 tong dién 4p cua cac tAm pin , con dong dién s& bi gidi
han & gié tri cia tAm pin thap nhat trong chudi , ¢ truong hop nay 1a 1 Amp .

A E=T- DN SO

Hinh 1.6 Ghép noi tiép khac nhau vé dong va dién ap
- Phuong phap ghép ndi song song pin mat troi.
+ Két ndi cac tam pin mat troi vo1 nhau theo mach mac song song dugc st dung dé
tdng tong cong suat h¢ thong . DE nd1 day céac tam pin voi nhau , ban két ndi1 thiét bi
dau dau duong vdi cuc duong cia moi tam pin ké ti€ép va dau dau am voi cuc am cua
moi tam pin ke ti€p

Khi do6 ta co

U=U=0U,=..=1U; (1.5)
=) 1,

=1 (1.6)
P=VI=) VI=) P,

i=1 i=1 (1-7)
Vopt: Viopt: Iopt:; Iopti’Popt: — Popti (18)
10
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D6 dn tot nghiép Dé tai: Thiét ké hé théng dién mat troi ap mdi noi ludi

152W - TT3 337 +
19VIBA +

152'wW - E +
19VIBA s

152W - : +
19VigA :

152'W -
19VIBA

+
Tarng dién ap 19V
Tong dirg dign @ 4x 8A = 32A

TSNg cHng suldt: T8V x322A=603W

Hinh 1.7 Ghép ndi song song cing dién dp va dong dién
+ Ciing twong tu nhu véi trudng hop ghép ndi pin mit troi ndi tiép , thi phuong phap
ghép ndi song song cling xay ra cac truong hop cac tim pin khac nhau cé thé vé dién
ap hodc dong dién dau ra , chung ta xét dén mot vai truong hop cu thé nhu sau
Truwong hop 1. ghép cac tAim pin song song khac nhau vé dién 4ap nhung c6 dong
dinh mirc gidong nhau

136'W -
1TVIsA

152W -
19VIBA

152'W -
19VIgA

152'wW -
19VI8A

*Torg dign ap @ 1TV
Téhg dbng dign : 4 x 8A = 32A
Tang corng sudt 17TV x 32A = S544W

Hinh 1.8 Ghép néi song song khdc dién dp, cing dong dién

- Trong trudng hop nay tong dién ap dau ra s& bi gidi han boi tim pin c6 dién ap
thap nhét , con dong dién s& 1a tong dong dién ctia cac tam pin cong lai .

Truwong hop 2: ghép cic tim pin song song khic nhau vé dong nhung c6 cung
mirc dién ap
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D6 dn tot nghiép Dé tai: Thiét ké hé théng dién mat troi ap mdi noi ludi

1sa2w - I
19V 5.4 H

152'wW =
19W78A

152W -
19VI8A

152W -
19ViIBA

-
Tang dién ap : 19 volt
TEng déang dién: Ix8A+5A =29A
TSNng coOHNg suat : TY9 x 29 =55Twp

Hinh 1.9 Ghép néi song song cing dién dp, khdc dong
1.3 Ung dung ciia pin mit troi (Hinh 1.10)

-Hé théng pin ning lugng mit troi da va dang dugc tng dung kha nhiéu linh
vuc khac nhau trong cudc song. Pin mit troi thuong duoc tich hop vao nhimng thiét
bi nhu may tinh bo tui, laptop, dong hd deo tay, cac loai xe, may bay, robot tu hanh,
dién thoai di dong, deén trang tri, dén san vudn, deén tin hi¢u, dén duong, vé tinh nhan
tao....

Pin mat troi ¢ thiét ké dep, c6 tinh tham my cao, tién dung va than thién véi moi
truong. Ngoai ra, pin mat troi con 13 nhimg ngudn cip dién rat hiéu qua nhu bd sac
nang lugng mat troi, cadp nang lugng mat troi, tram di€n mat troi di dong...; nha may
dién mat troi; ngudn dién mit trdi cho nha...

Hinh
1.10 Mét s6 iing dung ciia pin trong doi song
(Nguén: Céng ty Pién NLMT-Giva Solar)

1.4 Cac m6 hinh dién mat troi Viét Nam

12
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D6 dn tot nghiép Dé tai: Thiét ké hé théng dién mat troi ap mdi noi ludi

- Hién nay, tai Vi¢t Nam c6 3 dang mo6 hinh h¢ théng NLMT dang duoc ap dung,
d6 1a: md hinh hé théng NLMT cép dién doc 1ap, mo hinh hé thdng doc 1ap két hop
giita NLMT va cac ngudn ning luong khac va mo hinh NLMT két néi véi ludi dién
quéc gia.

1.4.1 M6 hinh hé thong NLMT cap dién doc lap (Hinh 1.11)

- M6 hinh hé théng NLMT cép dién doc lap 1a hé khong ndi ludi, tu phat dién va

cung cip truc tiép cho ho tiéu thy. Cong suit ciia cic tim pin NLMT va dcquy phu

thudc nhu cau dién hang ngay cua phu tai, tinh hinh blrc xa mat tro1 tai noi lép dat hé
théng.

BIEN XOAY CHIEU (AC)

BIEN MOT CHIEU (DC)

Hinh 1.11 So dé nguyén Iy hoat déng hé thong NLMT déc ldp
(Nguén:Céng ty CP Hao Phuong — Solar)

- Nguyén ly hoat dong

+ Céc thm pin nang luong mat tro1 c6 nhiém vy hép thu birc xa mat troi va chuyén
thanh dong dién mot chiéu (DC). Dong dién DC nay duoc nap vao hé thong luu trit (¢
quy hodc Pin Lithium ) thong qua bd diéu khién sac. Cudi cung thong qua bo chuyén
d6i dién ap DC — AC (inverter ). Dong dién mot chidu dugce chuyén d6i thanh dong
dién xoay chiéu. Pé cung cap va st dung cho céc thiét bi dién dan dung thuong ngay
- Uu diém

+ Khong lo mat dién — Khi hé théng ludi dién bi mat, nhitng ho gia dinh khac khong
c6 dién, nha ban van sé co déy du dién. Khong c6 hoa don tién dién — Ban sé& khong
can phai thanh toan tién dién hang thang cho dién luc nita sau khi ban lap dit Hé thong
di€n mat tro1 nay.

+ Tu chii dugc ngudn ning luong, va mang tinh hién dai cta cong trinh, gia chil s&

~

htru

+ Bao vé méi truong: Str dung ning lugng sach tir hé thong dién niang lugng mit troi
gop phan 1am giam phat thai khi nha kinh CO2 giup cai thién va bao vé moi truong
song.

- Nhuoc diém
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D6 dn tot nghiép Dé tai: Thiét ké hé théng dién mat troi ap mdi noi ludi

+ Chi phi dau tu ban dau rat cao: Néu ban mudn tu chil hoan toan nguén dién, khong
st dung dién tir [udi dién cua dién lyc, thi ban s€ can dau tu nguff)n phat dién (Tém
Pin mit troi) va nguon nang luong du phong (Acquy hodc Pin Lithium..v.v.).

+ Thiét bj luu trit 1a thanh phan quan trong nhat trong hé théng dién mit trdi nay. Tuy
nhién, tudi tho ctia hé théng Acquy hodc Pin Lithium luu trir 1a khong cao, cao nhét
1a khoang 4-5 nam. Vi vay, néu st dung mot thoi gian ma thiét bi luu trit bi hong
thi ban phai tén thém khoang chi phi kh4 16n dé thay thé hé théng Pin hoic Acquy
nay.

+ Han ché dung luong luu trir: Kha ning luu trit dién s& tuy thude vao dung luong ic
quy. Hé thdng co cong suat cang 16n thi can st dung dc-quy c6 dung luong 16n
hoic dung nhiéu binh ic-quy két ndi lai v6i nhau. Céac dc-quy dung & ddy nén 1a cac
dc-quy chuyén dung c6 kha nang nap xa sau, d6 bén cao. Nhitng dc-quy nay thudng
xuyén phai dugc kiém tra va bao dudng theo dung quy trinh k¥ thuat thi méi dam
bao duge tudi tho va chat lugong

1.4.2 M6 hinh hé théng déc 1ap két hop giira NLMT va cic ngudn ning
lwgngkhac (Hinh 1.12)

- Hién nay khi cac phuong an san xudt dién tir than da, thuy dién, dién hat nhan ngay
cang gay ra nhitng hdu qua nghiém trong cho con nguoi thi viéc st dung dién gi6 va
dién nang luong mit troi két hop dang 1a giai phap bén viing cua twong lai.

May phat ; :
) gié May phat
T—;‘:{ﬂ diesel

Thiét bj déng % E‘ Phu tai

bo+B o bién doi
dién dién q S8 !
1 3
' : Thiét bi déng

bo+B6 bién do6i
dién dien/nap
dién

Ac
Hinh 1.12 M6 hinh hé thong NLMT déc ldp két hop véi dién gié va Diesel

(Nguon: Cong ty cung cdp cdc gidi phdp dién mdt troi hang dau Viét Nam
RENEWABLE)

- Nguyén ly hoat dong

+ Mo hinh nay chinh 1 sy két hoi gitta NLMT va cac ngudn ning luong khac nhu gio,
thity dién nho, Diesel.... Su két hop cac ngudn néi trén tiry thudc nhu cau, dic diém
phu tai, tiém nang cac nguén NLTT tai cho.
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Do dn tot nghiép Pé tai: Thiét ké hé thong dién mdt troi dp mdi néi ludi

+ M6 hinh ndy wu tién phat hét dién ning do nguén NLTT sinh ra. May phat Diesel
chi hoat dong khi dién ning do nguon NLTT sinh ra khong dap tmg du nhu cau phu
tai.

- Uu diém: H¢ théng van hanh linh hoat, vo1 do tin cay cao.
- Nhurge diém: Gia thanh dau tu cao.

Hinh 1.13 Nha may dién gio Trung Nam
(Nguén: Céng ty Co phan Pau Tu Xdy dung Trung Nam)

1.4.3 M6 hinh hé thong NLMT két ndi lwéi
a) M6 hinh hé thong NLMT két noi lwéi khong du triv

- Pay 1a hé thong giup gia dinh giam bét van dé chi phi dién ning khi sir dung
vao ban ngay.

N 3.
C=0 S (o Tam NLMT hap thy sinh sing mift trési
< V"3 3.8 o ra dién mot chieu (DC)
Tir by hoa IuGi. dong dién xoay chiéu (AC) Vs iy L % R
®d‘i dén ti dién cung céip dién cho cidc thiét bi \‘\.\ \\ \ N

sir dung trong gia dinh

A S LI I L LA L LTI,

_{_if-i’{ifff(ﬂ(lﬂ
- =%\ y

=]

BS bién tan
| = w = - GIp chuydn adi ngudn dibn 1
f: Chiu (DC) 1 1Gm @in MGt trol
. e . Thanh dign o ©.
Khi n&ng igng 11éu thy nhd hon nding lugng dign duga sdn
sinh tf hé thSng NEng IUgNg Mgt trdi thi ngudn den du s& A A id
AUGE tré ra UG dién Quee Gia. Dong ho 2 chieu
Po hrong dién tiéu thu va lwong
dién tii vé hroi ban lai

Hinh 1.14 Mé hinh hé thong NLMT két noi luéi khong dir triv
(Nguon: Cong ty TNHH Céng Nghé Ky Thudt Pién DAMREY)
- Nguyén ly hoat dong
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D6 dn tot nghiép Dé tai: Thiét ké hé théng dién mat troi ap mdi noi ludi

+ Vao ban ngay, hé théng thiét bi dién trong nha s& uu tién st dung hoan toan di¢n
nang luong mat troi

+ Néu luong dién NLMT san sinh khong du ding (vao ban dém, hoidc khong co anh
ning) thi s& 14y dién lu6i vao st dung.

+ Khi céac thiét bi dién tiéu thu nhé hon lugng dién NLMT tao ra, thi lugng dién
NLMT thtra sé déy 1én cong to dién va dugc cong to dién 2 chiéu ghi nhan dé ban dién
cho EVN.

+Bo chuyén ddi inverter hoa lugi co chic nang ty dong ngét dién khi dién ludi bi cup,
ngimg cung cap dién ning cho tai dé dam bao an toan k¥ thuét khi sira chita dién luéi.

- Uu diém.

+ Hé thong khong str dung bo luu trit dién ning nén chi phi ddu tu va bao dudng thap.
Hé thong Hoat dong hoan toan tu dong, thao tac van hanh don gian. D& dang ning cap
mo rong hé théng

+ Tubi tho ctia hé théng pin nang luong mat troi cao, cong suat dinh ngd ra cua tAm pin
bao hanh 25 ndm

+ Tiét kiém chi phi dién nang, gop phan bao vé moi truong

+ Heé thdng tu dong ngung hoat dong trong trudng hop dién ludi mat dé dam bao an toan
cho luéi dién va nguoi sir dung

+ Hé thong dién niang luong mit troi ndi ludi 13 giai phap tiét kiém dién ndng hiéu qua
ma cac ho gia dinh, doanh nghi¢p khong thé bo qua

- Nhwoe diém

+ Khi troi nhiéu may, hodc mét nguén dién ludi thi tai tiéu thu khong co nguén dién sur
dung.

b) M6 hinh hé thong NLMT két ndi lwéi cé duw triv
- Nguyén ly hoat dong

+ Ning luong mit troi duoc hp thu truc tiép qua cac té bao quang dién tir tAm pin
nang lugng mat trdi, tao ra dong dién mot chiéu DC.

+ Sau d6 thong qua bo bién tan hoa luéi chuyén ddi dién hoa ludi (DC/AC inverter
hybrid). Dong dién dugc chuyén doi thanh dién xoay chiéu AC, cing pha, cling tan sd
v6i dién ludi qudc gia dé hoa vao ludi dién khach hang. Hé théng tu dong wu tién cip
dién cho thiét bi sinh hoat trudc, song song dé dién nang du s€ sac cho bg luu trir dién
nang.

+ Hé théng lu6n kiém tra tinh trang cua bo luu trit dién nang dam bao luén dugc sac
day du.

+ Khi mét dién, bo chuyén mach (ATS) s& tu dong chuyén qua dung tai vu tién tir dién
duoc du trir trong bo luu trir dién nang. Luc nay toan bd gian pin mat troi dugce chuyén
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D6 dn tot nghiép Dé tai: Thiét ké hé théng dién mat troi ap mdi noi ludi

qua sac cho bd luu trit di€n nang. Khi c¢6 dién trd lai thi hé théng s€ chuyén qua ndi
ludi binh thuong

Luwdi dién quéc gia

Thiét bi dién wu tién
khéng mat dien

¥l e &) b=

Thiét bi dién binh

Tam pin nang wrng

Irong mat tréd

Inverter Hybrid

Pin luu tror Céng tor dién
DC — 2 chidu
AC BACKUP
DC AC GRID =
. Hé théng giam sat —
nang lueng

1. TAm pin nang lwong
mat trovi:

Hap thu buac xa mat troi
chuyén déi thanh nang
luong dién mét chiéu
DC

2. Inverter Hybrid:

Chuyén ddi déng dién mét chidu
thanh déng xoay chidéu hoéa vao
cung lugi dign trong nha nhu mét
inverter hoa ludi déng thoi diéu
khién sac acquy. Khi mét Iudi
inverter Hybrid chuyén ddi dién ap
DC tir pin mat tréi va pin luu tror
cung cap cho cac thiét bj uu tién

3. Pin luu trie:

Tich trir néng lueng khi
cac thiét bji dign khéng
st dyung hét tor pin mat
tr&i. Cung cap nang
rong khi vé dém hoac
khi khéng cé di nang
Iurgng tir pin mat troi cho
cac thiét bj dién.

4. Céng to dién 2

chidu:

Ghi nhan san luong dién
nang lugng mat troi ban
1&n ludi khi cac thiét bi
trong nha khéng sur dung
hét

5. Hé théng giam sat
nang lhrong:

Giam sat va luu trlr
théng sé hoat déng hé
théng dién mat trai. Giup
ngudi sir dung theo doi
céng sufit va nang luong
hé& théng tao ra

Hinh 1.15 So @6 nguyén Iy hoat dong hé thong NLMT két noi c6 luu triv
(Nguon: Céng ty TNHH Céng Nghé Ky Thudt Pién DAMREY)

- Uu diém

+ La su két hop gitta hai giai phap dién mit troi hoa luéi khong luu trit va hé thong
di€n mat tro1 doc lap.

+ Truong hop cup dién hé thdng st dung ngudn dién tir bd luu trir dé cung cip cho tai
uu tién st dung.

+ Tich hop sin giup hé thong hoat dong hoan toan ti dong, khong tén chi phi van
hanh.

+ Hé thong tich hop nhiéu tinh ning bao vé dé dam bao an toan.
+ Heé thdng sir dung bo luu trit dién ning nén c6 thé str dung moi luc, khi mét dién, troi
nhiéu may, ban dém. Pay ciing chinh 13 hiéu qua 16n nhit cia hé théng dién ning
luong mat tro1 hoa ludi co luu trit.

- Nhwoe diém
+ Chi phi dau tu cao, hé théng luu trit dién nang c6 gia thanh dau tu cao, tudi tho bd
Iuru trir thap, ton chi phi bao dudng.

1.5 Yéu cau ki thuat khi két néi NLMT vao luéi dién
- Nhirng diéu can biét trudc khi két n6i NLMT vao luéi dién
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D6 dn tot nghiép Dé tai: Thiét ké hé théng dién mat troi ap mdi noi ludi

+ Nho nhing tién bo khong ngimg ctia cong nghé nang lugng mit troi trong nhitng nam
qua ma viéc lap dat dién mit troi trd nén dé dang hon rat nhiu. Cac tdm pin ning
lugng mat troi va thiét bi hé th6ng quang dién duoc thiét ké va san xuét chic chan, don
gian hoa va tdi vu nhét. Didu d6 cho ngudi dung d& dang nim bit dugc nguyén 1y hoat
dong, cach thic lap dat va van hanh. Tuy nhién diéu nay khong phai dé khién chung ta
cht quan ma trude khi lap dit ta can c6 nhitng chil ¥ quan trong nhat.

