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LOI NOI PAU

Nhu cdu Vé néing lirong Ciia con ngwoi ngay cang tang va da dang. C4c nguén nhién
ligu hod thach nhur than da, dau mé, khi thién nhién...ngay cang can kiét, nguon due trir vé
thuy dién thi c6 han, ddn dén nguy co thiéu hut vé ndang heong ludn 1a vin dé nhic nhai
mang tinh toan cau. Viéc tim kiém va khai thac cac nguon néng lirong méi nhu nang lwong
tai tao, nang lwong hat nhan, nang lwong dia nhiét, nang luong gio, nang lugng song bién
— thaly triéu, ndng lrong mat troi...Ia hwdng quan trong trong phat trién nguon nding heong
Cua tuwong lai.

Viéc nghién citu si dung ndng heong mat troi ngay cang dwoc quan tam, nhdt 1a
trong nhitng nam gan ddy — khi gia thanh san xudt cia hé thong dién mat troi da quda ré
nhur hién nay; N6 duwoc xem |a mét dang nang lieong cé tinh wu Viét cao, Véi trir liong doi
dao, san khdp moi noi. Chinh vi thé ndng lirong mdt troi dang ngay cang dwoc sir dung
réng dai ¢ cdc nuéc trén thé gisi. O Viét Nam tinh dén cuéi nam 2020, tong cong sudt lap
dat dién mat troi la 19.400MWp twong dwong 16.500MW, chiém khodng 25% tong cong
sudt lap dat tat ca cac nguon dién cua hé thong dién quoc gia.

Chinh tir con sé kha quan dé, nhom Ky sw cong ty Cé phan cong ngh¢ xanh Hung
Viét véi kinh nghiém thi cong thyc té, kinh nghiém tlep x(c véi san pham cua nhiéu hang,
kinh nghiém nghién cizu ldu nam ...da ciing tim hiéu va bién sogn tai liéu nay nham giup
cho viéc hoc tdp, nghién citu va thuc hanh vé dién mdt troi duwoc dé dang hon.

Tai liéu gom 12 chuwong, dweoc bién soan theo hwéng di tir khai niém co ban dén
thyec hanh gidp nguoi doc dé hiéu, dé hinh dung va thi cong. Do 1a lan ddu diwoc bién sogn
nén chdc chan khong tranh khai nhiing sai sot, khiém khuyét; Tac gid rat mong nhdn duoc
nhiing y kién déng gop tir déc gid dé dan pham nay dwoc hoan thién hon trong cac phién
ban toi.

Chan thanh cdm on Ban Gidam DBéc Cong ty cé phan Cong nghé xanh Hung Viér da
tao diéu kién thugdn lgi cho nhdm nghién citu cia Cong ty hoan thanh tét tai lidu nay!

NHOM TAC GIA
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Chuong I
TONG QUAN HE THONG PIEN MAT TROI

Nhur da noi 6 trén, céc dang nang lugng téi tao dang la xu huéng tat yéu cua tuong
lai. PIEN MAT TROI la ¢tng vién nang ky nhat hién nay, né phu hgp véi tiéu chi: chi phi
thap, than thién vai moi truong, dé van hanh. Chdng ta cung nhau tim hiéu ve dién mat
troi dé hiéu rd ve no.

I. PIEN MAT TROI LA GI

Nhu ching ta biét, dién mat troi 12 mot hé thong bién doi quang ning thanh dién
nang bang vi¢c s dung cac tim quang di¢n d€ hap thu cac photon anh sang va chuyén hoa
thanh dong dién 1 chiéu, dong dién nay dugc di qua may bien tan de chuyén thanh dong
dién co chat lugng nhu mong muon cua nguoi st dung (Mot chiéu/xoay chieu, 1 pha/3
pha).

Hé thong dién mit troi (PMT) ciing c6 nhiéu loai khac nhau, vai mdi loai hinh thi
cach bién doi va su dung dién nang cia DPMT cing khac nhau. Thuong thi DPMT duoc
phan lam ba loai:

- Hoa ludi - hoa ludi bam tai

- Hoa ludi bam tai ¢6 luu trir

- DBac lap.

Véi mdi loai thi so ¢ nguyén ly c6 su khac nhau nhat dinh, cy thé nhu hinh sau:

1. Hoa lwéi - Hoa lwdi bam tai:

Céc tam pin ning HE THONG BIEN MAT TROI HYBRID ~ Lwdidién
lwong mat troi chuyén doi A
bac xa mat troi thar]h .
dong dién mot chiéu ﬁ]“ _
(DC). Dong dién DC d6 s& Saaa o P
; 2 N Sy Mt troi
dugc chuyen hoa thanh l;‘,: Rriits

dong dién xoay chiéu

(AC) boi inverter duoc Coéng to dién

trang bi thuat toan MPPT |  2chicu
(Maximum Power Point —— Thiét bi dién
Tracking) nham chon ra o trong nha
cac théng so6 van hanh toi l"" -

2 , nverter
uu dé cho san lugng cao Hybrid

tir hé théng. Ngudn dién
AC tir h¢ thong pin ning
lwong mat troi s& dugc két
ndi véi ta dién chinh caa khu vic, hoa dong bo vao ludi dién hién hitu, cung cap dién nang
song hanh véi ngudn dién ludi, giup giam dién nang tiéu thy tir luéi caa khu vuc sir dung.
Khi dién lugi bi mat, inverter s& nhanh chong ngat két ndi voi ludi dién va PMT ding
hoat dong. Piéu nay dam bao chac chan trong truong hop lugi mat dién, hé thong pin nang
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lugng mét troi khong phat ngugc Ién lusi dien gay nguy hiém cho nhan vién sira chira hozc
tao ra cac su c6 dién khdng mong mudn.