+ Trong thyc té qua trinh 13p dat dién mat troi lién quan toi qua trinh hoat dong cua cac
tAm pin va thiét bi tao ra hang trim von dién dudi 4nh sang mit troi. Do d6 mot s6 van
dé an toan ta can phai hiéu rd va cin nhéc khi lip dit cac tAm pin

- Nhirng yéu ciu khi két noi

+ Trudc tién 1a k§ thuat ldp dit pin ning lwong mat troi, ta can dam bao mai xudng noi
lap cac tAm pin mat troi phai du chac chan. Nhu vay thi mai xudng méi c6 kha ning
do trong lugng cua cac tam pin nay. So véi lép dat hé théng dién mat troi trén mat dat
thi lip trén mai xudng s& phai ton thém chi phi bao tri, sira chita hé théng khung mai.

+ Can do kich thudc chinh xac khoang khéng gian c6 sén, c6 thé sir dung dé lap dat hé
thong tim pin. Nhu vdy ta méi c¢6 thé chic chan sé lugng, kich thudc va trong luong
cac tAm pin phu hop.

+ Hudng lap dat cac tAm pin mit troi 1y tudng nhat trén mai xudng 1a chon hudng vé
phia mat troi moc. Can dam bao rang mai nha khong bi che bong boi ngdi nha, toa
nha, cay cbi khac, ...

+Trudce khi 1ap cac tAm pin, ta can lap dit hé thong khung va dudng ray trén mai bang.
Céc don vi cung ung thiét bi dién mat troi s& cung cép chung cho ta. Céc gia do va
duong ray nay can gin chit vao cot xa, cdt kéo. Cac khung nay can duoc lap dat do
dbc chinh xac va hop 1y theo ban thiét ké sao cho dinh vi dugc cac tim pin co thé tiép
xuc tryc tiép v4i anh nang mit troi. Ta co loai hé thong dudng ray cho phép dinh vi va
diéu khién cac tAm pin xoay theo cac goc d6 ma ta mudn. Quan trong nhat 13 ta can giir
cac tAm pin & cung mot goc va do cao hop 1y dé tao ra dong dién dién ap gidng nhau.
Khi gin gia d& va lip duong ray can dung keo dan noi méi khoan dé chic chin khong
dé nudc mua ro ri qua cac 16 trén mai cua ta.

+ Tiép theo, ta gin cac tAm pin mit trdi bang cach treo chung 1én mai, dit nhe nhang
1én gia d& hodc hé thong dudng ray. Gan c¢b dinh ching vao gia dd.

+ Sau khi hoan tit cac budc lép dat thm pin mat troi, chic chin c¢b dinh ching mot
cach vimg bén. Téi day ta can két ndi chung voi nhau dé c6 thé san xuat dién.

+ Khi hoan thanh hét cong tac két ndi, cin chinh dung vi tri: dng dan phai dé chay
dudi cac tAm pin, ndi toi hop ndi xudng bén hong va cac thanh phan trong hé théng
quang di¢n.
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D6 dn tot nghiép Dé tai: Thiét ké hé théng dién mat troi ap mdi noi ludi

+T6i day ta bat dau cai dat tat ca cac thanh phan quang dién theo hudng dan cta nha
san xudt (nhung chua duoc két ndi ching voi). Cai dat bién tan, cic thanh phan khéc
trong nha hoac cong trinh kién trac. Pam béo chung dugc lép o cac khu vuc kho rao,
thong thoang va khong gian khong qua néng, qua lanh. Didu nay dbi voi binh du trix
dién cia ta rat quan trong.
+ Budc tiép theo khi cai dit PV 1a chay ngudn dién tir bién tan vao cong tic ngudén AC
va cac thanh phan trong hé thong khac. Pé thuc hién, trudc tién ta can tit cau dao
chinh va ngit ngudn dién cua tat ca cac ngudén AC 13n DC.
+ Tiép theo két nbi bién tan v6i hop didu khién AC. Két ndi cac diy trong hé thong
dién v6i cong tic DC va cac thanh phan chinh khac trong khi van ngit két ndi cong tic
DC. Tiép theo méi két ndi hop diéu khién DC ti bién tan.
+ Sau khi thyc hién cac k¥ thuat trén va dam bao hé thng an toan thi ta c6 thé nha tho
dién chuyén nghiép kiém tra hé théng dién mot 1an nita.
1.6 Két luan
- Chuong nay gidi thiéu cac moé hinh bién ddi ning lwong mit troi thanh dién
ning, cau tao va nguyén 1y hoat dong cua pin quang dién. M&i mo hinh déu c6
nhirng uu, nhugc diém riéng. Tuy vao cac diéu kién, dic diém vé khi hau, kinh té xa
hoi, phu tai dé Iya chon phuong an phu hop, dam bao t6i wu vé hé thong cling nhu
chi phi dau tu.

CHUONG 2: THIET KE HE THONG PIEN MAT TROI AP MAI
2.1 Vi tri du 4n va danh gia so b vé phan xiy dung

- Vi tri du kién lép dat cac tam pin NLMT la nha kho 21A va nha kho 21B ¢6 toa do
10.913 vi do Bic, 106.908 kinh d6 Pong nén c6 lugng birc xa hang nam kha tdt.
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Do dn tot nghiép Pé tai: Thiét ké hé thong dién mdt troi dp mdi néi ludi

Hinh 2.1 Khu vye ldp dat pin NLMT

2.1.1 Lya chon mé hinh hé thong dién ning hrong mit troi cho nha xwéng

- Theo ly thuyét chung ¢ chwong 1 va phan tich cac dic diém vé st dung ning
luong cling nhu diéu kién khi hau tai nha xuong, nhom thyc hién loai bd mé hinh hé
théng nang luong mit troi doc 1ap vi chi phi rat cao. V& hé thong ning luong mit
troi ndi ludi thi co 2 dang mo6 hinh chinh 1a hé théng co du trir va hé théng khong du
trit, mdi mo hinh déu cé nhimng wu diém va nhugc diém riéng.

- B6i v6i mo hinh hé théng pin mat troi ndi ludi co du tri thi gia thanh chi phi dau
tu cao hon nhiéu so véi hé thong pin mit trodi ndi ludi khong du trir do phai dau tu
thém hé thong dy trir bang Acqui, bd diéu khién va cac thiét bi phu trg khac. Ngoai
ra, con phai ton thém chi phi thay thé do tudi tho acqui chi khoang 3-4 nam va gy 6
nhiém méi trudng khi loai bo. Tuy nhién, vao miia mua lugng anh nang mat troi rat
it hodc khi mat dién ludi thi hé thong pin mat troi dap Gmg dugc cong suat phu tai bi
thiéu nhd vao nguén du trir, do d6 do tin cdy cung cép dién cao hon.

- P6i voi md hinh hé thong pin mit troi ndi ludi khong du trir thi chi phi dau tu
thap hon nhiéu do khong c6 acqui quy du trit, khong co chi phi bao dudng, thay thé
cho hé thdng acqui. M6 hinh nay thi h¢ thong pin mat troi sé it hodc khong cé tac
dung vao mua mua hozc khi mat dién luéi. Tuy nhién, thoi gian gan ddy xuat hién
phuong an hoa ludi bam tai va bao tri bado dudng ludi dién trong ndm ciing khong
nhiéu, cong ty con c6 may phat dién du phong c6 thé cung cip dién trong thoi gian
ngén khi mat nguén dién ludi nén van dam bao cho viéc kinh doanh hoat dong binh
thuong.
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D6 dn tot nghiép Dé tai: Thiét ké hé théng dién mat troi ap mdi noi ludi

- V6i phan tich nhu trén va muc tiéu quan trong 13 giam chi phi dau tu, ning cao
hiéu qua kinh té, 1oi nhuan cho doanh nghi¢p, Nhém em dé xuit lya chon Md hinh
“Hé théng dién NLMT ap mai nbi ludi khong luu trir” dé cap dién cho nha kho (hinh
1.14).

2.1.2 Yéu chu thiét ké

- Theo thong tu s6 18/2020/QD-TTg ngay 06/4/2020 cua B6 Cong Thuong [3] do
thil tuéng chinh phu phé duyét quy dinh vé su phét trién du 4n va hop ddng mua ban
dién mau ap dung cho cac dy an dién nang lugng mat troi. Tai diéu 5, phat trién dién
nang lugng mit trdi 4p mai thi bén ban dién ding ki dau ndi véi bén mua dién cac
thong tin bao gém dia diém lap dit, quy mo coéng sudt (Cong sut phu tai khong qua
IMW va cong suit lip dat khong qua 1,25MWp).

- Hé thdng duogc phan chia thanh 2 hé doc 14p véi cong sudt Inverter <IMWp dé
thuan tién trong qua trinh thyc hién thu tuc d4u ndi luéi dién.

- Ta thay cong sut phu tai nim trong pham vi nho hon IMW va cong sut t6i da
cua hé théng déu dién mit troi nhoé hon 1,25MWp.
- Nguyén 1y ctia hé thong pin nang lwong mit troi 4p mai hoa ludi:

+ Céc tAm pin nang luong mat troi chuyén ddi blrc xa mat troi thanh dong dién mot
chiéu (DC). Dong dién DC d6 s& dugc chuyén hoa thanh dong dién xoay chiéu
(AC) boi inverter dugc trang bi thuat toan MPPT (Maximum Power Point
Tracking) nham téi wu hoéa nang lugng tao ra tir hé thong pin mit troi.

+ Nguén dién AC cua hé théng pin mat tro1 tr Inverter s€ dugc két ndi véi tu
dién chinh cua khu vuc, sau d6 tur ta dién s€ di qua tram bién ap 22/0,4Kv roi
di qua cong to 2 chiéu (dé do cong suit dién hoa ludi)

2.1.3 Phén tich mit bing mai

- Mit bang mai c6 tong dién tich 1a 12900 m? dugc lgp tole Seamlock voi mai
nha kho 21A va mai nha kho 21B. Mai nha kho 21A d6 nghiéng 9 d6 vé hudng Bic
va Nam cuing v6i va mai nha kho 21B c6 d6 nghiéng 8 d6 vé hudng Bic va Nam.
Véi loai tole nay sé str dung giai phap lap dit ap sat méi stir dung hé Pad d& song tole
SeamLock chuyén dung s& khong lam anh huéng dén két ciu mai tole, dong thoi hé
pad do co trong lugng nhe va khong bi an mon nén tudi tho cao.

- V6i cach lap dat nay huong nghiéng va do nghiéng ctia hé thong s& phu thudc
vao mit bang mai hién hitu. Khu vuc lap dit dy kién: Nha kho 214 va Nha kho 21

* Mai kho 21A.
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Hinh 2.2 Mat bang mai hién hitu kho 214

- Mit bang mai Nha kho 21A c6 tong dién tich 9150 m> v6i 2 mit bang mai nghiéng
9 do vé hudng Bic va Nam. Tai dinh mai, nha kho duoc lép dat noc gio cao 1,8m so
v6i mat bang mai, 6 rong noc gid 4.6m c6 kha nang d6 bong 1én gian pin.

* Mai kho 21B.
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MAT BANG HIEN HOU KHU 21B
L1500

Hinh 2.3 Mdt bang mdi kho 21B

- Mit bang mai Nha kho 21B c6 tong dién tich 3750 m? vi 2 mit bang méi nghiéng
8 do vé hudng Bic va Nam. Tai dinh mai, nha kho duoc la‘ip dat néc gid cao 1,8m so
v6i mat bang mai, 6 rong noc gid 4.6m c6 kha niang d6 bong 1én gian pin.
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D6 dn tot nghiép Dé tai: Thiét ké hé théng dién mat troi ap mdi noi ludi

2.1.4 Phan tich d6 bong
Theo 1y thuyét
- Béng che 1a hién tuong mot cell pin trong tAm ning lugng mit troi bi che phil.

- Béng che hodc bui ban: cac vat thé trén cao (vi du nhu céy, cot, tuong nha d6 bong
v.v.), tham thuc vat phat trién qua mirc, 6 nhiém bé mat, vét la trén bé mat PV.

- Céc anh hudng cua bong va lam ban ¢ thé duoc giam thiéu trong giai doan thiét
ké hé thong dién ning luong mat troi. Mot nghién ciru chi tiét c6 thé duoc thuc hién
dé xac dinh anh hudng cua cy, cot hodc cac vat thé khac c6 thé che mat cac mé-
dun trong sudt ca ngay va trong sudt ca nam.

- Lam ban c6 thé dugc giam thiéu véi bao tri hé thong dinh ky.
Theo thie té
- Khu vyc gan 2 Nha kho khong c6 cong trinh khac cao hon giy che bong 1én mit

bang mai.

- Tai vi tri dinh néc gio, nha kho duoc lép dat cot thu 161 cao 1,5m va 4 day neo
nén c6 kha ning gay d6 bong 1én gian pin can bé tri phut hop dé giam thiéu viéc che
bong.

- Tai dinh 2 kho duoc lép dat noc gidé cao 1,8 m so vdi mat béng mai, do rong ndc
gi6 4.6m c6 kha nang d6 bong 1én gian pin theo hudng Béc va Nam trén mai nha kho
21A va nha kho 21B nén can b tri pin cach ndc gié khoang 5,2 m cho khu 21A va 4
m cho khu 21B dé han ché che bong, dam bao hiéu suét pin.

2.1.5 Phwong ap lat dat pin

- Céc tAm pin duoc lip dat trén gian khung rail nhém duoc c¢b dinh voi mit bang
mai thong qua hé thong pad d& song ton SeamLock chuyén dung va duoc bé tri cach
noc gio tai dinh mai khoang 5,2m dbi véi kho 21A va 4m ddi véi kho 21B dé giam
thiéu anh hudng che bong va nang cao san luong hé thong.

- Ngoai ra, cac day pin duoc bd tri cach nhau 0,4 m nham tao 16i di thuan tién cho
qua trinh thi cong va kiém tra bao tri bao dudng hé thong.

* Kho 21A.

+ Ta c6 tong dién tich ctia mit bang mai 9150 m? (125,6x73)

+ Sau khi trir di khoang cach d6 bong va khoang cach bé tri diy pin

+ Ta ¢6 dugc tong dién tich ctia dan pin 6046 m? (119,5x 50,6)

+ Sau khi ¢6 dién tich ta c6 thé tinh ra dugc sb luong tam pin can lép dat
Pt T = dién tich dan pin / dién tich tdm pin

T = 6046 m2 /2,209 = 2736 Tam pin

T 12 86 lwong tam pin.
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D6 dn tot nghiép Dé tai: Thiét ké hé théng dién mat troi ap mdi noi ludi

+ Toéng mit bang mai Nha kho 21A Iip dugc 2736 tim pin CS3W-450MS tuong ting
v6i cong suat 1231.2kWp duoc cau hinh vao 10 Inverter SUNGROW 110kW

+ Dua theo kich thudc va cac vat thé che bong nhu trén, cac tAm pin dugc bd tri nhu sau:

Mit bang mai Nha kho 21A: (Hinh 2.4)
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Hinh 2.4 Mdt bang bé tri pin khu 21A.

* Kho 21B
+ Ta c6 tong dién tich cia mit bang mai 3750 m2 (75x50)
+ Sau khi trir di khoang cach d6 bong va khoang cach bé tri ddy pin
+ Ta c6 dugc tong dién tich ctia dan pin 2406 m2 (71,2x33,8)
+ Sau khi ¢6 dién tich ta c6 thé tinh ra dugc s6 luong tam pin can lap dat
biat T = di¢n tich dan pin / di¢n tich tam pin
T = 2406 m2 /2,209 =1088 Tam pin
T 13 86 luong tam pin.
- Tong mit bang mai Nha kho 21B lap duoc 1088 tim pin CS3W-450MS tuong
g véi cong suat 489,6kWp duoc cAu hinh vao 4 Inverter SUNGROW 110kW.
- Dua theo kich thudc va cac vat thé che bong nhu trén, cac tim pin dugc bd tri nhu
sau:
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D6 dn tot nghiép Dé tai: Thiét ké hé théng dién mat troi ap mdi noi ludi

Mit bang mai Nha kho 21B:(Hinh 2.5)
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MAT BANG BS TR PIN KHU 218

TL1:300

Hinh 2.5 Mdt bang bé tri pin khu 21B
2.1.6 Phwong 4n lap dit dan khung.
- Phuong an lip dit gian khung rail nhom chuyén dung
+ Dbi tuong thi cong pin lap ap sat mai tole Seamlock co goc nghiéng khong qua 16n
nén dé dam bao tinh hiéu qua, do tin ciy cao nhat cho hé théng khung gian gia d&, chi
phi dau tu ban dau, tudi tho tia hé théng thi gian pin s& duoc lap ap sat mai tole va
nghiéng theo hudng mai.
- Pdi v6i mai tole Seamlock, cac tim pin duoc lap dit trén nhing thanh rail nhom
lién két voi mit bang mai tole bang cac ngam kep chuyén dung.
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Do dn tot nghiép Pé tai: Thiét ké hé thong dién mdt troi dp mdi néi ludi

Hinh 2.6 Minh hoa bién phdp thi ¢éng ldp pin trén tole Seamlock

Bang 2.1 Cac bo phan cua khung nhom dinh hinh

STT Hinh ianh Mo ta

Ngam kep chuyén dung: (6n Seamlock)

Dung dé lién két voi mat béng ton Seamlock tao
gia do gian khung nhom

Rail nhém dinh hinh: duoc 1am bang chit
S liéu nhom AL-6005-T5 nén rat nhe, khong in

2 . .
mon va chiu lyc tot nén khong anh hudng dén
két cAu mdi ton hién hiru.

Thanh néi Rail nhdm chuyén dung: ding dé

3 ndi dai cdi rail nhom dé dam bao két cau.

N Pad cudi giit tAm pin: C6 dinh tdm pin vao

4 _..; khung nhom chuyén dung.

- Pad giira giir tAm pin: C6 dinh tim pin vao

S J% khung nhom chuyén dung.