2. Hé dién mat troi hoa lwéi bam tai ¢6 lwu triv (Hybrid):

Vi he thong Hybrid, HE THONG DIEN MAT TROI HYBRID L dién
nguyén ly hoat dong nhu hé ' ' ' 5

hoa ludi trén nhung cé thém
thiet bi Iuu trlr nang lvong nhu 7

Pin luu trit hodc 4c quy. Uu % Tém pin
didm cua hé théng 1a co thém dey Mo
N '. Sunrise
chtic nang luu trir nang luong ]
nén khi luéi dién quéc gia mat Cong to dién
hodc khi hét ning, hé van chay | 2chitu
binh thuong. Hé thdng nay P Thiét bj di¢n
thich hop véi nhu ciu can st e trong nha
dung dién vao ban dém va can Inverter e
duy tri ngudn dién du phong Hybrid
khi mét dién. Nhugc diém 1a angrai” | H g =
chi phi lap dat van con khd cao  acquy uu tri

so vai thu nhap ¢ Viét Nam:

Inverter duoc dung cho hé nay la loai hybrid — ngoai tinh nang néi ludi con cé tinh
nang nap — Xa ac quy nén cé gia thanh cao hon.
3. Hé dgc lap:

Vé6i hé doc
lap, ngoai viéc
chuyén d6i dién tur
anh nang mat troi
thanh dién nhu hai
hé trén, hé nay
khéng can két noi

voi ludi dién, dién i
du duoc luu vao ac E
quy va sir dung khi _—T t— '

Y SR DIEN MOT CHIEU (DC)
hét nang hoac nang
yéu. Uu diém cua hé
thdng 1a khong can
dién luai, khong lo
kéo day dién, thic hop véi cac ving sau ving xa va cac phuong tién di dong. Nhuoc diém
la hién tai cong suat cia cac hé nay chua cao, phai dung ic quy nén gia thanh san pham
kha dat.

Ngoai cac phan loai trén, tuy theo hinh thuc trién khai, chung ta cung c6 thé phan
loai dién mit troi theo cac hinh thac lap dat: 4p mai, Farm, Floating. Néu cac tim quang
nang duoc lap trén mai nha thi goi 1a 4p mai, lap trén céc khung gian tir mat dat goi la
Farm, néu l4p trén cac phao noi trén mat nudc thi goi 1a hé Floating.

DIEN XOAY CHIEU (AC)

Hinh minh hoa hé théng dién mat troi doc lap
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H.c: bién mat troi Floating.
Tir ddy dén cudi tai liéu nay, ching ta sé tap trung tim hiéu vé dién mait tréi ap mai.

Il.  PIEN MAT TROI AP MAI
1. Nguyén ly hoat dong:

Nguyén ly hoat dong cua hé théng nhu mo ta tai phan | ciia chuong nay.
2. Cac thiét bi cia hé thong dién mat troi ap mai:
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So do dién mat troi &p mai:

Tim pin mt twoi hip thy inh sing tao
ra dién mot chieu (DC)

Tirbé hoa hei dong di¢n xoay chiéu
(AC) sé di den ni dién cung cap dién cho
cic thiét b sir dyung dién trong nha

qf:!u'ngﬂuhmIti_en&sl!u\mph.\nllwln:lnwrnr!ﬁiﬂl.ﬁnmhﬁa N

dign) pluin bu vio nay Ba inverter koa Inot sé churven dod dign mot chién (DC)
t" > > » thinh dsén xoay chien {AC) nrong thich voi bé thong
= - - 4 lwiditn quocgia

2.1  Khung d& pin va mounting: (Xem chi tiét tai chuong VI)

Bo phan nay vé ban chat khong lién quan dén nguyén Iy lam viéc cua hé théng dién
mat troi nhung nd ¢0 vai tro rat quan trong. Pay la két cau vat ly dé co dinh tam pin quang
dién dé dam bao viing chac va theo hudng don dugc buc xa toi vu.

Trong mot s6 truang hop, khi hé méi cua ban khong thé lap truc tiép pin mat troi Ién
dugc (mai cii, tranh anh hudng dén ton dudi mai, méi bang) hoic hudng, goc nghiéng chua
ti wu, ban nén thiét ké hé khung nay. Khi thiét ké hé khung nay, y&u cau dau tién la do
virng chai vé mat ky thuat két cau, do phai chiu ca lec nén caa gian pin va luc rung lac,
lyc nang khi c6 gi6 bao, tiép theo 1a goc nghiéng va hudng sao cho thuan lgi nhat dé vira
c6 hiéu suat cao/chi phi chap nhan dugc va dam bao thiét ké hai hoa vai khéng gian chung.