2.1.7 Phuwong 4n thiét bi chinh
* Lya chon tAm pin mat troi

- Hién nay hé thong dién mat troi ngay cang phat trién nén cé rat nhidu hing
pin mat tro1 cu thé nhu Jinko Solar, AE Solar, Canadian Solar, LONGi Solar....
Moi loai pin déu c6 tiéu chi lva chon thé manh riéng nhu:
+ Bao hanh
+ Sai s6 cho phép cuia cong suat dinh danh.
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D6 dn tot nghiép Dé tai: Thiét ké hé théng dién mat troi ap mdi noi ludi

+ Hé sb cong co ich (hiéu suat 1am viéc) cua tim pin

+ Hé sb nhiét d6 (temperature coefficient)

+ Tubi tho sir dung

+ Dbi v6i hé théng nay ta lya chon lap dit pin mit troi hing Canadian solar vi:

+ Pin mit troi Canadian solar ndi tiéng l1a thuong hiu san suat pin c6 hiéu suat
hiéu quéa hoat dong dung dau thé giéi va dan dau trong nganh cong nghiép tai

tao.
Bang 2.2 Théng sé chi tiét vé tam pin
Théng s6 phan dién
Cong suit cyc dai (Pmax) 450 Wp
Dién 4p hoat dong (Vmp) 405V
:}-! CanadianSolar Dong dién hoat dong (Imp) 11.12 A
Dién 4p hé mach (Voc) 48.7V
Dong dién ngdn mach (Isc) 11.65 A
Hiéu suat module 20.37%
Théng s6 dnh hwéng do nhiét dd
Hé s6 suy giam cong suat (Pmax)  -0.37% /°C
Heé s6 suy giam dién ap (Voc) -0.29% /°C
Hé s6 suy giam dong dién (Isc) 0.05% /°C
Théng s6 co khi
Losi el
S6 cell 144
S6 lugng diode bypass 3
Cic tam pin dugc tpiét ke va Kich thuée (mm) 2108x1048
ki‘ém Fra theo ti€u chuan quoc té x32
& (ihét luong (IEC 61215), tiéu Khéi lugng 24.9 kg
chuan an toan (IEC 61730, UL
1703). D0 day kinh cuong luc 3.2 mm
Cong d4u ndi T4
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D6 dn tot nghiép Dé tai: Thiét ké hé théng dién mat troi ap mdi noi ludi
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Hinh 2.7 Pac tinh Pin C3WS 450MS

+ Céc co s& san xuat ctia Canadian solar dugc trang bi cic day chuyén san xuat
ty dong va robot hoa thé hé méi nhat nén vo cung chuyén nghiép.

+ Ngoai ra con cac pin solar con c6 tudi tho cao, hiéu sudt cao nhung gia thanh
lai phai chang.

+ Canadian CS3W-450MS dong pin 144 Cell s& hitru cong ngh¢ chia doi Cell giup
t6i wu héa hiéu suat va gitp tang chat lugng san pham. Nho cong suat cuc dai nén
thiét ké tdm pin kha nho s& giup nguoi dung tiét kiém dién tich lip dit nhung van
mang lai hiéu qua chuyén héa dién ning cao.

+ Pbi v6i cac hé théng phat dién pin mat troi ndi ludi thi viéc lua chon cac tim
pin mit troi c¢6 cong suat 1on nhu 450Wp, dién 4p cao dé giam sé mdi ndi trong
mot day la can thiét dé giam ton that. Viéc lua chon nay con dua trén nhiéu yéu
to: dién tich mat béng duoc giao, chung loai tAm pin, nguén von, co ciu vén,
141 vay... dé quyét dinh loai tim pin sao cho dat hiéu qua cao nhét ca vé mit ky
thuat va kinh té, boi tAm pin c6 hiéu suit cang cao thi gia cang dit.

+ Sau khi c6 cong suét lap dit thi ta tinh so bo sb tAm pin bing cach 14y cong
sudt ldp dit chia cho cong suat tim pin.

+ Sau khi tinh toan ta chon tim pin ning luong mit troi Canadian solar 450Wp va

c6 s6 luong tdm pin 1a 3824 tam dé lap dat cho hé thong
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D6 dn tot nghiép Dé tai: Thiét ké hé théng dién mat troi ap mdi noi ludi

+ Tam PV sir dung tAm pin cong nghé don tinh thé (Mono-crystalline) c6 cong suat
12 450Wp. Kich thudc 1 tim pin: WxHxD = 2108x1048x32 mm

* Lwa chon Inverter.

- Vai trd cuaa inverter: Solar Inverter dugc xem la thiét bi rat quan trong ddi vai
hé théng cia nang luong mat troi doc 1ap hay hoa ludi. Nhiém vu chinh cta
Inverter d6 1a bién ddi dong dién DC trong tdm pin ning lwong mit troi sang dong
dién AC dé cung Cép sinh hoat, van hanh thiét bi hodc hoa luéi dién.

- Lua chon cong suat:

- Ta c6 cong sudt phu tai ctia hé thong 1a 1000KW va cong sudt lap dat cia hé
théng 12 1720,8 KWp

- Dya vao cong thirc sir dung dé phdi hop cong suat gian pin va inverter tdi wu
nhat:
P, < 1,2*Pin,
1720,8<1.2*cong suit cua inverter*sd lugng inverter
1720,8<1.2*110*14
P,.: tong cong sudt ctia gian pin
Pin,: tong cong sudt inverter
- Sau tinh toan ta c6 cong suat gian pin cang gan gid tri 1,2*Pin, cang tot nén
ta s& dung 14 inverter 110KW 1 t6i wu nhat cho hé thong.

- Lya chon hang inverter: Theo su phat trién cua hé théng pin nang lugng mat
troi thi co rat nhiéu hing san xuét ra nhiéu loai pin khic nhau, cung véi do thi
Inverter (bién tan) ciing vdy. Ngay nay co rat nhiéu hing ndi tiéng nhu ABB,
Sungrow, Huawei, Solar Edge, SMA.... Mdi hing déu c6 nhitng tiéu chi thé manh
riéng nhu:

+ D9 an toan cua bién tan

+ Luu tdm chit luong cua vo bién tan

+ D 6n khi van hanh

+ Tudi tho, ché do bao hanh

+ Gia thanh mém

- Va Sungrow duoc biét dén 1a thuong hiéu c6 tudi doi 20 nam kinh nghiém

trong linh vuc san xuit bién tan va timg lot top cac don vi san xuét bién tan uy
tin trén thé giéi. San pham bién tan ctia Sungrow ciing trai rong trén 60 qubc gia
va da xam nhap dugc vao ca nhiing thi trudng yéu cau khat khe nhu My, Uc, Bi,

Anh, Phap.

Bdng 2.3 Théng sé vé Inverter
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D6 dan tot nghiép

Dé tai: Thiét ké hé théng dién mat troi ap mdi noi hedi

SUNGRGSIIA

SG110CX

Cac bo inverter duoc thiét ké
va kiém tra theo tiéu chuin qudc
té nhu: diéu kién méi truong hoat
dong (IEC 60068), kiém tra hiéu
suat (IEC 61683), Tiéu chuan dau
nbi luéi (IEC 61727), kiém tra
muc d§ tuong tich dién tor (IEC

Ngo vao dién DC
Dién ap t6i da
bién khdi

dong

ap

Dai dién ap hoat
dong MPPT

bién ap lam viéc
toi vu

S6 lugng MPPT
Dong dién t6i da
moi MPPT

Ngo ra dién AC
Cong suat dinh
muc

Dong dién ra cuc
dai

Dai dién ap hoat
dong

D3i tan s6 hoat
dong

Hé s6 cong suat
bo
song hai

méo dang

Thong s6 hé thong

Tan nhiét

Hiéu suat toi da
Hiéu suat MPPT
Chuan bao vé
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1100 V
200/250 V

550-850 V

585V

26 A

110000 W

158.8 A

320-460V

50Hz/60Hz

-0.8 ~ +0.8
< 3%

Thong minh
98.70%
99.90%
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D6 dn tot nghiép Dé tai: Thiét ké hé théng dién mat troi ap mdi noi ludi

61000), Tuan chuén bdo vé va an Nhiét d6 lam viéc  -30°C ~ 60°C

toan (IEC62109, TEC 62116). , )
Kich thudc (H x W 1051x660x362.5mm

x D)
Do 6n < 60 dB

Chua thich: MPPT (Maximum Power Point Tracker): N6 1a mot mach xu ly
(thudong 13 bd chuyén ddi DC sang DC) dugc sir dung trong phan 16n cac bod
inverter hién dai. Chirc ning cua n6 1a toi da héa nang luong co san tir cac tim pin
nang luong mat troi trong qua trinh hoat dong

- Biém manh cua Inverter Sungrow:

+ Sungrow 1a mot trong nhitng nha cung cip bién tan ning luong mat troi 16n
nhat trén toan cu va 1a nha san xuét bién tdn hang diu cua Trung Qudc.

+ Tiéng 6n thap: Bién Tan Inverter Sungrow cé kha ning lam mat ty nhién. Nén
tao ra tiéng On thip, mang dén khong gian yén tinh hon.

+ D& dang cai dat: Bién Tan Inverter Sungrow dugc thiét ké kha nhé nhan. San
phém dé dang cai dit va van hanh thuan tién, thiét ké ca3m va chay tu dong

+ Hé thong dé dang giam sat tir xa ciing nhu truy cap WiFi t6t thong qua cong
Sungrow SolarInfo Bank.

+ Dir liéu thoi gian thyc cua bién tan c6 thé duoc giri dén may chi cia SolarInfo
Bank dé kiém tra tinh trang hoat dong cta nha may. Pinh ky tai thiét bi chay
di liéu 1én nén giam sat.

+ Man hinh LCD duogc st dung hd trg trong vi¢c kiém tra cling nhu van hanh
linh hoat.

+ Tai 1én dir liéu 13i thiét bi kip thoi dé xac dinh chinh xac, kip thoi

+ Trong Inverter trang bi nhiéu MPPT/ cong DC input nén viéc ddu ndi DC duoc
t6i wu theo khu vuc. Mdi khu vuc c¢6 diéu kién tu nhién (goc Tilt, Azimuth,
bong che, ...) gidng nhau s& dau vao 1 MPPT.

+ P6i voi du an ap mai, st dung Inverter Sungrow 110 kW co cac chi tiét thiét ké:
Inverter hoa ludi Sungrow SG100CX 110kW 3 Pha 380V trang bi 9 kénh MPPT/
18 cong DC input.
2.1.8 Phwong 4n diu noi tim pin va chia string
- Hé thong tam PV duoc lap tai trén mai nha cua trang trai: Tong s6 lugng tAm
pin trang bi 1a: 3824 tim(Céc thong s6 tAm pin va inverter nim Bang 3, Bang 4)

- Sau day 1a cac budc lya chon s tam pin cho 1 string
* Mai kho 21A.
- Buéc 1: Tinh kich thudc chudi téi thiéu cho hé théng
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D6 dn tot nghiép Dé tai: Thiét ké hé théng dién mat troi ap mdi noi ludi

+ Pau tién, chiing ta can tinh toan sd lugng tim pin ti thiéu nén dat trong mot
chudi, ta dung cong thirc sau:

+ Dt Ni= Mppai/ Vap=200 + 40,5= 4,9 tam (liy 5 tam)

Vi Ny 14 s6 tAm pin t6i thiéu cho 1 chudi
MPP min 12 dién ap thap nhét cua dai dién ap MPP
Vimp 12 dién ap dinh muc cta tAm pin mit troi
MPP (Maximum Power Point): Piém cong sudt cuc dai, 1a diém lam viéc hiéu qua nhét
PV theo cac muc do buc xa hép thu duoc
- Budc 2: Tinh kich thudc chudi tdi da dé khong bi vuot qua dién ap

+ Ta can tinh toan sb luong tAm pin t6i da nén dit trong mot chudi, ta dung cong
thire sau:

+ Dt Nig= MPP max/Voe=1000 + 48,7 = 20,5 (Lay 21 tim)

V6i Ny 14 s6 tAm pin t6i da cho 1 chudi
MPP max 12 dién ap cao nhit cua dai dién ap MPP
MPP (Maximum Power Point): Piém cong suét cuc dai, 1a diém lam viéc hiéu qua nhat
PV theo cac muc do birc xa hép thu duoc
Vo la dién &p ho mach cua tAm pin mat troi
+ Sau tinh toan ta c6 s6 lugng tAm pin cho 1 string 13 tir 5 dén 21 tim
- Buéc 3: Kiém tra kich thudc chudi ti da trong pham vi dién ap toi vu (MPP)

+ Budc kiém tra nay nham xac dinh kich thudc chudi toi da phai nam trong pham vi
dién ap t6i wu. Pé tinh toan phan nay, ta dung cong thirc sau:
+ Vo=Nu*Vmp=21 *40,5V = 850,5V

Véi V,, 12 dién ap cho phép nam trong pham vi MPP

Vé6i Ny 14 s6 tAm pin t6i da cho 1 chudi

Vip 12 dién ap dinh muc cta tAm pin mat troi

MPP (Maximum Power Point): Piém cong suét cuc dai, 1a diém 1am viéc hiéu qua nhat
PV theo cac murc do birc xa hép thu duoc

Két qua thu duoc sau khi tinh todn nam trong pham vi dién ap cua Inverter tir 200 dén
1000V

- Nhu vay, sau 3 budc ndy chiing ta da xac dinh duge kich ¢& chudi phu hop cho
hé théng 13 khoang tir 5 dén 21 tAm pin. Nhung day 1a trén 1y thuyét va chua tinh
toan bao gdm yéu t6 nhiét do tai noi lap dit hé thong baoi vi khi nhiét do giam thi
dién 4p tang va nguoc lai dién ap tang thi nhiét do giam.

- Buoce 4:
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D6 dn tot nghiép Dé tai: Thiét ké hé théng dién mat troi ap mdi noi ludi

+ Ta c6 nhiét do cao nhat & Nha xudng 14 cao nhat 40 °C va thap nhat 1a 12,5 °C.
Theo d6 ta dat T= Toax -Tmin= 40- 12,5= 27,5°C v6i T 1a mirc chénh 1éch nhiét do
tai Nha xuong

+ Piat A= V. * hé s nhiét d6 NOCT= 48,7 * 0,29 = 0,14123

Véi A la hé sb

V.. 1a dién ap ho mach.

Hé s6 nhiét 36 NOCT (The Nominal Operating Cell Temperature): 1a nhiét do dat dugc
boi cac té bao mach hd trong Mo-dun trong cac didu kién liét ké dudi day: bic xa

bé mit té bao 800 W/m, nhiét d6 khong khi 20°C, vén téc gio 1 m/s

Tiép tuc nhan hé s6 vira tinh duoc véi mire chénh 1éch nhiét do:
+ Pbat V=A*T=0,14123* 27,5 =3,8V

V 1a dién ap mdi tm pin s& tao ra dién ap cao hon muc V..
T 1a mtc chénh 1€ch nhiét do tai Nha xudng.

+ Nhu vy, vao nhiing ngay lanh nhat & khu vuc, mdi tim pin sé& tao ra dién 4p cao
hon muc V,. khoang 3,8V.

+ Dat V=V tV=48,7V + 3,8 = 52,5V

V,, 1a dién ap cia tam pin tao ra lic nay.
Vo la dién &p ho mach.
V 14 dién ap moi tam pin s€ tao ra di€n 4p cao hon mic V.

Tiép tuc nhan véi s6 tam pin t6i da cia chudi ma chung ta di tinh dugc:
Dat V= Nu* V= 52,5 x 21 =1102,5V

V. l1a dién ap cuc dai ma cac tam pin tao ra trong nhirng ngay lanh nhéat.

Vé6i Ny 14 s6 tim pin t6i da cho 1 chudi

V,, 12 dién 4p cua tAm pin tao ra luc nay

+ Tu day, ching ta c6 thé théy dugc con sb nay da vuot muc dién ap hoat dong tdi da
cta bién tan (1000V), diéu nay c6 thé s& lam chay bo inverter. Ching ta can diéu
chinh giam s6 luong tdm pin mat troi xudng dé c6 téng dién ap cuc dai phu hop,
bang cach cr giam 1 tdm thi trir di 52,5V (diép ap cuc dai mdi tAm pin) cho dén khi
nao tong dién ap cuc dai phi hgp nhé hon dién 4p cao nhat cia dai dién ap MPP 1a
1000V

+ Dt V,, 1 téng dién ap cuc dai phu hop.

Giam tAm thir 1: Vi, = Ve Vi, =1102,5 — 52,5= 1050V
Giam tAm thtr 2: V= Vee- Vo= 1050 — 52,5 = 977,5V

Sau khi tinh toan giam bét di 2 tAm luc ndy chung ta thdy dugc muc dién 4p cuc dai
tao ra 1a =997,5V hoan toan thich hop véi dién ap cuc dai ctua bién tin. Nhu vay
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D6 dn tot nghiép Dé tai: Thiét ké hé théng dién mat troi ap mdi noi ludi

viéc lap dat chudi voi t6i 19 tim pin s& vinh vién khong 1am hu hong bo bién tan
duoc.
- Lua chon sd lugng string:
+ Dat Nawing=Ppv*P1suing==1231,2000/8550 = 144 string
Trong d6: 1 string ¢6 19 tAm pin
Vi Nyying 12 80 lugng string
P,. 12 tong cong suit lap dat
Piring 12 cOng suat 1 string.
* Mai kho 21B
- Budc 1: Tinh kich thude chudi tdi thiéu cho hé théng cua ban
+ Pau tién, ching ta can tinh toan sb lwong tim pin toi thiéu nén dit trong mot
chudi, ta dung cong thuc sau:

+ Dt Ny= Mppuin/Vip=200 + 40,5= 4.9 tdm (lay 5 tam)

Vi Ny 1a s6 tAm pin t6i thiéu cho 1 chudi
MPD min 12 dién ap thap nhét cua dai dién ap MPP
Vi 12 dién ap dinh muc cta tAm pin mit troi
MPP (Maximum Power Point): Piém cong suét cuc dai, 1a diém lam viéc hiéu qua nhat
PV theo cac muc do buc xa hép thu duoc
- Budc 2: Tinh kich thudc chudi tdi da dé khong bi vugt qua dién ap

+ Ta can tinh toan s6 luong tim pin t6i da nén dit trong mot chudi, ta ding cong
thire sau:

+ Dt Nig= MPP max/Voe=1000 + 48,7 = 20,5 (Lay 21 tAm)

V6i Ny 14 s6 tAm pin t6i da cho 1 chudi
MPD max 12 dién ap cao nhét cua dai dién ap MPP
V.. 1a dién ap ho mach cua tam pin mat troi
MPP (Maximum Power Point): Diém cong suit cuc dai, 1a diém 1am viéc hiéu qua nhét
PV theo cac murc do buc xa hép thu duoc
+ Sau tinh toan ta c6 sb lwong tAm pin cho 1 string 1a tir 5 dén 21 tim
- Buéc 3: Kiém tra kich thudc chudi tbi da trong pham vi dién ap toi wu (MPP)
+ Bude kiém tra nay nham xac dinh kich thudc chudi tdi da phai nam trong pham vi
dién ap t6i wu. Pé tinh toan phan nay, ta dung cong thirc sau:
+ Vo=Nu®*Vmp=21 *40,5V = 850,5V

Véi V,, 12 dién ap cho phép nam trong pham vi MPP
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D6 dn tot nghiép Dé tai: Thiét ké hé théng dién mat troi ap mdi noi ludi

MPP (Maximum Power Point): Piém cong suat cuc dai, 1a diém 1am viéc hiéu qua nhat
PV theo cac murc do birc xa hép thu duoc

Vi Ny 12 86 tAm pin t6i da cho 1 chudi

Vi 12 dién ap dinh muc cua tAm pin mit troi

+ Két qua thu dugc sau khi tinh todn nam trong pham vi MPP cua Inverter tir 200 dén
1000V

- Nhu vay, sau 3 budc ndy chiing ta da xac dinh dugc kich ¢& chudi phu hop cho
hé théng 13 khoang tir 5 dén 21 tdm pin. Nhung day 1a trén 1y thuyét va chua tinh
toan bao gdm yéu td nhiét d6 tai noi lip dit hé thong baéi vi khi nhiét do giam thi
dién 4p tang va nguoc lai dién ap tang thi nhiét do giam.

- Buoc 4:

+ Ta c6 nhiét do cao nhat & Nha xuong 14 cao nhat 40 °C va thip nhat 13 12,5 °C.
Theo d6 ta dat T= Tax -Tmin= 40- 12,5= 27,5°C vo61 T 1a mirc chénh 1&€ch nhiét do
tai Nha xudng

+ Dt A= V,.* hé s6 nhiét d6 NOCT= 48,7 * 0,29 = 0,14123

Véi Alahé sb
V.. 1a dién ap ho mach.
+ Tiép tuc nhan hé sb vira tinh dugc véi mire chénh 1éch nhiét do:

bat V=A*T=0,14123* 27,5 =3,8V

V la dién ap mdi tAm pin s& tao ra dién ap cao hon mic V...
T 1a mirc chénh 1¢ch nhiét d6 tai Nha xuong.

+ Nhu vay, vao nhiing ngay lanh nhét & khu vuc, mdi tAm pin s€ tao ra dién ap cao
hon muc V.. khoang 3,8V.

+ Dt Vo=Vt V=487V + 3,8 = 52,5V

V,, 1a dién dp cua tam pin tao ra lac nay.
V.. 1a dién ap ho mach.
V 1a dién 4p mdi tam pin s& tao ra dién ap cao hon mic V...

+ Tiép tuc nhan véi sd tAm pin tdi da cta chudi ma chung ta da tinh dugc:
+ Dat V= Nuw*Vyp=52,5x 21 = 1102,5V

V. 12 dién ap cuc dai ma cic tAm pin tao ra trong nhimg ngay lanh nhét.
V&i Ny 12 86 tAm pin t6i da cho 1 chudi
V,, 1a dién ap ctia tAm pin tao ra lac nay
+ Tir day, chiing ta c6 thé thiy duoc con sd ndy dd vuot mirc dién ap hoat dong tdi da
ctia bién tan (1000V), diéu ndy c6 thé s& 1am chay bo inverter. Ching ta cin diéu
chinh giam sé luong tAm pin mit troi xubng dé c6 téng dién 4p cuc dai phu hop,
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Do dn tot nghiép Pé tai: Thiét ké hé thong dién mdt troi dp mdi néi ludi

bang cach cir giam 1 tam thi trir di 52,5V (diép ap cuc dai mdi tim pin) cho dén khi
nao tong dién ap cuc dai pht hop nho hon dién 4p cao nhat cua dai dién 4p MPP 1a
1100V

+ Piat V,, 12 tong dién ap cuc dai phu hop.

Giam tAm thir 1: Vy = V- Vi, =1102,5 — 52,5= 1150V
Giam tAm thir 2: V= Veo- V= 1150— 52,5 =997,5V
Giam tAm thtt 3: V= V- Vo= 997,5- 52,5= 945V
Giam tAm thir 4: V= Ve Vo= 945— 52,5=892,5V

+ Sau khi tinh toan gidm bat di 4 tam luc nay ching ta théy dugc muc dién ap cuc dai
tao ra 1a =892,5V hoan toan thich hop vdi dién 4p cuc dai ctua bién tan. Nhu vay
viéc lap dat chudi voi t6i 17 tAm pin s& vinh vién khong 1am hu hong bo bién tan
duoc.

- Lya chon sb lugng string:
+ Dat Niuing=Ppv*Pisuing= 489,6000/7650 = 64 string
Trong d6: 1 string c6 17 tAm pin

Vi Nyging 12 56 lugng string
P,. 12 tong cong suat lap dat
Piaring 12 cOng sudt 1 string.
* Gidn db

Budcl: .

, bat Nr=MPP Dat Nrp =
Xac dinh sO min /Vmp MPP / Ve
tém pin t6i
thiéu t6i da

trong 1

Nir la MPP i \. Nop 13 MPP .0 Vo

50 tam la dién dién ap sO tam la dién dién ap
pintoi | apthap | dinh pintdi | 4pcao ho
thiéu nhéat ot thidu nhét ciia mach
cho 1 cua dai cua tam cho 1 dai dién cua
string dién ap nin e ap MPP tAm pin

-

Buéc 2: Kiém
= tradién 4p cua
sy Lstring ndm  lgupén Chon Vi- GVHD: TS Truong Thi Hoa
trong pham vi
dién ap t6i uu

~




Do dn tot nghiép Pé tai: Thiét ké hé thong dién mdt troi dp mdi néi ludi

Vep 1a dién ap cho phép
nam trong pham vi MPP

1. bat A=V, * hé

s6 NOCT
Budc 3:

Xac dienh

chinh x4c s6

lwong tAm 2. Dit V=A*T
pin trong 1

string

3.DEtV,=Vo*V

5.Néu

4, Dét Vcd:NTD* th
Vcd>VinmaX

Chu thich: Hé s6 nhiét do
Dit Vyi=Ve-V NOCT

V la dién ap moi tam pin tao
ra dién ap cao hon V.

T murc chénh léch nhiét do

V, dién &p tam pin tao ra luc
nay

V.adién ap cuc dai tao ra ngay
lanh nhat

Dién ap phu hop
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D6 dn tot nghiép Dé tai: Thiét ké hé théng dién mat troi ap mdi noi ludi

* Két ludn
- Sau khi tinh toan ta dugc hé théng co 14 Inverter, kho 21A c¢o6 10 Inverter va
144 string, mdi string c6 19 tAm. Kho 21B c6 4 Inverter va 64 string, mdi string c¢6
17 tAm.
2.2 Phan tich vi tri lip dit
2.2.1 Phwong an lidp dit inventer va mang cap
a) Phuwong an lap dit tong thé méit bang

MAT BANG TONG THE
v+ - 800

Hinh 2.8 Mt bang tong thé

- Phuong ap lip diy DC
M&i huéng mai ciia cac nha kho ¢6 1 truc mang cap chinh, dugc bb tri thich hop
dé t6i wu dudng day DC tir vi tri ngd ra gian pin vé Inverter.

- Phwong an lip diy AC
+ Day AC kho 21A
Day AC tir inverter duoc di trong thang cap doc tudng xudng mai. Phan day AC tiép
tuc dugc ludn trong 6ng nhya gan xoan HDPE chon am dat bang duong dan dén khu
dat tréng dén ti dién DB Solar. Tach ra 8 inverter vao ti MSB ctia TBA kho 21A va 2
inverter vao td MSB cua TBA kho 21B
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D6 dn tot nghiép Dé tai: Thiét ké hé théng dién mat troi ap mdi noi ludi

Céc tu dién DB Solar dugc bo tri gan vi tri cac ti dién cua tram bién ap du kién ha
moi.

+ Day AC kho 21B
Day AC tir inverter dugc ludn trong 6ng nhya gan xoan HDPE chon am dat bang
duong dan dén hang rao sau d6 cap mang theo hang rao qua ti dién DB SOLAR tai
tram bién ap 750kVA.00

- Phwong 4n ha tram bién ap
+ Thanh cai dugc dan tir ludi dién 22kV dén vi tri ha ap méi. SO luong tram bién ap
du kién tuong tng v6i ciu hinh hé théng. cu thé nhu sau:

* Nha kho 21A
- Tong cong xuat 1231.2 kWp cau hinh 10 inverter SUNGROW 110k
*Trong do:

- Cong suat lap dit 991.8 kWp ciu hinh 8 Inverter SUNGROW 110kW. S luong
tram bién ap can ha méi 1 tram cong suat 1000kVA véi phuong an d4u ndi hoa ludi
cho 8 Inverter. (Cong suat Inverter 880kW ac).

- Cong sudt con lai 239.4 kWp cau hinh 2 inverter SUNGROW 110kW duoc lap
qua TBA kho 21B gitip nang cong xuit TBA kho 21B

* Nha kho 21B
- Cong suat lap dat
+ 489,6kWp cau hinh 4 Inverter SUNGROW 110kW tir 2 mai 21B
+239.4 kWp cua nha kho 21A lap qua kho 21B véi 2 inverter SUNGROW 110kW.
- S6 lu’qng’ tran,l bién ap can ha méi 1 tram cong sqﬁt tb1 thiéu 1a 750KV A véi
phuong an dau noi hoa ludi cho 6 Inverter. (Cong suat Inverter 660kW sc)
Tong két:

- Tong s6 lwgng tram bién 4p du kién ha méi nham dap tng truyén tai cong suét
cua hé théng nang lugng mat troi lép dat tai cac nha kho bao gém: 1 x TBA -
1000kVA va 1 x TBA - 750kVA

2.2.2 Phwong an bd tri pin tong thé

- Duya theophuong an b tri pin nhu trén, mat béng mai cac nha kho lép dat duoc
3824 tdm pin CS3W-450MS twong duong cong suat 1720.8 kWp.
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Hinh 2.9 Mdt bang bé tri pin

*Giai thich:

- Khu 21A:

+ Téng s6 pin phan b 13 2736 tAm pin CS3W-450MS twong ng v6i cong sut
1231.2 kWp

+ S6 luwong inverter str dung 13: 10xSG110CX
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Dé tai: Thiét ké hé théng dién mat troi ap mdi noi hedi

Khu 21B:

+ Tong s6 pin phan bd 1a 1088 tim pin CS3W-450MS twong tmg véi cong suat

123

1.2 kWp

+ S6 luong inverter st dung 13: 4xSG110CX
- Cau hinh hé thong:
+Hé 1: Téng cong suat 991.8 kWp sir dung 8 inverter 110 kW (tir khu 21A)
+Ha tram T1: cong suit 1000 kVA canh tram hién hiru kho 21A
+Hé 2: Tong cong suat 729 kWp, gdm 489.6 kWp str dung 4 inverter 1 10Kw (tir

khu

21B) va 239.4 kWp st dung 2 inverter 110 kW (tir khu 21A)

+Ha tram T2: Cong suit tdi thiéu 750 kVA canh tram hién hiru kho 21A
*Ghi chu:
E1: vi trf lap inverter khu 21A (18.5m x 1.5m)
E2: vi trf lip inverter khu 21B (7m x 1.5m)
Cl:ta MSB T1
C2:ta MSB T2
TO: vi tri tram bién &p hién hiru
T1: vitri ha tram 1000kVA moi tai kho 21A
T2: vi tri ha tram 750kV A méi tai kho 21A

: day AC tir E2 qua T2 trong 6ng HDPE di am
: day AC tir E2 qua T2 trong méang noi

Bdng 2.4 Chi tiét tdm pin va cong sudt

Cong
, 0 xuat n
ST Mat Hudng So lwgng Co?g H¢
T bing mai tam pin suat TBA (<1MWp)
(kWp) | méi(kV P
A)
\ Nam 1273
Nha : 991,8 1000 I
1 kho Bac 931
214 532 239.4
2 kho . 489,6
71B Bac 544

- Tong thé mit bang cac nha kho dugc bd tri nhu sau:

- Hé thdng duogc phan chia thanh 2 hé doc 14p véi cong suat Inverter <IMWp dé

thuan tién trong qua trinh thyuc hién thu tuc ddu ndi luéi dién.
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D6 dn tot nghiép Dé tai: Thiét ké hé théng dién mat troi ap mdi noi ludi

2.2.3 Lwa chon phwong an d4u ndi
* Kho 21A.

- Sir dung phuong an ddu ndi 19 tim pin trong 1 chudi néi tiép v6i nhau sau d6
nbi chudi d6 vao 1 cong DC Input trong Inverter.

- Véi cong suét 1a 1231,2 kWp va so lugng tim PV 1a 2736 tim, phuong 4n dau
nbi nhu sau:

- Hé thdng duoc 1ap thanh 10 module riéng biét theo timg inverter.

- Mbi module gdm 01 Inverter gdbm 9 kénh MPPT / 18 cong DC inputs. Cac
module sau d6 dugc gom vé 01 ti ha thé LV 0,4kV tir d6 dau ndi téi hé thong TBA
(TBA hién httu).

- Mbi String dién hinh gom 19 tam mac ndi tiép.

* Kho 21B

- Str dung phuong an dau nbi 17 tAm pin trong 1 chudi nbi tiép véi nhau sau d6
ndi chudi d6 vao 1 céng DC Input trong Inverter.

- Vi cong suat 12 489,6kWp va sb lugng tim PV 1a 1088 tdm, phuong 4n d4u ndi
nhu sau:

- Hé théng duoc lap thanh 4 module riéng biét theo timg inverter.

- Mbi module gom 01 Inverter gdm 9 kénh MPPT / 18 cong DC inputs. Céc
module sau d6 duoc gom vé 01 ti ha thé LV 0,4kV tir d6 dau ndi téi hé théng TBA
(TBA hién hitu).

- Mbi String dién hinh gdom 17 tam mac ndi tiép.

Hinh 2.10 Cach dau néi giita 2 tam pin noi tiép

- Céach dau ndi gitra 2 tdm pin 1a dau nai ti€p véi nhau. Cyc duong ndi véi cuc dm
gilta 2 tam gan ke.
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Badng 2.5 Chi tiét sé string va inverter

S5 So Coéng
o} ’ . "
tam | Tong PV| suat Inverter
lvong
PV PV o
STT | Hang muc ~ - ——— Ghichu
moi Coéng Hé so
String | String| Tam kWp | suat kw quy
déi
10 Inverter
10x110
1 Sungrow 144 19 2736 | 1231,2| 10x110| 1,231 W
110 Kw
4|nverter
4x110
2 Sungrow 64 17 1088 | 489,6 | 4x110 | 0,489 W
110 kw
TONG 208 3824 | 1720,8| 1540 1,720 | 1720,8
kWP
2.2.4 Cap DC

- Day céap ning luong mat troi 1a cap dién, dugc thiét ké dac biét dé két nbi dong
dién tir cac tAm quang dién dén bo chuyén doi dong dién mét chidu sang dong dién
xoay chiéu. Day cap DC la phy kién dung dé két ndi cac tAm pin dén cac tu
Combiner Box va két n6i véi Inverter.

Bdng 2.6 Théng sé cdp DC

Day dién PV Hang san xudt TIPHA
Tiét dién mat cat 4-10 mm?
Vit liéu DPdng ma thiét (cap
5)
Lop cach dién XLPO
Lop vo bao vé XLPO
bién 4p dinh mirc 1.5/1.5kV DC
Nhiét d6 1lam viéc téi  120°C
da
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D4y chuyén dung cho dién DC véi cac tiéu chuan chau Au: BS EN 50618
ap dung cho day dan hé théng quang dién; tiéu chuan BS EN 60228 vé
16i day cap cach dién; tiéu chuan ky thuat ASTM B-33 cho day dong

mém trang thiéc. Chéng UV va Ozon, chiu dugc dau, nudc, axit va kiém.
Cham bat Itra, it khéi khdng halogen. Chiu dugc va dap, xé va mai mon.

- Cian ctr vao kich thudc tiét dién day cap tdm pin Ja solar 450kWp da quy dinh
san la tiét dién 4 mm>
+ Rudt dan: déng ma thiéc
+ Dién ap 1500V DC
+ Nhiét d6 van hanh: -40°C-120°C
+ Cach dién, vo boc: XLPE
+ Chéng uv va ozon
+ Chiu duoc dau, axit, mai mon
+ Do mém déo cao, lap dit dé dang
2.2.5 Cap AC

- Cap AC duoc str dung dé két ndi dau ra AC ctia bién tan voi luéi dién. Cap AC
thuong duoc lip dat ngoai troi nén ciing can cé cac dic tinh bao vé twong ty nhu cap
DC. Vi¢c lya chon cap AC phuc tap hon do dong dién dau ra khac nhau cta bién tan

- Céch chon cap AC: chon tiét dién day dan AC dua vao dong dién dinh mtc day
dan d6. Néu tich gitta dong dién dinh muc cua day dan, hé s diéu chinh cong suat
dong dién va hé sd diéu chinh ddi véi nhiét d6 moi trudng 16n hon dong dién dau ra
ctia Inverter thi dat yéu cau. Nguoc lai thi khong dat yéu cau.