2.2 Pin ning hrgng mit troi: (Xem chi tiét tai chuong I1T)

000

KHUNG PIN

LOPKINH TRUGC

LGP EVA
LOP SOLAR CELLS

LOPEVA

TAM NEN PIN

"0 HOP MACH BIEN

Anh sang 1a mot dong céac hat nho li ti goi 1a cac hat photon tir mat troi. Khi cac hat
nay va dap vao solar cell v4i du nang luong, nd co thé danh bat mot electron khoi lién két
dé lai mot 15 trong. Electron mang dién tich &m va 15 tréng mang dién tich dwong ndy c6
thé di chuyén tu do, nhung boi vi trudng dién tir tai tiép dién P/N nén ching chi c6 thé di
theo mot huéng. Electron bi hat vé mat N va 16 tréng bi hat vé mat P. Cac electron di dong
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dugc thu thap ¢ cac 1a kim loai tai dinh solar cell (ribbon va céac thanh busbar). Tu day
chung di vao mach tiéu thu thuc hién chtic nang dién trudc khi quay tro vé 14 nhdém & mat
sau. Electron 1 thtr duy nhat di chuyén trong solar cell va quay vé noi xuét phat. Chang
c6 tht gi hao mon hay can kiét nén solar cell c6 tudi tho 18n téi hang chuc nam. Pién duoc
tao ra tir tim pin niang luong mat troi 1a dién mét chiéu (DC). Bé co thé sir dung cho céc
tai, thiét bj binh thuong dung dién xoay chiéu thi can phai chuyén dién DC thanh AC (dién
xoay chiéu).

2.3 Inverter:

Néu khong co inverter thi dién
sinh ra tur tam pin mat troi c6 dung
duogc khong?

C6: Néu thiét bi dién cua ban su ==
dung dién mot chiéu c6 dai dién ap,
dong phu hop voi tam pin. Tuy
nhién, thuc té cac thiét bj do rat it
cong nang cua thiét bi khdng nhiéu,
khéng pht hop voi luéi dién qudc
gia, phai ché tao don chiéc, khong
phl hop Vvéi nhu cau sir dung rong
rdi, nén ching ta phai bién doi dong
dién DC tir tam pin MT kia thanh
dong dién co théng sb phi hop Voi
cac thiét bi, voi ludi dién, gidp cho
dién sinh ra dugc st dung rong réi
khap noi. D6 chinh 14 chtic ning cua bién tan nang lugng mat troi (inverter).

2.4  Day cap dién:

Day cap dién cb nhiém vu
truyén tai dién ning tir diém
nay dén diém khac trong hé
thong dién. Dé tang tudi tho,
cap dién DC s& c6 lép chdng
tia UV va ma thiéc chong 6 xy
hoa do n6 thuong dugc lp dat
ngoai troi. Thanh phan cua I6p
cach dién cua cap DC chuyén
dung ciing c¢6 chat l1am cham
qua trinh chay va giam khoi —
nham giam thiéu nguy co chay
nd va anh huong dén moi
truong. Mot sb truong hop ¢6
thé yéu cau nha san xuat céap
thém vao phu gia chéng méi
mot/gam nham ddi véi ving c6 nguy co cao.

2.5 Hé théng thu sét, tiép dia: (Xem chi tiét tai chuong VII)
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Pay 14 hé thdng gidp giam thiéu thiét hai cho hé thong dién mat troi trong trudng hop
c6 sét danh, chap chay di¢n.

2.6 Tuadién: (Xem chi tiét tai chwong VIII)

Hg thong tu phan phoi co tAc dung diéu phoi, dong cat hé thong dién giira Inverter va
ludi dién. Thuan lgi cho viéc lap dat, sua chira va van hanh hé thong.

2.7  Tram bién ap:

La bo phan hét stc quan trong khi ban Iap hé théng dién nang luong mat troi hoa ludi
quy mo lon dé ban dién cho EVN. Do dién ap dau ra cua inverter 3 pha cua ban chi la
400V hoac 800V ma dién ap ludi trung thé phai tr 6KV — 110K V.

2.8 Mang cap:

Gilp bao vé hé thong cap dién cua ban khoi anh huong cua thoi tiét, dong vat gay
hai, méi truong, 1am tang tudi tho cua hé thong, giam nguy co su ¢d va ting my quan
cho cong trinh.

2.9  Héthéng rira pin:

Gilip cung cap nudc va phan bo déu trén khong gian lap dit cdc tam pin de ban van
hanh hé thong cham soc, lam sach pin — tang hiéu suat lam viéc caa hé thong.

Ngoai céc thiét bi chinh trén ra, con c6 céc thict bi phu tro nhu: hé thong gidm sat san
luong, hé thong do dém, san di lai...
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Chuong I1
MO PHONG SAN LUQNG HE THONG
HUONG DAN PQC BAO CAO PVSYST PHAN 1

l. CAC PHAN MEM PHO BIEN

- Sundat: phan meém nay gidp toi wu hoa bd cuc Iap dat HTDMT trén cac dia hinh
phuac tap, bo tri hé thong tan dung khéng gian mot cach tot nhat trén moi loai dia hinh cho

A

cac du an 4] moi quy mo.

- HelioScope: Phan mém cua Folsom Labs hop nhat cac ki thuat mé phong cong
Suat, cac thuat toan va d6 hoa méi cho phép cac chuyén gia ning lugng mit troi ting toc
do thiét ké du an 1én dén 10 lan. Cac cdng cu cua phan mém cé giao dién tryc quan dé sir
dung, thuc hién nhiéu mé phong chi voi mot cai nhap chugt.