Bang 2. 7 Bang tra hé sé diéu chinh doi véi nhiét dé méi truong

Hg¢ s6 hi¢u chinh do6i voi nhiét d§ moi truong

Nhiét do | 25°C | 30°C | 35°C | 40°C | 45°C | 50°C | 55°C | 60°C | 65°C

Hé s6 1,03 1 0,94 | 0,87 | 0,79 | 0,71 | 0,61 0,5 0,35

- Nhiét d6 méi truong & nha xudng 1a 27,5°C nén ta s& co hé sb diéu chinh 1a
1,03
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Bang 2.8 Bang tra hé sé hiéu chinh cong sudt dong dién

Bang tra hé s6 hiéu chinh cong suat dong dién theo s6 13i trong day cap
S6 15i 1 2 3 4 5 6 7 8 9
Hé s 1 0,85 | 0,79 | 0,75 0,73 | 0,72 | 0,72 | 0,71 | 0,70

- Dya vao sd 16i trong day cap AC trong h¢ théng dién mit troi 12 4 161 nén hé sb diéu
chinh cong sut dong dién 13 0,75
- Tinh toan va chon tiét dién day AC

- Cach chon: dya vao dong dién dau ra cua inverter 1a 158,8A thi ta s& gid su chon
tiét dién day AC c6 dong dién dinh mirc gan voi dong dién dau ra cia inverter dé
tinh

1 I&i (Single core) 2 1Gi 3 va 4 lai
2 cap dién g5t cach khoang | 3 cap dién ti€p xic nhau theo
hinh 2 13 Two core Three and four core
Tigt dién
rudt din Two cables spaced Trefoil touching
Nominal | Dang dign Bdsutap |Dong dién dinh| ©36 sut ap Dang dign dinh B sut &p Dang dién B sut &p
area of | dinh mic mifc mirc dinh mirc
conductor Approximate Approximate Approximaite Approximate
Current | voft drop per| Current volt drop per Current volt drop per Current volt drop per
ratings amp per ratings amp per metre ratings amp per metre ratings |amp per metre
metre
mm2 A mYy A mYy A my A my
1,5 33 32 28 25 32 29 27 25
2,5 4 20 38 15 41 17 35 15
4 39 11 53 9.5 55 11 47 8.5
g 75 3 ) 6,4 53 7,4 53 g4
10 101 48 85 38 82 4,4 78 33
15 128 3,2 110 2,4 119 25 101 2,4
25 158 1,9 142 1,5 158 1,7 132 1,5
35 201 1,4 170 1,1 180 1,3 155 1,1
50 238 0,57 203 0,82 225 0,94 188 0,82
70 252 0,57 248 0,58 277 0,66 233 0,57
85 A5 0,50 257 044 332 0,45 275 042
120 355 042 337 0,38 377 0,40 317 0,35
150 443 0,36 376 0,31 422 0,34 355 0,25
185 457 0,31 423 0,27 478 0,25 401 0,25
240 571 0,26 435 0,23 361 0,24 4682 0,21
300 640 0,23 2 0,20 616 0,21 517 0,18
400 708 0,22 600 0,19 653 0,19 580 0,17
500 780 0,20 660 0,18 - - - -
630 856 0,19 721 0,18 - - - -
800 855 0,18 7558 0,18 - - - -
1000 939 0,18 757 0,13 - - - -

Hinh 2.11 Bdng tiét dién day AC

- Gia sir chon tiét dién 35mm2 c6 dong dién dinh mirc 13 159A
bat = Li*K*Kp < Iy
Tur d6 ta c6 159A*1,03 *0,75=122,8< 158,8A
- Trong do:
+ Itt 1a dong dién sau khi tinh todn
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+ Idd 1a dong dién dinh mirc ctia day dan
+ KT 1a hé s diéu chinh dbi voi nhiét d6 moi truong
+ KP 13 hé s6 diéu chinh cong suat dong dién
+ 1INV la dong dién dau ra cta inverter
+ Dbi voi tiét dién cap 35mm? ta thdy dong dién tdi da dé hoat dong khong ¢ su cd
thip hon dong dién dau ra ti da cta bién tin duogc st dung, nén khong thé sir dung
cap AC da chon trong truong hop nay, nén cap 35mm? 1a chua thoa mén
+ Chon tiét dién day 70mm? c6 dong dién dinh muc 13 233A
L= Taa™Kr*Kp < Ivy
Tur d6 ta c6 233A*1,03*0,75 =179,9 > 158,8A
- Sau két qua tinh toan dong dién toi da dé hoat dong khong c6 su ¢b 1on hon dong
dién dau ra tbi da cia bién tan duoc st dung, nén st dung dugc cap AC da chon
trong truong hop nay, nén cap 70mm?2 1a thod man
- Sau khi tinh toan lwa chon cap tir inverter t6i ti ha thé loai 0,4kV Day cap dién
CXV 1a dong day cap hién ha thé dugc cau tao rudt ddng va 2 16p cach dién bang
XLPE, vo boc béng PVC (CU/XLPE/PVC). Tiét dién cap lya chon nhu sau: tiét
dién 3x70 mm2 + 1x35 mm?2 c6 dong dién dinh muc 1a 233V
- Tl b hoa luéi dén tu dién AC va tir ti dién AC dén MCCB, lu6i dién ha thé su
dung day dong boc 3 pha (4 day) ¢& thich hop
2.2.6 Yéu cau ha ting
- Chi1 ddu tu can chuan bi trudce co s ha tang cho viéc dau ndi va van hanh hé thong
nhu sau:
+ Khu vuc dy kién ldp dat ha tram bién ap mdi tai phan tuong cudi nha kho 21A va
phan tuong canh nha kho 21B.

+ H¢ théng mang Wifi Internet tai vi tri lép dat Inverter va ta dién dé két ndi hé théng
giam sat.
+ Mt bang cac nha kho phai duoc kiém tra két cAu trude khi 1ap dit gian pin cua hé
théng nang luong mat troi nham dam bao kha nang chiu luc va tinh an toan cua dy an.
2.2.7 Ti dién bao vé déng cit va thiét bi bao vé déng cit
a) Tu dién
Tu phén phoi dién Hang san xuat: DAT (Viét Nam)

- Ta dién lam bang thép, son tinh dién c6 kha
ning chdng gi, chiu dugc diéu kién khic nghiét
clia moi truong va dam bao duoc tinh tham my.
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b) Thiét bi bio vé déng cit

Cac MCB dong cit ngudn AC:

- C6 céc ron cao su chéng nudc tran vao, bao vé
cac thiét bi bén trong. C6 thé thiét ké phu hop dé
lap dat ngoai tro1 hodc trong nha.

- Théng s6:

+Tiéu chuan: IEC/EN 60439-1, IEC/EN 60529
+ Dién &p dinh muc: 220-230 / 380-415 VAC
+Tén sd dinh mrc: 50 Hz / 60Hz

+bién ap toi da: 1000 A

+Cap bao vé (IP): IP43 - IP 55

+D9 tang nhiét toi da: 50°C

+Dong cit: 6kA - 50kA

Chon thiét bi dong cit ctia hang: Schneider
(Phap)

Dong cat: 18kA

bi¢n ap hoat dong: 240VAC

Cép bao vé: IP20.

Tiéu chuin: IEC 60947-2

2.3 M6 phéng tinh toan sin lwong dién ndéi mai bang phan mém PVSyst

2.3.1 Gi6i thiéu vé phan mém PVSyst

- PV syst 1a mot phan mém phan tich hé théng quang dién dugc phat trién boi
nhém ning luong tai Pai Hoc Geneva tai Thuy S§. Phan mém nay c6 thé dugc sir
dung dé phan tich tai bat ki dia diém nao khi c6 dit liéu khi twong va bic xa mat troi.
N6 duoc thiét ké dé ho trg nghién ctru x4c dinh quy mo, mo phong va phan tich dix
lidu cua cac hé thdng quang dién hoan chinh bao gém cac chi tiéu vé kinh té va ki
thuat tir d6 céac ki su va cac nha nghién ctru ¢6 dugce dir liéu can thiét dé phan tich
tinh kha thi ctia du 4n. PV Syst pht hop cho cac nghién ctru dién mat troi két ndi

luoi, dién mat tro1 van hanh doc 1ap va cac hé théng bom nang lugng mat troi

- PV syst V6.8.8 ¢6 3 chitc ning co ban bao gom: thiét ké so bo, thiét ké du an,
thu thap dir liéu va phan tich dir li€u khi tugng tai dia diém thyc hién du an. Chire
nang thiét ké so bo c6 ba hé théng ma phan mém mo phong 1a: hé thng dién mat

tro1 hoa ludi, hé théng dién mat troi doc 1ap, hé théng dién mat troi cho cac tram
bom. Chtrc ning thiét ké dy an ciling c6 ba hé théng ma phan mém méo phong nhu
thiét ké so bd nhung c6 thém mot phﬁn nira 1a hé théng dién mat troi hoa lugi DC. O
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mdi dy 4n mo phong, PV syst c6 thé tin toan tdi uwu hoa hidu suat chuyén doi bic xa
Mt troi thanh dién ning. Dong thoi tinh duge gia thanh dau tu cho ca dy 4n. Trong
nghién ciru ndy, dung thé thong dién Mt trdi hoa ludi trong thiét ké so bo dé mo
phong cho cac tinh thanh.

- Khi nhap toa do cua dia diém can tinh toan vao co so dir liéu, phr;in mém s& Xac
dinh vi tri va thu thap dugc dir 1i€u bao gé)m muc trung binh birc xa Mat troi khuéch
tan, truc tiép va biic xa theo phuong ngang. Pong thoi, két hop véi viée chon loai
pin, vi tri, cach lép dat tim pin, phﬁn mém sé& tinh duoc san lugng di¢n sinh ra trong
mot nam.

2.3.2 Thong s6 dau vao ciia hé thong dién dién Mit troi trén mai ndi ludi

- Dé mo phong hé thng dién Mit troi trén mai ndi ludi can quan tim dén cac gia tri

sau:
a) Gia tri birc xa Mt troi tai dia diém cin mé phong

- Phan mém PVsyst s€ thu thap gia tri birc xa mat troi khi xac dinh dugc toa do cua
dia diém can mo phong. Ngudn dir liéu birc xa va cc diéu kién khi twong ma PVsyst
sir dung 1a dir liéu cia METEONORM. Dit liéu nay cung cép dir liéu hang thang cho
hau hét diém trén toan cau va PVsyst s& sir dung ngudn ndy theo mic dinh néu khong
c6 thong tin nao khéc.Hinh 2.11.

Geographical site parameters, new site = [m] X

Geographical Coordinates | Monthly meteo  Interactive Map \

Updating geographical data ... o
- i oy | Selected point
Locality: [10.913,106.908 Search 106.9093, 10.9102 Locality
Bén Cat Tan Thanh ED Phudc Cang
Country
Vinh An Pha Tac Vietnam
Tan Uyén Latitude (%)
Gia Kigm 10.913
Thi-DauMbt A Longitude ()
Bién Hoa Tréng Born Ry it
D3u Gy Long Khanh
@ Altitude (m)
Thudn An 20
cT0l Time zone
Hoa b Thubirc Cr Long/Glad 7
Thanhpha : Long Thanh
HB:Chi Minh
Hidp Phustre T
2 anf
Bén Lifc 115 CRIMIr Ngdi Giao
CAR. Giide © OpenStreetMap contribulors.
[ New Site X cancel ‘
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Hinh2.12 Thu thap dir liéu birc xa Mat troi

- Ngoai ra, cling c6 thé chon dit liéu vé tinh tir du 4n NASA-SSE lam nguén dir
liéu. Hon nita, PVsyst cho phép dé dang truy cap vao mot s nguon cong khai truc
tiép tir Web nhu SolarGIS hoac Satellight. Gia tri ctia bi birc xa Mt tro1 dugce thu
thap tir kho dir li¢u ctia Meteonorm c6 d¢ tin cdy cao va NASA-SSE ciing vay. Gia
tri buc xa 13 mot trong nhimg dit liéu quan trong dé phdn mém tinh toan ra san luong
dién. Hinh 1 minh hoa cho viéc thu thap dir liéu birc xa Mat tro1 cia chuong trinh
PVsyst.

b) Thiét dit thong sé k¥ thuit ciia hé théng pin quang dién

- Thong sb k¥ thuat cua h¢ théng pin quang di¢n dugc chon dua trén dién tich c6
thé 1ap dit pin, cong suat dit, san luong hang ndm xem Hinh 2.12

Array specification

(¢ Active area [m2]
{~ Nominal Power [kWp]

" Annual vield [MwWhfyear]

More details

[J‘
()

Area m2

Hinh 2.13 Thiét ké cdc théng s6 ki thudt

¢) Thiét dit phwong an lip dit pin quang dién trén mai

- Dé thiét ké mot hé thdng dién Mt troi trén mai can phai c6 dién tich dé 1ap dat
cac tAm pin. Mit phang méi chinh 14 khoang dién tich dé lap dat nhiing tdm pin ning
lwong mit troi. C6 nhidu loai mit phiang mai nhu 13: mai bang, mai nghiéng hoic
phia trudc nha, hay dé nghiéng trén mat dét. Cach bd tri cac tim pin dat trén mat
phrfmg sao cho vira c6 thAm my, vua ti¢n ich, vira tdn dung duogc tdi da dién tich con
trng. Phan mém PV Syst cho phép thiét dit cac phuong an Pin quang dién trén mai
nhu Hinh 2.14.
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System Specification

Module type

*

-+
e — e e (+ Standard
- +* »

* »

m L e

Mounting disposition

{+ Facade or tilt roof

- e —
ﬁ " Ground based
S b

w

Hinh 2.14 Chon cdch bé tri tam pin
d) P nghiéng va huéng ciia tAm pin quang dién

- Trong thiét ké hé théng dién Mt troi hoa ludi phai chon d6 nghiéng va hudng
ctia tim pin boi vi ching s& anh hudng dén hiéu suat cia hé thong. Néu chon do
nghiéng dit tim pin khong dung s& 1lam cho tAm pin khong hép thu t6i da birc xa mat
troi. Ngoai ra huéng dit ciing rat quan trong, néu dat khong phu hop ciing anh
huong dén viée tiép nhan ngudn birc xa mit troi. O day hudng duoc hiéu 1a goc giita
huéng Nam va cac tim pin dbi dién. C6 nhiéu cach dé lap dat tim pin ning lugng
Mat tro1 nhu: Lép ¢ dinh theo mot hudng, lép trén mot truc c6 thé xoay tAm pin
theo dudng di ciia mit troi, lp trén hai truc dé co6 thé didu chinh d6 nghiéng va ca
huéng ctia tim pin. Do nghiéng s& gitip dat mire hip thu birc xa t6i wu khac nhau cho
mdi thang trong nam. Gia tri birc xa niang lugng Mit troi duoc thu thap s& 16n hon
néu chon d6 nghiéng tam pin t6i wu cho mdi thang. Tuy nhién, thudng chon cach lip
dit c6 dinh nham d& van hanh va bao tri. Do d0, tAm pin can phai dugc dit ding do
nghiéng va dang huéng nhat dinh sao cho tim pin nhan dugc luong birc xa Mit troi
t61 da dé tao ra san luong dién cao nhét (Hinh 2.15).
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(7= 171 1 Fixed Tilted Plane

Field ete . b
il b Tilt 9° Azimuth 0°
Plane tilt 19,0 =

Azmuth o0 | °

West - East

South
Quick optimization
Optimization with respect to d
@ Yearly irradiation yield

Summer (Apr-Sep) 12, T T 1
Winter (Oct-Mar) Year

—Yearly meteo yield-

Transposition Factor FT 1.01

Loss with respect to optimum 0.0%
Global on collector plane 1811 kWh/m2

0 I
30 60 90 50 60 -30 0 30 60 90
Plane tiit Plane orientation

o cancel ‘ W oK ‘

Hinh 2.15 Thiét Idp d6 nghién va hwéng ciia dan pin quang dién
e) Loai modul ciia tim pin quang di¢n

- Trong thiét ké so bo hé théng dién Mat tro1 hoa luoi, phén mém PV syst thiét dat
ba lya chon mé dun quang dién. Thu nhat, chon theo loai “chuan” 1a céc cell da duoc
b tri ¢d dinh theo chuén c6 sdn. Thit hai, chon theo “tiy Anh” cuia nguoi thiét ké 1a
nguoi thiét ké c6 thé tu phan bd, sap xép cac cell pin thanh modul pin. Thi ba, chon
theo loai “khong xac dinh” 1a cac cell pin chwa bd tri theo kich ¢é nao. Hinh 2.16 céac
thiét dat mé dun pin quang dién trong phan mém PV syst.

Module type

+ 4+

AR SR (+ Standard
R

" Not yet defined

Hinh 2.16 Thiét ddt cong nghé pin quang dién ciia phan mém PV Syst
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f) Cach 1am mat cho tam pin quang di¢n

- Trong thiét ké hé théng dién Mt troi hoa luéi, diéu kién khi hau anh hudng triuc
tiép dén san lugng dién. Néu nhiét do cua tim pin qua néng s€ anh huong dén hiéu
suit cua tim pi. Do d6 khi thiét ké mé phong phai luu ¥ dén yéu t6 nay. PVsyst dua
ra ba lya chon cach lam mat pin 1a: dat tu do, c6 thong gié va khong thong gié nhu

Hinh 2.17

Ventilation property

Hinh 2.17. Logi lam mat cho pin nang luwong Mat troi

g) Cong nghé tam pin quang di¢n
- Cong nghé d¢ san xuat Pin niang lugng Mt troi hién nay gém: Pin don tinh thé, da
tinh thé, mang tinh thé, vi tinh thé, vo dinh hinh. Hinh 2.18 céc thiét dat lya chon
cong ngh¢ pin quang dién.

Technology
TEE BT WE : :
--g ¢ Monocrystaliine cells;
=2

Hinh 2.18 Cong nghé pin nang luong Mat troi

{~ Polycrystalline cells

h) Pwong di cua Mat troi

- La huong chiéu buc xa, chon huong di cua Mat troi sao cho tam pin hép thu hét
blrc xa dé tao ra san lugng dién cao nhat Hinh 2.19 biéu db duong di cua buc xa mat
troi.
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® Horizon (far Shadings) definition at NHA XUONG

Comment IHonzun line at NHA XUONG

Horizon line drawing - Legal Time Points | Diffuse Factor

Fixed plane, Tiltslazimuths: 9°/ 0° No Azimuth Height[?]

Sun height [*]

2: 22 May and 23 July
3: 20 Apr and 23 Aug
4: 20 Mar and 23 Sep
5:21 Feband 22 Oct
6: 19 Jan and 22 Nov
7: 22 December

1
2
s o] @
;

80 150 120 %0 80 30 0 20 80 % 120 150 180
Azimuth [ N
»  Read/Inport H » Save | g Print | ‘ ¥ concel H

Hinh 2.19 Puong di cua mat troi

2.3.3 Cac budre thiét 1ap tinh toan trén phin mém PV Syst

* Cac budc tinh toan san luong dién Mat troi trén mai ndi ludi nhu sau:

- Budc 1: Tir giao dién chinh ctia phdn mém chon Preliminary/GridConnected.

PVsyst V6.88 - TRIAL - Photovoltaic Systems Software — O x

° Files Preferences

Choose a section

Language Lic

8

Help

Content Systern

Pre-sizing step of a project, after few
clics, without real components. Grid-Connected J
- First evaluation of the system's and

component's sizes,

- System yield quick evaluations

performed using monthly values,
Stand alone J
Please do not use these gross
estimations for a presentation to
your customer !
Pumping J

. PVsyst 7 has been released !
"ii: Click here to download and try it
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Hinh 2.20 Giao dién chinh ciia phan mém PV syst

- Budc 2: Cira s6 Grid System presizing project xuat hién chon Site and Meteo.

\@ Grid system presizing o O X
File Help

Hinh 2.21 Giao dién thiét dat cdc thong 6 tinh todn

- Budc 3 Cira s6 Projects location xuat hién dé thiét 1ap cac thong sb dau vao.

A} Meteo File

10.947°N  longitude  105.8326°F Aitide  8m Tmezone 7.0

Hinh 2.22 Thiét ddt cua sé Project's location

+ Trong truong hop nay khai bao du an tai Ap Phuéc Cang ; Tab Country lya chon dat
nuéc sé& 1ay dir liéu blrc xa mit troi. Phan mém PV Syst tich hop hai co s& dit liéu 16n
ctia thé gidi 1a NASA va Meteononn do d6 co thé tity chon bat cir Qubc Gia nio can
lay dir liéu birc xa mat trdi, Tab Sitc lya chon dia diém 14y birc xa mit troi. Trong
trudong hop can thay ddi vi tri thiét 1ap vi tri blrc xa Mat tro1 chon Open Site cua )
Geographical Coordinates xuat hién chon Show map dé tim vi tri can lay dit liéu birc
xa Mat troi (Hinh 2.23).
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Geographical site parameters, new site

—Location
Site name [ xurng] | Get from coordinates
Country |vietnam v Regon  [Asia v

~Geographical Coordinates

~ Sunpaths

Decimal Deg. Min, Sec.

Latitude m@@ {+=North, - = South hemisph.)
Longitude [']@ (# = Ezst, - = West of Greenmich)
Altitude E] M above ses level

Time zone : Corresponding to an average difference
Legal Time - Solar Tme = Oh -6m (7]

Get from name

Hinh 2.23 Thiét dat dia diém ldy théng sé bire xa Mat troi

- Budc 4: Chon System dé khai béo cac dir liéu cho hé thong (Hinh 2.24).

@ Grid system presizing "Grid system presizing at A'p Phudc Cang”
File Help

WY, Pl VLY,
=S INS pVarw =

Hinh 2.24 Giao dién “system” ciia phdn mém

- Sau khi chon System cira s6 System Specification xuat hién dé thiét 1ap cac
thong s6 k¥ thuat cua hé thong (Hinh 2.25).
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Field type |G RILE RytL y
Field ete . .
‘e parameters Tilt 9° Azimuth 0°
Plane tilt |90 : -
Azmuth [0.0 |
West . East
South
—Quick optimization
Optimization with respect to d
@ Yearly irradiation yield
2 Summer (Apr-Sep) 1.2, T T 12 T T T
O Winter (Oct-Mar) Year
: 1.)p—————————
—Yearly meteo yield- B
! - 0.8 B
Transposition Factor FT 1.01 FTranspos.= 1.01
Loss/opt.= 0.0%
Loss with respect to optimum 0.0% 1 0 ] 1 I ] 1
B
0 60 90 -850 60 -30 0 30 60 90
Global on collector plane 1811 kWh/m2 Plane tilt Biane orientation
R cancel " K

Hinh 2.25 Thiét Igp hé thong
- Trong Tab Array specification c6 ba su lua chon:
+ Active area: lya chon nay hé théng s¢ tu dong tinh toan san lugng, cong Xuét lép dat
san luong dién khi ngudi dung khai bao dién tich con tréng trén Mai.
+ Nominal Power: lia chon ndy ngudi dung chi can thiét 14p cong xuit lip dit mong
mudn phﬁn mém sé& tinh todn san luong dién va dién tich trén mai can dé lép dat.

+ Annual yield: lya chon nay ngudi dung thiét 1ap san luong dién mong muébn phan
mém sé& tinh toan cong sudt lép dat, dién tich con tréng trén mai. | Bén canh d6 nguoi
dung can phai thiét 1ap huéng va goc nghién cua Pin quang dién. Trong trudng hop
nay tac gia chon huéng chinh nam va goc nghién 1a 30°.
-Budc 5: Sau khi hoan thanh Budc 4 chon NEXT dé thiét 1ap cong nghé Pin
Quang Pién, cach 1am mat va cach lip dat mo dun cho hé théng (xem Hinh 2.26).
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(* Standard

b4y
Qq’
+ 44
44
44

T Translucide Custom

" Not yet defined

" Flat roof

{* Facade or tilt roof

¢ Ground based

*= Monocrystalline cells

i Polycrystalline cells

¢ Thin film

" Free standing

=+ Ventlated

" MNo ventilation

X cancel ]

Hinh 2.26 Thiét ldp céng nghé pin quang dién

Sau khi thiét 1ap cong nghé pin quang dién cho hé thdng chon Ok dé tiép tuc budc tiép

theo.

- Bué6c 6: Xem két qua tinh toan ngudi ding chon vao Results

Hinh 2.27 Xem két qua (Results)

- Xem két qua Sau khi chon Results két qua tinh toan s& hién thi trong ctra s6 Results

(Hinh 2.27).
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Input Data Parameters Results
Ap Phudc Cang A 10 2 Mominal power 0.2 kW
i | i Annual Yield 0.3 MWh/yr
. qo e o
Plane: tilt 9°, azimuth 90 Module Cost |1|50 EUR Wip
Tedek : Investment 926 ELR
R onocrystalinfid Energy cost 0.29 EUR/kWh
¥ 6 T | T T T T T T T T T
pbal horizontal 5.1 kWh/m*.day -
¥ ba teguilace 8
= 5
1 5
M| 3
2 3
§
E 2
1
0
i Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year
Load Project Save Print X cancel oK

Hinh 2.28 Két qua sau khi tinh todn

- Theo Hinh 2.28 ctia S6 két qua hién thi cac két qua mo phong bao gém: Cong

suat lap dat, dién tich lap dat, san lugng dién chi phi dau tu cho hé thong.

2.3.4 Cac budre thiét 1ap mé phéng dw 4n nha may dién Mit troi quang dién

*Thiét ldp thong s6 dit liéu

- Thong s6 dit liéu mic dinh cta phﬁn mém bao gém dit liéu vé birc xa Mt troi mot
s6 dia diém trén thé gi6i, dit liéu vé cac loai pin quang dién phd bién trén thi truong
cling nhu inverter. Tuy nhién trong qua trinh tinh toan cac thong sb vé dit liéu birc xa
Mt troi thuong khong dap ung duoc yéu cau do dic diém cua khi hau cua cac du an
1a khac nhau do d6 can thiét dit thong s birc xa mit troi. Dé thiét dat thong sb buc
xa Mt troi can tién hanh theo cic bude sau:

+ Bude 1: Trong giao dién chinh ciia phan mém chon Databases. Ctra so Databases
xudt hién. Trong trudng hop nay can thiét 1ap mai dit liéu birc xa Mit troi chon
Geographical sites nhu Hinh 2.29.
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Pisyst VG.B8 - TRIAL - Photovoltaic Systems Software - u] X Databases s u] X
. Meteo database Components Database
Choose a séction Content
| Synthetic hourly data generation |0| Grid inverter |0|

. Meteo and components databases 2
Preliminary design management, Meteo tables and graphs o Batteries 0

Meteorological data

- Manthly and houry files, synthetic Compare meteo data | o| Controllers for stand-alone | ﬂl

hourly data generation,
Project design - Analysis and check of hourly data
fes Import meteo data | 0|

- Import from many diverse sources,

Known format | ﬂ’
Databases Component database Pumps 9
(PV modules, inverters, batteries,

pumps, controllers, gensets, etc. ) Custom file | ﬂ(
E——
e s e ‘ Manufacturers and Retailers ﬂl
O e Prices Iﬂl

., PVsyst 7 has been released ! (o] Exit
?“ Cickhere o download and try it

Hinh 2.29 Cira s6 giao dién chinh va Database
+ Bude 2: Khi chon Geographical sites s& xuét hién ctra s6 component choice. Ctra s6
nay li¢t ké tat ca nhitng vi tri da co s6 liéu birc xa mat troi. Dé thiét 1ap vi tri méi chon
New (Hinh 2.30).

® Choosing a geographical site

Current geographical site: NHA XUONG_MN80.STT

Search | [Vietnam ]
Fie name Town Country Data source
Bién Hoa MNB0.SIT 8én Hoa Vietnam Meteonorm 8.0 (1996-2015), Sat=100%
{; Setfavorites I  Export | + new | 1 oelete | [ Open | -] Close

Hinh 2.30 Cita s6 component choice

+ Budc 3: Cira s6 New xuat hién chon vi tri xdy dung nha mdy trén ban d6 dé lay sb
liéu buc xa Mat troi (Hinh 2.31).
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Geographical site parameters, new site = a X
Geographical Coordinates | Monthly meteo  Interactive Map
Updating geographical data ... _IJ
¥ A~ et Selected point
3 .
qg.e Locaity: | L Locality
> TONUnAES A
¥ ; Bains Genéve
P teleman .-,
g s Country
o ! Switzerland
/ £ Géoparc | Latitude (°)
1 v r /
3 J { {!\ Versoix XX / -y du Chablg = 9%6.2022
i et N el Ferney-Voltaire, | ; - Longitude (°)
1 / ™ .'
> /\,M/‘ g 7 6.1457
! g Y 4 :ﬂﬂ( ((’Feve
5 e ernier Ititud:
M -‘:( ) [ GE. e Annemasse (m)
% r ¥ By ‘. Camuge 3%
-)‘,‘-\ (11 J Plan-jes-Ouates Time zone
A 40
o | Samr JUIM \ 1
\ 1 \ gn Genwcus
\ [ . -
Vai;e’hsne-_',' _e f \ (\
f N S
/\ L8 Roche Bonneville—__ 7" i 2 Import
T\ Nl
L‘ } f}ur—Furon__A_/ - _—-\C\ut

® OpenSireethap contributors.

| X cancel

[ New Site ‘

Hinh 2.31 Chon dia diém ldy diF liéu birc xa Mt troi

+ Budc 4: Thiét 1ap thong s6 btrc xa mat troi. Sau khi chon vi trf trén ban d6 chon

Import s& xuét hién cira s6 nhu Hinh 2.32. Dit liéu buc xa Mat troi s& duoc dua vao hé

thdng san sang cho cac budc tiép theo.

Geographical site parameters, new site

Geographical Coordinates | Monthly meteo  Interactive Map
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(Location
Site name [iha xusting] | Get from coordinates
Country [\ﬁeh‘lam Region Asia \ I
—Geographical Coordinates
Sun paths
Decimal Deg. Min. Sec.
Latitude o] (+ =North, - = South hemisph.)
Longitude [°} (+ =East, - = West of Greenwich)
Altitude M above sea level
Time zone — Corresponding to an average difference
Legal Time - Solar Time = 0Oh -6m 0
‘ Get from name

SVTH: Phan Bi Thanh _ Nguyén Chon Vii- GVHD: TS Truong Thi Hoa



Do dn tot nghiép Pé tai: Thiét ké hé thong dién mdt troi dp mdi néi ludi

Geographical Coordinates Monthly meteo | Interactive Map

Site Ap Phudc Cang  (Vietnam)
Horizontal Horizontal Temperature ‘Wind Linke Relative
global diffuse Velocity Turbidity — Humidity
irradiation  irradiation
kwh/m2.mth  kWh/m2.mth ~ m/s [ %
January |1s8.9 l64.9 |26.2 |2.40 |4.309 |73.5 )
~Required Data
February [155.6 es.7 [27.0 [2.51 [4.598 [70.9 -
March [172.3 js1.2 |28.4 |3.40 |4.867 [71.1 -
April [1s8.0 ss.8 |29.0 [3.20 |+.346 [74.7
Extra data
May [167.3 8s5.6 |28.5 |2.80 [5.026 0.4 [ biatd & e
June [160.8 [g5.7 [27.5 |2.50 |a.199 4.1 1 Wand veloctty
July [164.6 89.5 [22.3 |3.19 [#.707 js4.6 I Lirke Tty
August [163.3 7.4 [27.3 [3.39 [4.149 [s4.9 ¥ Relative Humidity
September  [139.4 |77.8 |26.7 |2.80 |5-506 7.6 -
October [152.3 [7a.8 2.8 [2.20 [4.548 |ss.4 e
November  [143.1 |74.8 |26.3 |2.20 |4.707 l83.0 " kWhj/m?2.day
December  [133.5 fea.3 [26.2 [2:10 [4.229 [77.6 i+ oty mi
 MIjm2.day
Year l] 1875.2 953.0 27.3 28 4.641 79.9 " MIjm2mth
| ste | F \ paste | & Wjm?
Horizontal global irradiation year-to-year variability 5.3% (" Cearness Index Kt
[ New Site ‘ & print X cancel W oK

Hinh 2.32 Thiét ldp thong 56 birc xa MGt troi

+ Budc 5: Tao dir li¢u bic xa theo gio. Dir liéu buc xa Mat troi can duoc ndi suy theo
gio. Pé tao dir liéu theo gio ngudi dung chi can chon Synthetic hourly data genetation
nhu Hinh 2.33 sau d6 nhan Excute Generation dé két thuc qua trinh ndi suy dir liéu.
Sau khi hoan thanh budc nay dit liéu birc xa Mt troi dd san sang dé dua vao mo hinh
tinh toan tiép theo.

Databases — O >

Meteo database Components Database

Geographical sites PV modules

Synthetic hourly data generation Grid inverter

o (¢ |®

o9
9
Meteo tables and graphs Batteries 7 ]
Compare meteo data Controllers for stand-alone 9
Import meteo data Generators 9
Known format (7 ]
Pumps 7
Custom file 9
Controllers for pumping 7 ]
e Manufacturers and Retailers e
9

Prices

[=] Exit
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Dé tai: Thiét ké hé thong dién mdt troi dp mdi noi hedi

Generation of Synthetic Hourly Meteo Values — a X ]

Source data (site, monthly values)

Country / Region

site Open

|As¢a

| |ApPhudccang  Meteonorm 7.2 (1991-2010), Sat=100% ~|

Meteo file to be created (hourly data)

Type |[Synthetic

January
February
March
April

May

June

July
August
September
October
MNovember
December

Site |&p Phutdc Cang

Source |MetE0n0rm 7.2 (1991-2010), Sat=100%

File name [p Ph__c Cang_MN72_SYN.MET

First random 1 = 9
2 Irradiation units
Global Diffuse Temper.  KWh/m2.day PVSyst will apply the synthetic
kWh/m2.mth] [kWh/m2.mth] [=C] generation and use the
& kwhfm2.mth monthly diffuse
158.9 4.9 26.2 " MIjm2.day to re-normalise the hourly
155.6 68.7 27.0 ’ output values of diffuse
" Mljm2.mth
172.3 81.2 28.4
158.0 89.8 29.0 " W/mz
167.3 85.6 28.5 " Clearness Index Kt
160.8 85.7 27.5
164.6 89.5 27.3 Generation options - for information only
163.3 B87.4 27.3 -
2 Use Monthly Diffuse
139.4 77.8 26.7 g ¥ on
152.3 78.8 26.8 2| Region typology (for temperatures) :
AEhe Lo A [Swnss Plateau, land, important mist LI
139.5 68.9 26.2
1875.1 953.1 27.3 ﬁ Ex = rats j-.L Clnce | [

Hinh 2.33 Tao dir liéu birc xa theo gio

- Bén canh d6 phan mém PV Syst con c6 tinh ning vé& cac bicu do lién quan dén
burc xa Mat troi bﬁng cach chon Meteo table and Graphs & ctra s6 Databases

nhu Hinh 2.34. Cac biéu do nay thuan tién cho viéc viét cac bao co k¥ thuat, nguoi
dung c6 thé tuy chon theo ngay, theo thang, theo nim.

Graphs of meteo hourly data — a

Close

Imdimce [Win]

Print Export Format PreviousDay MextDay Clear Sky Model Help

meteo for Ap Phwéc Cang - Synthetically Generated Data

1000

400}

200

ﬂ I 1 1 1

T T T
Horizontal global irradiation, Sum =5.1 (kWh/mT

Horizontal diffuse irradiation, Sum =2.2 [kWWh/imJ

-~ Sum =5.9 [kWh/m]

m =1.4 fkWhim<] -~

Horizontal global irradiation Clear
Horizontal diffuse irradiation Ci

3 & 9 72 15 18 271 24
01/01/90
Hinh 2.34 Veé bieu do burc xa Mat troi
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* Mo phong dy an dién Mat troi noi ludi
+ Budc 1: Tai giao dién chinh chon Project Design Grid Connected nhu Hinh 2.35.

PVsyst V6.88 - TRIAL - Photovoltaic Systems Software — O x

Choose a section Content System

—— ’ Full-featured study and analysis of a )
Preliminary design project. Grid-Connected
- Accurate system yield computed

using detailed hourly simulations,
- Different simulation variants can be

performed and compared,
- Horizon shadings, and 3D tool for Stand alone J

near shadings effects study,
- Detailed losses analysis,
- Economic evaluation performed

with real component prices. .
Databases Pumping

Tools DC Grid

(o) Exit J !

— - AEEEEEEE——

Hinh 2.35 Giao dién chinh ciia Tab thiét ké du an

+ Budc 2: Thiét 1ap cac thong s6 md phong. Dé mé phong cac thong sé cho dy an dién
Mt troi ndi ludi can thiét 1ap cac thong s6 nhu 1a Site Meteo, Orientation,
System,Horizon, Near Shading (Hinh 2.36).