10
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- Pusyst: 1a mot phan mém dé sir dung, cho phép md phong du &n chi véi 3 budc.
Ngudi dung chi can phai xac dinh vi tri du &n hay tong cong suat dy dinh lap dt, lya chon
mo-dun PV (photovoltaic) va bién tan tir co s6 dit liéu. Sau d6, cong cu S& md phong cau

hinh mong muén voi cac diém caa Van dé c0 thé xay ra duoc biéu thi bang mau twong g
dé nguoi dung dua ra cac chinh sta can thiét.

a i Rty Vosliaga Mg
LR ] N b
* k" 9 b d 0 B & & g ) 1 .—

¥ Pt Luneg | B s dimis &
* "“—'———-.-_"
i \ P Mt !

i e han i i .

e P [0 LRI

Fembuad been L LAY

lriammpe wlahing Divew et wlget diihe dasiatin
s Bl e T S

- Aurora Solar: 12 phan mém ty dong nhan dién chudng ngai vat dya trén thi giac
may tinh. Cong cu nay dac biét can thiét cho cac du an dién mat troi ¢ nhiéu vat can trén
mai nha chang han nhu cac cura SO trén tran nha.

aurora

L Q
jlllllllllll

11
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- Pvsol: phan mém ciia Valentin Software cho phép nguoi dung thiét ké hé thong
3D hay tinh toan mé-dun PV hai mat. So d6 mach thé hién tirng chi tiét gidp cong viéc thi
cong tré nén dé dang hon.

p
PV

PV*SOL premium ==

II.  HUONG DAN SU DUNG PVSYST
I1l.  Phan 1. Nhap va luu dir liéu
Buwoc 1. Bat Google va search dia chi du an

RHYthm prec

Rhythm Precision Viet Nam Co. Ltd
Rhythm Precision Factory 2 ©

rhythm precision vietnam

Buwoéc 2.5a0 chép toa d6 du an

Rhythm Precision Viet Nam Co. Lid
Khu Cong Nghiép NOi Bai, L6 42 & _

Buwdc 3. Bat Pvsyst va chon phan grid connected

12
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File Preliminary design Project Settings Language License Help

\ﬁ Welcome to PVsyst 7.1

Project design and simulation

R T
Grid-Connected Stand alone Pumping
Utilities
S % p
Databases Tools Measured Data

Q—) Recent projects

F BINHPHUOC _BU GLA MAP _ VIET HUNG_Project
# Hoang Anh's Home

F SHIKOKL CABLE VIET NAM

% Yen Sao Mha Trang Factory

# TEXHONG COMPANY

% SAN LUQNG KCH THANG LONG 3 - VINH PHUC

# GARA 55 HQV

F KHANH TIEN - LONG AN

# GIA DINH PHAM VAN KHOI DO THI MY HANH

# khanh An Project

o Documentation

o

Open PVsyst Help (F1)

QF.A.Q. B video tutorials

The contextual Help is available within the whole software
by typing [F1].

There are also many questionmark buttons for more
spedific information,

[P Pysyst user workspace

E:\DATA\PYSyst\PVsyst7.0_Data

[ . Manage ” 11 switch |

Buwdéc 4. Chon new dé tao du 4n moi

+ Mew B‘I:oad H

° Project settings Iﬂ

Save

sject

Client na

Please choose the geographical site.

+ MNew H Save

simulation variant Simulation for the year no 2

o  Import Tl Reorder m

Buwéc 5. Chon new site dé tao dia diém dy an
o B |FF
@ Mew Site

<]

13
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Bugc 6. Paste toa do vira sao chép vao phan toa do

Locaiity} |21.2201749,105. 2074654 = | Search
07 ' 7
saint:Claude

Buéc 7. Click vao accept selected point dé xac nhan chon vi tri toa do

1

Buwéc 8. Dién tén vi tri va du an (Luu ¥ vi tri tinh thanh trudc)

braphical site parameters, ne

-aphical Coordinates | Monthly meteo  Interactive Map

rcation
te name Ha Moi_Soc Son_Rhythm Prection|
untry I'u"let"lam

apgraphical Coordinates

D
Decimal Deg. Min, Sec.

Latitude 212302 | [t | (+ = North, - -

14
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Buéc 9. Chon import dé day data vao tinh toan

rereo gata porc

@ Meteonorm 7.3
) NASA-SSE
O PVGIS TMY

NREL [ NSRDB TMY

|

Impc

Buwdéc 10. Chon ok sau d6 save dé luu dit liéu

X cos o

e T

Buwdc 11. Chon save dé luu Project

Fopen @Loadf-__-l-lm| Q e
o Save active projm&-

t Son_Rhythm Prection_MN73mod.SIT Meteonorm 7.3 (1993-2C

bc Son_Rhythm Prection_MN73_SYN.MET Meteonorm

Selected Meteo file: "Ha Noi_Soc Son_Rhyt

Buéc 12. Chon OK dé xac nhan vao hé thong va cai dat goc, huéng tam pin

15



7. CONG TY CP CONG NGHE XANH HUNG VIET SO TAY PIEN MAT TROI AP MAI

Buwdc 13. O man hinh chinh, chon system dé cai dat chi tiét hé thong

—Main parameters it - o x]

(@) Crientation * Project R L R o
- L. *
(@) System I SRS e
(@) Detailed losses ; z
P|EESE( Warisot Fige e | v flame | W e (7]
(@) Self-consumption e i e
R | [$55 k
Fo || E—— ] £
@ Storage " " =
o i a-
- 1 ShRe ni

system definiion, Variant VCO: "Mew simulation variant

........ - @ S
Sub-array ] new a1 T
L A ;
—5Sub-array name and Orientation : '
Mame PV Array
. Tilt
Qrient. Qrientation #1 R Azimuth -
[
~Select the PV
IAvaiIabIe Mow \/I Filter IAII PV modules N
IJA Solar \/I | et et S E—
Use optimizer e
= @ :
Sizing voltages : Vmpp e
voc ( S e e o=

List of subarrays iy 0 | totmtaran ®
DU e Wl U -t bickp — * LAk oA
] e vt O e @ "
o irenlalie wealmishies] 4‘ BE Hame Tnﬂ ;;;'v
¥ =2 A v A s .
Mam Add a sub-array
o

16
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Buwéc 16. Chon hang pin va cong suat tam pin

—Select the PV ful

|A\tailable Mowe \/I Filter I.All PV modules \/I

| [ 535Wp 35 Si-mano JAM72530-535/MR Since 2020 TOV 50D Certificatic |

Sizing voltages : Vmpp (60°C) 35.8V

Jiangsu Linyang
Jinkosolar
Jolywood
Jansol Voc (-10°C) 543V
15 Solar (Jiangsu Jiashe
Juli / Solarform =

50 Hz
|A\tailable Mo | Inverter Info

MeoHz

Enter planned power @ |231.0 kwp e
ir available area(modules) O m2

pprox. needed modules 432

TV 50D Certificatic |

Buwdc 18. Chon hdng va cong suat inverter va chia tim pin theo sé lwong mppt

SElect the mverter =
[ Avaizble Now | output voltage 800 V Tri 50Hz 60 Hz
[Huswei Technologies | [100kw 6001450V T 50/60Hz SUN2000-100KTL+1 Since 2020 1| qopen |
Nb of MPPT inputs s Operating voltage: 600-1450 ¥ Inverter power used 833 kwac
Use multi-MPPT feature Input maximum voltage: 1500V  inverter with 6 MPPT
(7]
~Design the array .
—Number of modulesand strings ——,  Operating conditions
o9 Vmpp (50°C) 542 v
- Wi 20°C 750 v
Mod. in series 2 [Dbetween 17and 27 V::"{J_ED.,C)) 877 v
. stri 100
W oty Plane iradiance 1000 W/m? OMax.indata @ STC
s, abe : _ Impp (STC) 1315 A Max, operating power 881 kw
e rre . Esonsang @ 1) 1ma (at 1000 Wfm? and 50°C)
Nb. modules 1800 Area 4601 m2 Isc (atSTC) 1378 A Array nom. Power (STC) 963 kWp
tuong ung

Buéc 19. Chon OK dé ra man hinh chay mé phong

T

um PV Power 547 kwDC

al AC Power 550 kWAC
-atio 1.051

¢ cancel ook

17
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Buéc 20.Chon Run silulation dé tién hanh chay md phong

it Sate Vst

g = Project Fove i B e | O rosawnen T ooee | Lo @
I' W | Tmpect TL Reorder .']IIT Heiie Projock’s name. e Frapect | Chent name N det
) ”l " Ste File P hiok_50c Sion_Fivehen Preechon_MA T3mod. SIT atnonon 7.3 {1953-2000], Sate K0% Modded | Vietnam o B | #
: et e o g P 4 SUAET e T - = R
“Simulation ey
Ib Run Simulation | ‘ pre— ¥ *"m o] et 1w | B o 7]
o il | Variank #* o8 Hew sevuation varisrd 5 ‘,,,“;2
B e e [ | [ oy =
e == | | —— P Pun Setaren Mgt dpracocen 322 i
— ;"_ﬁmw 2:;‘.".;'; :::.:\:v::::
nal i 7.“" -
‘ (@ Horizon I | o2 ottt remis
@ Maodule layout
| (@) Energy management |
(@) Econoic evaluation
Buoc 22.Chon Rate d¢ chuyén doi sang tien Viét Nam
ial results Carbon balance
—Currency
—‘ YN - Viet Nam
Buwdc 23.Tien hanh nhap gia tri du an
—Val —Currency
=
‘ @ Global O bywp O by m2 YND - Viét Nam | ffiRates
ITstafiationrcosts
BE | Av  OXCPHMHO
Description Quantity Unit price Total
* pv modules 0,00 VND
E Inverters 0.00 VND
Total of Cost 100| | 13po0'000... | | 13000000000....| VNE
Total installation cost 13'000'000°000.00 VND
Depreciable asset ) 13000'000'000.00 VN

18
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Buwdc 24. Nhap chi phi van hanh

—Operating costs (yearly)

Description

MY

O X

Maintenance

Operating costs (OPEX)

Y
L=

Mo

Yearly cost

120'000'000.00 VNE

120'000'000.00 VND/year

Bugc 25.Chon financial parameter dé thiét lap cac chi phi lién quan dén dau tu

Teld wnargy W grd 17T Mivhjvesr

Irvastment and charges  Fnancal parameters | Tanffs  Financal results | Carbon batance

Papakpred  _pnancing

Investment
Samnudation period
Frost fetme [ vews Startvesr | 2023) Own funds
Frojected vanatons Subsidies
Inflater | 4ze| wives Dot rate 0.00] Sfvesr
Loars

Producion vanatn

13000000000,00 VWD @
[ s'o00000'000.00| wen

—

Q

7 e | Wyesr & iging tool resuits

| Redeemabie with fixed anmusty

| [(Fooomooono0] e [ 7 vears [ G00)%

Income dependent expenses

Income tay L 0.00] Yves Diwdends | 00| “/yewr
Otter income tax [ 0.00] swvear

Depreciation

& rone O swaghtire Dediris balarce

B Own funds
HAG R

B Loan
B1.54 %

Buéc 26.Chon tariffs dé nhap sé tién mua ban dién

Investment and charges Finandial parameters  Tariffs  Finandal results  Carbon balance