® Project: NHA X__NG_Project.PRJ

Project Site Variant

Project Fonew [ oad [ seve | KX Projectsettngs I Detet= | & cient
Project’s name NHA XIONG ] Client name Not defined
Site File NHA XU'ONG_MNS80.SIT Meteonorm 8.0 (1996-2015), Sat=100% Vietnam

Meteo File

Simulation done
(version 7.2.20, date 31/10/22)

. [
Variant | pew = sove = | Import 'm' Delete o Manage
Its overvi
Variant n°® VCO  : New simulation variant ~]
System kind
[—Main parameters—————————— —Optional i System Production
i (@ Orientation (@) Horizon I Specific production
P Run Simulation Performance Ratio

Array losses

1
I @ system ‘ (@) Near Shadings I Normalized production
|
|
\

i (@) Detailed losses (@ Module layout [ ) Advanced Simul. ] System losses
I (@ Self-consumption ‘ (@) Energy management I ‘ Bl Report ]
| (@) storage (@) Economic evaluation I ‘ ' Detailed results I
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2 R IR Fixed Tilted Plane v
Field parameters A i
Lo Tilt9° Azimuth 0°
Plane it |90 @
Azimuth 0.0
West : East
South
Quick optimization
—Optimization with respect to 7
@ Yearly irradiaton yield
Summer (Apr-Sep) 12 r - 1 T T
Winter (Oct-Mar) L Teu
; 1.0p=, 1.t
Yearly meteo yield I
08
Transpasition Factor FT 101
Loss with respect to optimum 0.0% | N\ ] 1 I ] I

- 0
N 90 -9 60 -30 0 30 60 90

30 60 -
Global on collector plane 1811 kWh/m2 Plane fit Biane orientaton

X concel oK

Hinh 2.36 Thiét ldp hwéng va géc nghién ciia dan pin quang dién

(1) Site Meteo: chon vi tri m6 phong (Vi tri nay da thiét 1ap gia tri buc xa mat
troi, trong truong hop chua xac lap gia tri birc xa Mit troi can phai thiét 14p nhu
huéng dan & phan trén.

(2) Orientation: Thiét lap hudng va goc nghién

(3) System: Thiét 1ap cac thong s6 ky thuat cho hé théng. Budc ndy can phai thiét
1ap cong suét lép dat cua hé théng, lya chon loai pin quang dié€n, loai bién d6i dién,
$6 luong va cong suit cua no. Cong cur vao cong suit lép dat, bo bién d6i dién hé
thong s& dé nghi phuong 4n méc ndi tiép va song Song sao cho phu hop (Hinh 2.36).

(4) Horizon: D6 thi mé phong duong di ctia Mat troi theo gio. Phan mém Pv Syst
can ctr vao thong s cai dit huéng va goc nghién cta pin quang dién tai vi tri da cai
dat sé v€ duong di cia Mat tro1 Hinh 2.36.

(5) Near Shading: Trong trudng hop khu vuc lip dat hé thong pin quang dién co
bong d6 gy anh hudng dén hé thdng can phai thiét 1ap cac thong s6 dé phan mém
PV Syst m6 phong sy anh hudng cta bong d6 dén san lugng dién. Thong thuong cac
du an trang trai di¢n Mt tro1 dugce xay dung trén dién tich 16n, mat bé“mg duoc san
1ap bang phang nén khong chiu anh hudéng ciia bong d6 dén hé thong.
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® Gid system definition, Variant VC0: "New simulation variant™

Sub-array (7] List of subarrays (7]
—Sub-array name and Ori ' 1 Pre-sizing Help + 4 AV A &
e Oroser e—cva =
Tt 9| s Na #Mod #5tring
Qrient, Fixed Tilted Plane PO it ‘ v Resze ... o available area(modules) @ m me #nv, MPPT
thery e " PZ;VSM CS3W-450MS 7 25
= 1
|Availab\e Now ;| Filter |Nl PV modules ‘ Maximum nb, of modules 3825 i
- Sungrow - 5G110-CX 14 1
CS1 Solar | [450Wo3%v  Smono  Csaw-asoms Since 2020 Manufacturer 2020 | | Q, Open
D Use optimizer
Sizing voltages : Vmpp (60°C) 355V
Voc(-10°C) 540V
Select the inverter
- 50Hz
Available Now | Output voltage 400 V Tri 50Hz ®60Hz
Sungrow | [wokw 200-1000vTL  S0/e0tz SG110X Since 2020 V]| o open
Nb. of inverters Operating voltage:  200-1000 V Global Inverter'spower 1400 kWac
[ Use multi-MPPT feature Input maximum voltage: 1100V inverter with 9 MPPT
Design the array
—MNumber of modules and strings———  Operating conditions Global system summary
Vmpp (60°C) 604 V Nb. of modules 3825
Vimpp (20°C) 75 v Module area 8450 m?
Mod, inseries |1 [Jbetween 6.and 18 5 918 et
9 v (s L Nb. of inverters 14
Nb. strings 0 betheen 183and Phne iradxe 1000W/m? Onecndn 50 Nomnal Y Poner 1721 kWp
hvestoad ks a0% — © Impp (STC) 2499 A Mabx. operating power 1573 kW Maximum PV Power 1675 kth
Prom ratio 123 I&I Isc (STC) 2610A (at 1000 W/m? and 50°C) Nominal AC Power 1400 kWAC
Pnom ratio 1229
Nb. modules 3825 Area 8450 m? Isc(atSTC) 2610 A Array nom. Power (STC) 1721 kwp

e | e |

Hinh 2.37 Thiét ddt théng soé ky thudt cho hé thong

® Horizon (far Shadings) definition at NHA XUONG

Comment fHonzon line at NHA XUONG

Horizon line drawing - Legal Time Points | Diffuse Factor

Fixed plane, Tilts/azimuths: 9°/ 0° No Azimuth Height[?]

1 [1200
2 [0 oo
L 3 [00 oo o
60
)
]
I 1: 22 June
. 2: 22 May and 23 July " i
3: 20 Apr and 23 Aug '
7 4: 20 Mar and 23 Sep
r 5: 21 Feb and 23 Oct 7h
15 6: 19 Jan and 22 Nov ; Y E
7. 22 December |
0 1 [ . L
-180 150 120 90 60 30 0 30 60 90 120 150 180
Azimuth [7]
| & cear Horizen
#  Read /Import H » Save | s Print | ‘ K concel ||  x |

Hinh 2.38 Puong di cua Mat troi va goc nghién cua pin quang dién

+ Budc 3. M6 phong. Sau khi thiét 1ap diy du cac thong s6 nhan vao nat Run
simulation dé phan mém tinh toan cac sb liéu can thiét cho du 4n (Hinh 2.39).
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¢ Project: NHA X__NG_Project.PR]

Project Site Variant

% B I
PI'O]ECt + New | Load H Save o Project settings m Delete ‘ Client
Project's name [NHA xUONG |  Client name Not defined
Site File NHA XU@NG_MNSU.SU Meteonorm 8.0 (1996-2015), Sat=100% Vietnam
Meteo File
Simulation done
(version 7.2.20, date 31/10/22)
- 1
Variant + New H Save | s  Import m Delete o Manage
Results overview
Variant n® VCO @ New simulation variant |
System kind
—Main parameters Optional Simulation 3 System Production
@ Orientation ‘ @ Horizon ‘ Specific production
’ B Sialatuin Performance Ratio
@ Ssystem ‘ (@ Near Shadings ‘ Normalized production
= b Array losses
Detailed losses ‘ (@ Module layout ) Advanced Simul. ‘ System losses
(@) Self-consumption ‘ (@) Energy management ‘ [l Report ‘
(@) storage ‘ (@) Economic evaluation ‘ ' Detalled results ‘

Hinh 2.39 Mo phong du an dién Mat troi
+ Budc 4: Xem két qua mo phong.
- Sau khi m6 phong xong, phin mém s& hién thi cac két qua can thiét nhu
Hinh2.39.

- Két qua mo phong Két qua mo phong bao gdm: San lwong dién hang nam, cac
thong s6 vé bo bién d6i dién, pin quang dién, hi¢u xuét va ton hao ciia hé théng. Tuy
nhién dé xem két qua chi tiét hon ngudi ding chon Report trén ctra sd

- Results, phin mém PV Syst s& hién thi chi tiét vé két qua ciia dy an bao gom: SO
lugng pin quang dién, dién tich dat ma he thng pin quang dién chiém, sd lu:O'ng pin

quang dién mic song song va ndi tiép, sé lugng bo bién d6i dién va hiéu suét ciia
toan bo hé thong.
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Special graphs
Daily Input/Outpat diagram

12 T T T
] Wakses oo 0101 bo 3912

Energy injected into grid [MWh'day]
o

0 . L ; L . 1 L . . 1 ; 1 .
o 1 2 3 4 5 [: 4 &
Global incident in coll, plane kKWhimiday]

Syatem Output Power Distribution
1 - - - -
Wiaksis froon 0100 Bo 3442

Emergy injected into grid [MWh / class of 20 K'W)

a i | i A i 1 | L i 1 " I |
Q 200 400 2Ry 800 1000 1200 1400 1600
power mjeched into grid [KW]

Hinh 2.40 Két qua mé phéng dau vao va dau ra
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Budc 5: Thiét 1ap bao cdo chi tiét. Dé thiét 1ap bao céo chi tiét nguoi ding
chon Report nhu Hinh 2.41

General parameters
Grid-Connetlad Syalem Mo 3D scene defined, no shadings
PV Field Oriantation
Orientation Sheds configuration Models used
Foed plane Mo A0 scene defined Transposition Perez
Titihzimuth §ia° [nffuse Perez, Meleonam
Circumnsalar sEparate
Horizon Mear El‘lﬂﬁm User's naeds
Fres Hoetzon No Shadings Uinlimited ioad {grid)
PV Array Characteristics

PV maodule Inwerter
Manufacturer (Genenic Manufactunsr Generic
Madel CENYARIME Modsl SE110-CX

{Oinginal Pysyst dalabass) (iOniginal PYsyst database]
Unit Nom. Power 451 Wp Linit Mom. Power 100 kWac
Number of P\ modules 328 units Number of inveriers 14 units
Mominal [STC) 1721 KWp Total power 1400 kK\Mac
Madules 28 Sinngs x 17 In s=nes (Operating voRage 200-1000 ¥
At operating cond. (50°C) Mat. power [=245°C) 110 kWac
Pmop 1873 kWp Pnom rabo §0C:AC) 123
Umpp 249y
| mpp pLL
Tolal PV power Tolal inverter power
Maminal [STC) 1721 ko Total power 1400 k\¥ac
Total 2% modules Number of imeriers 14 units
Module area B450 m? Pnom rato 123

Array losses
Array Soiling Logses Thermal Loss factar DC wiring losses
Lioss Fracion 0% Module fsmperature according {o imadiance Gilabal amay res. 1.4 mil
Uk foonst) 200 Wikl Less Fracton 0.8 % at 5TC
Uy fwind) 0.0 Winfkimis
Module Quality Loss Modube mismatch logses Strings Mismatch logs
Loss Fracton 0% Loss Fractian 0.0 % at MPP Loss Fraction 01'%
Module average degradation
¥ ear ma 1
Lozs factar 0.4 aiyear
Mismatch due fo degradation
Imip RMS disp=rsion (.4 %aiyear
\mp RMS dispersian (.4 aiyear
LAM [oas factor
Incidence effect (WM} User defined prodle
10 200 il lig i i T -1 i
=T 0558 01.555 0852 [T L.&T0 b7 0763 0.000
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Main results

System Production
Produced Enargy 2602 MWhyear Specific production 1512 KWhikWpiyear
Performance Ratio PR B3.83 %

Economic evaluation

Investmeant Yearly cost LCOE
Glabal 16851370000.00 WM Annuities 0.00 VN#yr Energy cost 638 VMN/KWh
Specific 9848 WNMp Run. costs G0S000000.00 VNAyT
Payback period 4.1 years
Normalized productions (per installed kWp) Performance Ratio PR
L T T T T T T T T 12 T T T T T T T T
L Sollecton Loss (Fy-amay losses) 0.74 KWhikKWpdday 1 - PR Parfcemance Rabia YT/ Yrp: 0838

firmweriar. ) 0.06 KWhKWRIday o 1.0
aful snamgy (inverer output) £.14 KV piday

el Fassgy [KWRW piday]
mance Ralo PR

LT

Jan  Feb Mar Apr May Jun Jul Aug Sep Oci MHew Dec

Jan  Feb  Mar Apr May Jun Jul Sug Bap Ocl Mow  Dec

Balances and main results

GlobHor DiffHor T_Amb Globline GlobEff EArray E_Grid PR

KWhim™ KWhim™ 'C KWhi'm? kWhim?* MWh MWh ralio
January 1377 7152 26.47 147.7 140.4 2175 2143 0.843
February 138.8 59.98 27.21 146.0 1381 213.6 210.5 0.838
March 163.9 B82.59 28.49 167.4 158.2 2427 238.3 0.831
April 1752 78.20 2912 173.2 164.4 2489 248.5 0.827
May 1674 82.20 28.85 161.5 153.1 234.T 231.4 0.832
June 156.7 B81.11 27.59 148.5 141.4 218.1 216.0 0.840
July 1562 B4.17 27.55 148.9 141.7 220.0 21649 0.841
August 1531 83.99 27.56 180.0 1421 21849 216.7 0.839
Septembear 1330 B3.73 26.88 133.5 126.6 1975 1847 0.847
October 163.8 76.73 27.07 170.6 162.4 2499 245.4 0.839
November 1172 T4.61 26.70 123.4 116.9 182.7 180.1 0.848
December 1213 51.91 26.63 130.4 123.9 191.8 188.0 0.842
Year 17842 831.73 27.51 18031 1711.3 2639.3 26017 0.838
Legends
GlobHor  Global horizontal irradiation EArmray Effactive anergy at the output of the array
DiffHor Horizontal diffuse irradiation E_Grid Enargy injected into grid
T _Amb Ambiant Tamperature FR Performance Ratio

Glablnc Global incident in coll. plana
GlabEf Effectivae Global, corr. for LAM and shadings

Hinh 2.41 Thiét Idp bdo cdo chi tiét
2.4 Két luin

- Chuong nay chung ta d3 phan tich mat bang, phan tich 6 bong va dua ra nhimg
phuong an lap dat gian pin cu thé, tinh toan ra s6 lwong tdm pin can lap dat va chon
loai tAm pin, inverter cho phul hop nhat. Dya trén d6 chiing ta ¢ mé phong chi tiét
cho nha xudng trén phan mém pv syst
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CHUONG 3: PANH GIA HIEU QUA KINH TE

- M6 hinh dién mat troi trén mai nha (&p mai) mang lai hiéu qua kinh té vuot troi:
Nha nudc giam tién du tw nha may dién, tram bién ap, dudng ddy; Cac cong ty
dién lyc giam qua tai va su cd dién ddi véi vung sau, vung cao, hai dao... dién mat
tro1 trén mai nha dem lai hiéu qua cao vé mit chinh tri, xa hoi. Ngoai ra, hg tiéu thu
dién giam chi phi tién, duoc ban dién cho cong ty dién lyc voi gia cao hon gia mua
dién bac 1-2-3...

- Tuy nhién, dé mé hinh nay phat trién nhanh, bén viing, Chinh phii can xem xét
co ché hd tro vé von vay uu dii va xay dung tiéu chuan ky thust ddm bao chat
lugng, an toan, hiéu qua cho khach hang, cting nhu h¢ thong ludi dién.

3.1 Co ché mua ban dién
- Theo Quyét dinh 13/2020/Qb-TTg, cac du an PMTMN dugc thuc hién co ché
mua ban dién theo chiéu giao va chiéu nhéan riéng biét cia cong to dién do dém hai
chiéu.
- Gia mua dién (chua bao gdm thué gi4 tri gia ting) 14 tién Viét Nam ddng (twong
duong véi 5,89 UScent/kwh nhan véi ty gia trung tdm cua dong Viét Nam véi d6 la
My do Ngan hang Nha nudc Viét Nam cong bd).

Bang 3.1 Bang gid mua dién

Gia dién
TT Cong nghé dién mat troi Tuong duong
UScent/kWh
VND/kWh
1 Du an dién mit trdi ndi 1.783 7,69
2 D}I an dién mat tro1 mat 1.644 7,09
dat
3 Hé théng dién mit troi 1.943 8,38
mai nha

3.2 M6 phéng hiéu qua kinh té trén ng dung pvsyst

- PVSyst 1a phan mém phuc vu cong tac nghién ctru, dinh ¢&, mo6 phong va phan
tich dit li€u hoan chinh hé théng dién mat troi. Phan mém nay hudng toi ddi tuong la
kién triic su, k§ su va cic nha nghién ctru, va chira rat nhiéu cong cu hiru ich cho
giang day vé hé thong.
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- PVSyst cling tich hop h¢ co s¢ dir li€u vé cac loai pin mat troi khac nhau, cac
loai 4c quy, b bién ddi dién, co s& dir liéu vé bic xa mat trdi. Phan mém PVsyst cho
phép thiét ké ca hé théng dién mit troi doc 1ap va dién mit troi hoa ludi. PVsyst
trinh bay két qua dudi dang bao cdo dy du, biéu dd va bang cu thé, dir liéu co thé
duogc xuét ra dé sir dung trong phan mém khac hé théng dién mit troi.

@ PVSyYsT

PHOTOVOLTAIC SOFTWARE

3.3 Thiét ké hé thong.

3.3.1 Théng sé dau vao

Grid system definition, Variant VCO: New simulation variant™

Sub-array 0 List of subarrays 0
Sub-array_' name and Orienhtion_ Prew:nq Help i o + - K\il v A &
Name |W Array O No sizing Enter planned power O |1721.7 | kiwp - —
- Tit 9 it dies) © ) Hame Aod | iy
Orient. Fixed Tilted Plane Aimuth  0° v Resize +v. O avalable area(modules) @ [8452 m v, SMPPT
ey ﬂLcs*l sfolar CSIW-450MS 7 s
4 W-4! 1
Available Now Al PY modh . of
| Avaiabl ] Filter ‘ modules | Maximum nb, of modules 3825 e e ;
| cst Solar | (450 wo 35V Simono CSIW-450MS Since 2020 Manufacturer 2020 Q, Open
[0 Use optimizer
Sizing voltages : Vmpp (60°C) 355V
Voc (-10°C) S40V
Select the inverter
e S s0Hz
Available Now | Output voltage 400 v Tri S0Hz 60 Hz
| sungrow /| [0kw 200-1000vTL  s0/60Hz SG110-CX Since 2020 Q, Open
Nb. of inverters %14 ‘ Operating voltage: 200-1000V Global Inverter's power 1400 kWac
[ use multi-MPPT feature Input maximum voltage: 1100V inverter with 9 MPPT
Design the array
—Number of modules and strings—————  Operating conditons Global system summary
Vmpp (60°C) 604 V Nb. of modules 3825
o VY Vmpp (20°C) 705V . R
Mod.inseries [17 |7 [Jbetween6and 18 Q| |vocri0 918 ¥ e . e
Nb. of inverters 14
. | 1 'm | - W Powsar
\.sungs 225 | L/ pchwunn LS e Plane iadance 1000 W/m? OMax.indata @ sTC Nominal PV Powe
it e 1% Impp (STC) 2499 A Max. operating power 1573 kW Maximum PV Power
ST 12y Estowsmng | @) e x4 (at 1000 Wjm? and 50°C) Nominal AC Power
Prom ratio 1.229
Nb. modules 3825 Area 8450 m? Isc(atSTC) 2610A Array nom. Power (STC) 1721 kwp

ststemuvemew thy Smpified sketch ‘ * cance ‘ ¥ x

Hinh 3.1 Théng sé ddu vao ciia hé thong

- Loai pin lap dat: pin CSI Solar 450Wp 35V- Si mono- CS3W-450MS. S¢ luong
tAm pin trén mot chudi (string: 17 tAm)
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- Loai inverter ldp dit: Inverter Sungrow 110kW 200-1000V 50/60Hz SG110-CX.
S6 luong string ciia hé thong: 225 string
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STT Cic chi phi S6 Pon gia (VND) | Thanh tién (VND)
lwgn
g
1 | Pin CSI Solar 450Wp | 3825 3.000.000 11.475.000.000
2 | Inverter Sungrow 14 90.000.000 1.260.000.000
110kW
3 | Phu kién, day budc 1 300.000.000 300.000.000
4 | Pau day 1 700.000.000 700.000.000
5 | Hop két hop 1 10.000.000 10.000.000
6 | Hé thong giam sat va hién 2 10.000.000 20.000.000
thi
7 | Hé thdng do luong 1 10.000.000 10.000.000
9 | Ky thuat 1 10.000.000 10.000.000
10 | Cap phép va quan trj vien 1 10.000.000 10.000.000
11 | Nghién ctru méi truong 1 10.000.000 10.000.000
12 | Phan tich kinh té 1 10.000.000 10.000.000
13 | Chi phi lap dat cho mdi | 3825 300.000 1.147.500.000
pin
14 | Chi phi lip dat chomdi | 14 300.000 4.200.000
inverter
15 | Van chuyén 1 100.000.000 100.000.000
16 | Cai dat 1 100.000.000 100.000.000
17 | Két ndi ludi dién 1 100.000.000 100.000.000
18 | Bao hiém toa nha 1 20.000.000 20.000.000
19 | Bao hiém vén tai 1 20.000.000 20.000.000
20 | Bao hiém trach nhiém 1 20.000.000 20.000.000
21 | Thué VAT 10% | Of 15246700000 |  1.524.670.000
Tong cong 16.951.370.000

Bdng 3.2 Chi phi ldp ddt hé thong dién mdt troi
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—Operating costs (yearly)
AV / QOTCoEPHMO
Description Yearly cost

Maintenance 345000'000.00  VND
Salaries | 100/000'000.00 | VN
Reparation | 100'000'000.00 | ND
Cleaning | 125000'000.00 | ND
Seaurity fund | 20000'000.00 | VN
Land rent | n.uu| VNE

El Insurance 90'000'000.00  VMNE

Facilities insurance 10'000°000.00 | VYND

Lighility insurance 10'000°000. 00 | VN

Business interruption insura. .. 20'000'000.00 | YN

Lack of sunlight insurance 50'000'000.00 | VN

Loan insurance 0.00 | VNE
Bank charges n.uu| N
1
Operating costs (OPEX) 605'000'000.00 VND/year

Hinh 3.2 Chi phi hang nam ciia hé thong dién mdt troi

V6i mot s6 chi phi phai tra hing ndm 13 605.000.000 VNB/ nam. Pugc trinh bay cu
thé & bang 4.4 sau:

Bang 3.3 Chi phi hang ndm ciia hé thong dién mdt troi

ST Chi phi hing nim Thanh tién (VND/niam)
T
1 Luong 100.000.000
2 Stra chita 100.000.000
3 Lam sach 125.000.000
4 Quy bao mat 20.000.000
5 Bao hiém co s& vat chat 10.000.000
6 Bao hiém trach nhiém 10.000.000
7 Bao hiém gian doan kinh doanh 20.000.000
8 Thiéu bao hiém anh sang mat troi 50.000.000
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9 Hanh chinh ké toan 100.000.000
10 Thué lién bang 10.000.000
11 Thué tiéu bang 10.000.000
12 Thué dia phuong 20.000.000
13 Thué tai san 20.000.000
14 Cac loai thué khac 10.000.000

Tong cong 605.000.000

3.4 San lwgng tong hop ndi dung chinh tir két qua mé phéng

3.4.1 San lwong dién cac thang trong nim diu tién

+ GlobHor: Chiéu xa ngang toan ciu

+ DiffHor: Chiéu xa khuéch tan ngang

+ T Amb: Nhiét d0 moi truong

+ Globlnc: Sy ¢ toan cau trong va cham

+ GlobEff: Hiéu qua toan cau, for IAM va

bong ram
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+ EArray: Ning luong hiéu dung ¢ dau ra
+ E_Grid: Nang lugng dugc dua vao ludi

+ PR: Ty suat ning sut
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Dé tai: Thiét ké hé théng dién mat troi ap mdi noi hedi

Economic

Main results

Systemn Production
Produced Energy 2E02Z MWhiyear Specific production 1512 KWhikWp/ pear
Performance Ratio PR B3.83 %

evaluation

Investment Yearly cost LCOE
Glabal 1695137000000 VN Annuities 000 VN/yr Energy cost
Specific D848 VNP Run. costs S05000000.00 WN/yr
Payback period 4.1 years
Normalized productions (per installed kWp) Performance Ratio PR

638 VMN/WH

T T T T T T T T
Lo Catecton Loss (Sv-amay lsses) 0,74 KRy
0.06 KWhKWRdey
By (mverter outputl 4,14 Ky niday

T T T T T T
Hl = Forormance Ratio 0v7 ¢ LEEL]

Gt Hew  Dec

Balances and main results

GlobHor DiffHor T_Amb Globlnc GlobEff EArray E_Grid PR

KWW Wit G KWhi'm® KWVhim?® MWh MWh ratio
January 1377 T1.52 26.47 147.7 140.4 217.5 214.3 0.843
February 138.8 69,98 2721 146.0 139.1 2136 210.5 0.B38
March 163.9 az.59 28.49 167.4 159.2 2427 2393 0.831
April 175.2 7920 29.12 173.2 164.4 249.9 2465 0.827
May 167.4 8220 28.85 161.8 153.1 2347 231.4 0.832
June 1567 81.11 27.59 149.5 141.4 2191 216.0 0.B4D
July 156.2 8417 27.55 149.9 141.7 220.0 2169 0.841
August 153.1 83.99 27 .56 150.0 142.1 2199 2167 0.8B39
September 133.0 8373 26.88 1335 126.6 197.5 194.7 0.847
October 163.8 7673 27.07 1706 162.4 249.9 2464 0.839
Nowember 1172 7461 26.70 123.4 116.9 1827 180.1 0.B48
December 121.3 61.91 26.63 130.4 123.9 191.8 189.0 0.842
Year 17842 931.73 27.51 18031 17113 2639.3 2601.7 0.B3B
Legends
GlobHor  Global horizontal irradiation EArmray Effactive anergy at the output of the array
DiffHor Horizontal diffuse irradiation E_Grid Energy injected into grid
T_Amb Ambient Temperature PR Parformance Ratio
Globlnc Global incident in coll. plane
GlobEff Effectiva Global, corr_ for LAM and shadings

Hinh 3.3 Sdan lrong cdc thang trong ndam dau

3.4.2 Biéu do hién thi ning lwong va ton thit lién qua dén md phéng
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Loss diagram

1784 kWh/m® Global horizontal irradiation
+1.1% Global incident in coll. plane
-2.16% 1AM factor on global
-3.00% Salling loss factor
1711 kWhim? * 8450 m? coll. Effective irradiation on collectors
efficiency at 3TC = 20.40% PV conversion
2850 MWh Array nominal enargy (at STC effic.)
[~ -0.20% Module Degradation Loss ( for year #1)
™ -0.38% PV loss due to iradiance level
\) 9.66% PV loss due to temperature
M4 -0.05% Mismateh loss, medules and strings
[~ -0.34% Ohmic wiring loss
2639 MWh Array virtual energy at MPP
S -141% Inverter Loss during operation (efficiency)
N 0.00% Inverter Loss over nominal inv. power
™ 0.00% Inverter Loss due to max. input current
™ 0.00% Inverter Loss over nominal inv. voltage
M 0.00% Inverter Loss due to power threshold
4 0.00% Inverter Loss due to voltage threshold
™ 0.00% Might consumption
2602 MWh Avallable Energy at Inverter Output
2602 MWh Energy Injected into grid

Hinh 3.4 Ton thdat mé phong

- Cac yéu t6 ton that:

+ IAM factor on globbal: yéu t6 IAM trén toan cau (ham IAM, ham nay mo ta sy thiéu hut
ctia dudng truyén dudi dang mot ham ciia goc t6i)

+ Soiling los factor: yéu t6 bam bui

+ Module degradation loss: ton that xudng cap module

+ PV loss due to irradiance level:ton that PV do muc d6 birc xa

+ PV loss due to temperature: ton that PV do nhiét do

+ Module quality loss: ton that chat luong module

+ Mismatch loss,modules and string: ton tht do khong phu hop string va modules

+ Ohmic writing loss: ton that dién tro

+ Inverter loss during operation:ton that bién tan trong qu4 trinh van hanh

+ Inverter loss over nominal inverter power: Ton that bién tin trén cong suit bién tin danh
dinh
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+ Inverter loss due to max input current: Mat bién tan do dong dién dau vao toi da

+ Inverter loss over nominal inverter voltage: Ton that bién tan trén dién ap bién tin danh
dinh

+ Inverter loss due to power threshhold: ton that bién tin do ngudng cong suat

+ Inverter loss due to voltage threshhold: ton that bién tin do ngudng dién 4p

+Night consumption: Ti€u dung ban dém

3.4.3 Quan ly nang luwgng va wdce tinh P50-P90-P95

P50 - P90 evaluation

Meteo data Simulation and parameters uncertainties

Source  Meteonorm 8.0 (1996-2015), Sat=100% PV module modelling/parameters 1.0 %

Kind Maonthly averages Inverter efficiency uncertainty 05%

Synthetic - Multi-year average Soiling and mismatch uncertainties 1.0 %

Year-to-year variability(Variance) 53% Degradation uncertainty 1.0 %

Specified Deviation

Climate change 0.0 %

Global variability (meteo + system) Annual production probability

Variability (Quadratic sum) 56% Variability 146 MWh
P50 2802 MWh
Pa0 2415 MWh
Pas 2362 MWh

Probability distribution

0.45 -

P50 = 2602 MWh

30|

atsility

0.25

Frobh:

0.20 &

POD = 2415 MWh

P85 = 2362 MWh -

0.00 " l L l L | .
2000 2200 2400 2600 2800 3000 3200
E_Grid system production Mh

Hinh 3.5 San luong dién uwoc tinh P50-P90-P95
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Badng 3.5 San heong nam ddu tién

Heé thong San luong dién nam dau tién (MWh)
P50 P90 P95
Nha xuong 2649 2458 2405

Ghi chu:
- P50 (kWh) 12 san lugng dién phat 1én ludi tir hé thong véi tan suat xdy ra 1a 50%

- P90 (kWh) 1a san luong dién phat 1én ludi tir hé thong voi tan suat xay ra 1a 90%
- P95 (kWh) la san lugng dién phat 1én Iudi tir hé thong voi tan suat xay ra 1a 95%
3.4.4 Phan tich san lwgng cia hé thong sau 20 nam

Financial analysis

Simulation period

Project lifetime 20 years Start year 2023
Income variation over time

Inflation 000 alyear
Production variation {aging) 0.00 %elyear
Discount rate 0.00 %elyear
Income dependent expenses

Income lax rate 0.00 %edyear
‘Other income tax 0.00 alyear
Dividends 0.00 %%lyear
Financing

Own funds 16251370000.00 VN
Electricity sale

Feed-in tariff 19000000 VNIKWh
Duration of tariff warranty 20 years
Annual connection tax 207 731810.00 VINFKWH
Annual tarff variation 0.0 lyear
Faed-in tarlffl decreasea after warranty 0.00 %

Return on investment

Payback period 4.1 years
Met present value (NPV) B5671255056.75 VN
Return on investment (RO1) 387.4 %

Detailed ecomnomic results (KWVHM)

Electricity Run. Deprec. Tasakle Taxes After-tax Cusmuil. -
sale costs alllow. income
2023 4736131 ‘505000 a 4131131 o
2024 4736131 605000 a 4131131 o
2025 4736131 605000 a 4131131 1]
2026 4736131 605000 a 4131131 1]
2027 4736131 605000 a 4131131 a
2028 4736131 605000 a 4131131 a
2029 4736131 605000 a 4131131 a
2030 4736131 605000 a 4131131 a
2031 4736131 ‘505000 a 4131131 a
2032 4736131 605000 a 4131131 1]
2033 4736131 605000 a 4131131 o
2034 4736131 605000 a 4131131 1]
2035 4736131 605000 a 4131131 o
2036 4736131 ‘505000 a 4131131 a
2037 4736131 605000 a 4131131 a
2038 4736131 605000 a 4131131 a
2055 4736131 605000 a 4131131 1]
2040 4736131 605000 a 4131131 1]
2041 4736131 605000 a 4131131 1]
2042 4736131 605000 a 4131131 o
Total B4TZ2625 12100000 a B2622625 [

Hinh 3.6 Bang san lwong ciia hé thong trong 20 nam

- Tt két qua mo phong san lugng cia hé thong trong 20 nam ta thiy sau 4,1 nim
hé théng dién mat tro1 4p mai co thé léy lai von va cac niam sau d6 d3 c6 thé thu lai
lgi nhudn. Gia ban ra 1.900,00 VNDB/1kWh.
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- Tir két qua tinh toan bang cong thirc va két qua mo phong bang phan mém
PVsyst ta thay, san lugng dién tinh bang cong thire nho nhat, dé dam bao két qua
tinh todn an toan, chon két qua nay dé dua vao tinh toan cac budc ti€p theo

3.5 Két luan

- Chuong nay tinh toan danh gia kinh té cho nha xudng va dya theo thong tu
quyét dinh cua nha nudc vé mua ban dién.

* Két qua:
v/ Tong cong suat 1720,8 kWp
St dung 3824 tim pin C3WS-450MS
Str dung 14 Inverter SG110cx
To6ng chi phi dau tu 16.951.370.000 VND
Thoi gian hoan von 4.1 nim

Gia tri rong sau 20 ndm 65.665.250.000 VND

DN N N N
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KET LUAN VA KIEN NGHI
1 Két luan

- Trong thoi ky cong nghiép hoa, hién dai hoa hién nay thi nhu cau sir dung ning
lwong 14 rat 16n trong khi ngudn ning luong truyén thng toan cAu ngdy cang can
kiét, dong thoi khi khai thac s& anh huéng nghiém trong dén méi trudong, hé sinh
thai, do vay vi¢c str dung nguén nang lugng tai tao 1a rt can thiét. O Viét Nam,
Chinh phu d4 ban hanh Quyét dinh s6 13/2020/QD-TTg ngay 06/4/2020 vé co ché
khuyén khich phat trién cac du an dién mat troi tai Viét Nam ap dung cho cac to
chtrc, ca nhan tham gia phat trién cac dy an dién mat troi tai Viét Nam, nhu vay la
rat pht hop va kip thoi véi xu huéng chung cuia thé gidi.

- Viéc dau tu Hé thong dién mat troi 4p mai cong suat 1720,8 kWp 1a can thiét dé
bd sung cung tmg dién ning cho nhu cau sir dung dién cia moi ngudi va ting loi
nhuan cho doanh nghiép. Ngoai ra, gop phan giam thiéu 6 nhiém méi trudng, nham
phat trién ngudn nang luong sach, phu hop véi xu thé phat trién bén viing chung ctia
thé gi6i noi chung va Viét Nam néi riéng.

- D6 an da tinh toan va dua ra cac giai phap k¥ thuét chinh dé xay dung hé théng
pin mat troi ndi ludi khong du trit cAp dién cho nha xudng. Hé thong duoc xdy dung
c6 cong suit 1720.8 kWp, cac thiét bi chinh déu nhap khau c6 cht luong tét, tudi
tho 1én dén 25 nam. Tuy mat bé’mg bi han ché, nhung voi lugng burc xa mat troi luén
bién dong theo mua, ddng thdi chit lwong cung cap cua dién ludi hién tai la rat tot
thi viéc lya chon mo hinh két hop ndi luéi khong dy trix 13 giai phap tot nhat, tiét
kiém duoc von dau tu. Vi chi phi ban ddu hon 16 ty dong) thi sau khoang 4,1 nim
s& thu hoi von.

- Tom lai, viéc thiét ké hé thong dién mit troi ndi luéi khong dy trir cho nha
xudng 1a pht hop véi xu thé sir dung nang luong hién nay cia thé gidi; giap giam
chi phi, ting loi nhuan cho doanh nghiép, dong thoi gop phan giam 6 nhidm moi
truong, phat trién kinh té - xa hoi cua tinh nha, giam coéng suét truyén tai va nang cao
chat lugng cung cap dién cia ludi dién.

2 Kién nghi

- Sau khi thyc hién xong dd 4n, nhom thuc hién xin dua ra mot sé kién nghi sau:

- Can tiép tuc di sau nghién ctru va phat trién dé tai & quy mo 16n hon, rong hon
dén cac t6 chirc, ca nhan, dic biét 1a cac co quan doanh nghiép c6 thoi gian lam viée
chu yéu vao ban ngay.

- Nha nudc can quan tam hon nira trong viéc nghién ctru va thuc hién cac dy an vé
g dung cac ngudn ning lugng tai tao, dic biét 1a nang luong mit troi.
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- Can c6 chinh sach khuyén khich dau tu va ho trg vé von ban dau cho nhitng chi
dau tu trong linh vuc phat trién cac du an dién sir dung nang lugng tai tao nodi chung
va nang lugng mat tro1 noi riéng.
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