—Other general parameters

Annual connection tax
Annual tariff variation

Duration of tariff warranty

0.000| VNB/yea

l 0_0-‘ Yafyear

I 20| years

I 50.0| %

Feed-n tariff decrease after warranty

~Pricing strategy
@® Fixed tariff O variable tariff
Hourly peak/off-peak tariff
m CSV file Impart (7]
-~ Feed-in tariff
Fixed feed-in tariff [ 1936.000] vnpAWh

—Self-consumption saving

Consumption tariff

[Faio01] won

Tariff evolution I 4.0/ %fyear

Buéc 27. Chon OK va tiét hanh chay mé phong

HUONG DAN IMPORT

O man hinh bt dau pvsyst chon file sau 6 chon import components sau d6 chon inport

components from a foder
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mCONG TY CP CONG NGHE XANH HUNG VIET SO TAY PIEN MAT TROI AP MAI
T

File  Preliminary design Project Settings Language License Help
1

" Workspace
Recent workspaces i 1
&Y Refresh databases n
=% bxport components ga  Import compenents from a ZIP Tl I

% |mport projects
% Export projects

Sl [

2] Exit

Chon folder chira file can xuat (lvu ¥ PVSYST chi cho import folder chir khdng cho
import tép) sau d6 chon select folder (du khéng hién file trong folder)

MName
DAK HA_KON TUM_CTY THAO NGUYEN ...
Do_an_tot_nghiep
Du_an_niinuma
File nang lugng mau
Hung viet design
K€ hoach lam viéc tudn
New 2311
OUT soft
pan
PVsyst report
solid

weldments

er: | pan

20



. CONG TY CP CONG NGHE XANH HUNG VIET SO TAY PIEN MAT TROI AP MAI

Chon file trong folder sau d6 chon import sau d6 an dé thoat (da import xong)
C:\sers\Admin \Desktopipan

= ComposPV = ComposP¥
=7 P¥Ymodules . ... Batteries
i 210107 Lengi_LRS-72HPH-540M_412 PAN : Clients
Gensets
E " Inverters
& P¥Ymodules
-~ Regulators
~ RegulPmp
o Sellers
- DataMeas
Meteo
-~ Models
Projects
& Shadings
& Sites
i Templates

~ Browse... @ Open Zip file... gt > ‘

IV. Phan 2. Nhap data tam pin va inverter

C:\Users\Admin'\Desktop\pan

B ComposPV =] ComposPY
=" P¥modules . .. Batteries
i 210107 Longi_LR5-72HPH-540M_V12 PAN Pk Clients
Gensels
& Inverters
- P¥modules
~-. PRegulators
~ RegulPmp
o Sellers
< DataMeas
# Meteo
[+ Models
[+ Projects
-2 Shadings
#H  Sites
L7 Templates

| prowse... | @ Open Zp fie... ] ' wesrt ‘

V.  Phan 3: Hwéng din doc béo cdo PVSyst
D& bai: Thiét ké hé thong solar 963 Kwp sir dung pin JA 535 va inverter 100Kw
Huawei bict tong gia tri dau tu 1a 13 ty, trong d6 von chu s¢ hitu 1a 5 ty va von vay la 8 ty
vay trong 7 nam vai l8i suat hang nam 1?1 9%/ nam, tai tiéu thu 200Kw sur dung tir 9h dén
18h hang ngay tai hoat dong 6 ngay / tuan va thué thu thu nhap hé thong la 4.5%
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225 CONG TY CP CONG NGHE XANH HUNG VIET SO TAY PIEN MAT TROI AP MAI

*) Thong tin hé théng

Project: HOANG ANH FARM ENERGY

Variant: New simulation variant Simulation for the year no 25 Simulation for
the year no

. nag

e
PVsyst V7.1.1
Simulation date:

10/08/21 11:30
with v7.1.1

Project summary

Geographical Site Situation Project settings
Kon Tum Latitude = 14.36 °N Albedo 0.20
Vietnam VITRI Longitude TOABO 40500

Altitude  CAO DO 525 m

Time zone MUl GIO  UTC+7

Meteo data NGUON DIY LIEU
Kon Tum
Meteonorm 7.2 (1991-2010), Sat=100% - Synthetic

System summary TOMFAFHETHENG———————————————————

Grid-Connected System HE HOA LUGI
Simulation for year no 1

PV Field Orientation GOC TAM PIN (1)

No 3D scene defined, no shadings

Near Shadings TRANG THAI HE THONG

User's needs SAN LUONG DIEN TIEU THU

Fixed plane No Shadings Daily household consumers
Tilt/Azimuth 11/0° Constant over the year
Average 772 kWh/Day
System information THONG TIN HE THONG
PV Array Inverters
Nb. of modules 1872 units Nb. of units 20 units
Pnom total 1002 kWp Pnom total 1000 kWac
Pnom ratio 1.002
Results summary
Produced Energy 1557 MWh/year Specific production 1555 kWh/kWplyear Perf. Ratio PR 8654% _, . o
f g = s P 2 I o 1Y LE CHUYEN BOI (2)
SAN LUQONG NAM BAU TIEN KHA NANG KHAI THAC (3) Solar Fraction SF 88.51 %

Ghi chu:

1: goc Tilt 14 goc hep giiza tam pin va phiong ngang
Azimuth la hwong gian pin - (00 => 90° /a hwong tir nam sang tay )
(90° => 180° /a4 huong tir tAy sang bdac )
(180° => —90° la huwong tir bdc sang déng )
(—90° => 0° Ila huéng tir dong sang tdy )
2: Ty |é chuyén doi: ty 1é khai thac thuc té cua hé thong so véi diéu kién tiéu chudn
3: Kha nang khai thac: Sé dién ma 1 Kwp sdan sinh trong 1 nam

Field parameters

Tilt 11° Azimuth 0°
Plane tilt !11_0 °
Azmuth 0.0 |7 ©
West East
South
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*) Théng tin chi tiét hé thong

Grid-Connected System

PV Field Orientation | THONG TIN GIAN PIN
Orientation
Fixed plane

Tilt/Azimuth a/0°

Near Shadings TraNG THAI 60 BONG
No Shadings

THONGFIN-HETHONG

General parameters

No 3D scene defined, no shadings

Horizon
Models used  pHuUNG PHAP BO BUC XA Free Horizon
Transposition Perez
Diffuse Perez, Metecnorm

Circumsolar with diffuse

User's needs sAn LUGNG TIEU THY
Daily household consumers
Constant over the year

Average

Grid injection point
Power factor

Cos(phi) (leading) 1.000

772 kWh/Day

PV module tHanG Tin HE Py
Manufacturer Longi Solar
Model LR5-72 HPH 535 M

(Original PVsyst database)

Unit Mom. Power 535 Wp
MNumber of PV modules 1800 units
Nominal (STC) 963 kWp

Modules 100 Strings x 18 In series
At operating cond. (50°C)

Pmpp 881 kWp

U mpp 670V

| mpp 1315 A

Total PV power THONG TIN TONG PV

Nominal (STC) 963 kWp
Total 1800 modules
Module area 4801 m?

Cell area 4173 m*

PV Array Characteristics

B e

Inverter
Manufacturer Huawei Technologies
Model SUN2000-100KTL-H1

(Original PVsyst database)

Unit Nom. Power 100 kWac
Number of inverters 50 * MPPT 17% 8.3 units
Total power 833 kWac
Operating voltage 600-1450 Vv
Pnom ratio (DC:AC) 1.16

Total inverter power THONG TIN TONG INVERTER

Total power Céng suit cin dimg 833 kWac
Nb. of inverters S inverter can ding 9 units

50 inverter thira 0.7 unused
Pnom ratio 1V LE pv/INVERTER 1.16

Thermal Loss factor do nhiét dé DC wiring losses

Array losses :

THONG TN MAT MAT HE THONG

Module Quality Loss DO CHAT LUQNG DAN PV

Module temperature according to irradiance Global array res. 8.4 mQ Loss Fraction 0.4 %
Uc (const) 20.0 Wim*K Loss Fraction 1.5 % at STC
Uv (wind) 0.0 Wim*Kim/s
Module mismatch losses DOLAPDAT Strings Mismatch loss DO STRINGX Module average degradation KHAUHAQ HE
Loss Fraction 2.0 % at MPP Loss Fraction 01 % Year no 1 THONG
Loss factor 0.4 %/lyear
Mismatch due to degradation
Imp RMS dispersion 0.4 %/lyear
Vmp RMS dispersion 0.4 %/year
IAM loss factor
Incidence effect (IAM): User defined profile
0 25° 45° 60° 65° To" 75° 8o0° 90° GOC HOP
1.000 1.000 0.995 0.962 0.936 0.903 0.851 0.754 0.000 KH,-“NANG MAT
Y
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*) Thong tin tai tiéu thu

— Project: HOANG ANH FARM ENERGY
g
h:' Variant: New simulation variant Simulation for the year no 25 Simulation for
the year no
PVsyst V7.1.1

Simulation date:
10/08/21 11:30
with v7.1.1

Detailed User's needs
Daily household consumers, Constant over the year, average = 772 kWh/day

TAI S

IWE-NETY
NG

Hourly distribution

Annual values
Use 6 days a week] Number | Power Use Energy 120000, !
W Hour/day| Wh/day
Total of Load 1 |iooooow fot 9.0 | 900000 100000
Total daily energy PO000OWTHida
80000

60000

40000

Fraction of daily enegy [%4]

20000

*) Thong tin san lugng

Main results

System Production six LUQGNG HANG NAM
Produced Energy

Apparent energy

1142 MWh/year
1142 MVAh

Specific production i 1186 kWh/kWplyear
: HIEU SUAT SO VOI

Performance Ratio PR 1y cruin 6.1 85.63 %

Solar Fraction SF~ TYLE pAY 86.95 %

Economic evaluation

Investment Yearly cost
Gilobal 13'000'000'000.00 VND Annuities (6) 1'589'524'134.67 VNBD/yr
Specific poN GIADAUTU 13499 VND/Wp Running Costs

Payback period

Normalized productions (per installed kWp)

LENLUGI (6.2)

LCOE CHIPHI NANG LUQNG PUGQC QUY DINH (4
Energy cost 921 VNB/KkWh

178'668'471.46 VND/yr CHIPHI BIEN DONG (5)
8.0 years THOI GIAN HOAN VON

Performance Ratio PR
BIEU PO HIEU SUAT KHAI THAC

E— - PR: Performance Ratio (Yf/¥r) - 0.856

Feb

Jan Mar Apr May Jun Jul Aug Sep Oct Nov Dec

7 T T T T T T T T T T T 12p
i Lc: Collection Loss (PV-array losses) 0.5 KWhikWpiday 11
= 8 Ls: System Loss (inverter, . ) 0.04 kWhikWpiday = 10E
__,1 B ¥f: Produced useful energy (inverter output) 3.25 kWhikWp/day E
2l
i r
5 g
Z 3
3
=
E 2
1
a
Jan Feb Mar Apr May Jun Jul Aug Sep Oct MNov Dec
Ghi chu:

Tong tién bo ra

(4) LCOE== —

Sar} lugng nhan gu(_rc .
(5) Chi phi bien dong= Tong chi phi van hanh hang nam
(6) Tién tra ngan hang hang nam = Goc + Lai

( LCOE dé so sanh 1 dy &n ma sir dung 2 san pham)

( bao tri bao dudng, thay thé thiét bj,...)

(6.1) Hiéu sudn khai thach ciia hé théng ¢ diéu kién thirong so véi diéu kién tiéu chuan

(6.2) Ty ¢ ddy lén luci S0 Véi san lwong khai thac ( ty

Ié #100% do san heong cdp cho tai tiéu thy
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GlobHor DiffHor T_Amb Globlnc GlobEff EArray E_User E_Solar E_Grid EFrGrid

kWh/m? kWh/m* “C kWh/m* kWh/m? MwWh MwWh MwWh MWh MWh
January 66.2 49.10 15.69 69.8 67.6 61.0 24.30 17.90 42.2 6.400
February 68.3 54.56 17.49 70.4 68.1 61.0 21.60 17.98 422 3.619
March 86.4 67.17 20.69 87.8 85.1 748 24.30 20.19 53.6 4.105
April 104.6 78.386 24.48 105.0 101.8 88.1 2250 20.37 66.6 2125
May 141.9 85.59 28.02 138.8 135.9 114.7 2430 2234 91.0 1.961
June 182.7 92.55 29.57 149.1 144.9 121.8 2340 22.05 98.3 1.354
July 158.4 93.29 29.57 1585.1 150.7 126.5 23.40 2288 1021 0.519
August 154.8 89.61 28.59 154.3 150.1 126.3 24.30 2282 102.1 1.479
September 131.0 £0.58 26.88 134.2 130.4 111.0 22,50 19.94 89.7 2.558
October 128.9 80.67 25.04 1351 1314 1127 24.30 2105 90.4 3.253
November 91.9 57.63 20.73 99.0 96.2 84.3 23.40 18.73 64.5 4.670
December 79.6 56.55 17.41 854 82.7 74.1 2340 18.68 54.5 4.718
Year 1364.8 885.66 2371 1384.9 1344.8 1156.1 281.70 244.94 897.1 36.760
Legends
GlobHor  Global horizontal irradiation TONG BUC X4 TAP TRUNG EArray Effective energy at the output of the array SANLUQNG TAORA
DiffHor Horizontal diffuse irradiation TONG BUC XA KHUECH TAN E_User Energy supplied to the user LU'gNG BIEN TIEU THU
T_Amb Ambient Temperature NHIET BQ MOI TRUONG E Solar  Energy from the sun LUGQNG BIEN HE THONG SOLAR KHAU TRU TIEU THU
Globlne Global incident in coll. plane BUC XA TAM PIN E_Grid Energy injected into grid LUGNG BIEN BAULEN LUGI
GlobEff Effective Global, corr. for IAM and shadings EFrGrid Energy from the grid LUGNG BIEN LAY TU'LUGI VAO

BUC XA THUC TE NHAN BUGC THEO 1AM
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*) Thong tin mat mét san lugng

Loss diagram

Global horizontal irradiation
+1.5% Global incident in coll. plane
=2.89% 1AM factor on global
=l ’
1345 KWh/m® * 4601 m* coll. BUY XA GLAN FIN Effective irradiation on collectors
MHAN BUGC
efficiency at STC = 20.98% H]IU SUAT KHAI PV conversion
THAC TAM PIN
1298 MWh Array nominal energy (at 3TC effic.)
-0.21% Module Degradation Loss ( for year #1)
=1.04% PV loss due to iradiance level
-T.48% PV loss due to temperature
+0.37% Module quality loss
-2.06% Mismatch loss. modules and strings
4 -0.83% Ohmic wiring loss
1156 MWh Array virtual anergy at MPP
w4 .1.20% Inverter Loss during operation (efficiency)
™ 0.00% Inverter Loss over nominal inv. power
™ 0.00% Inverter Loss due to max. imput current
) 0.00% Inverter Loss over nominal inv. voltage
™~ 0.00% Inverter Loss due to power threshold
4 0.00% Inverter Loss due to voltage threshold
grid . ;
canmuinpiic IKH.-_‘LU M -0.01% Might consumption
TRU 1142 MWh Availabla Energy at Invertar Output
LAY TU | TIEU
LUOI | THU ) )
PAY LENLUOI
ar 245 897 MWh Active Energy injected into grid
to user to user to grid
from gridirom solar
0 MVAR Reactive energy to the grid: Cos(phi) = 1.000
1142 MVA TONG SAN LUQNG NHAN BUGC Apparent energy to the grid

Ghi ch: (7) San lupng si dung tir hedi dién: Sir dung vao bugi téi hogc IUc troi qud rdm lic d6 NLMT
khong c6 sé phdi lay dién lusi bu vao
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*) P thi twong quan
Daily Input/Output diagram

6000 - T T T T | - I - T
o Values from 01/01 o 3112

5000

4000

3000

2000

Available Solar Energy [kWh'day]

1000

o . ] ) ] ) ] I | ! ]

] 1 2 3 4 5
Glabal incidant in coll. plane [KWhim®*iday]

Ghi chu:

(8) Do thi tiong quan sdan lwong: Dé cho thdy sdan lwong 1ng véi méi m? san sinh bao nhiéu thi hé

théng sé san sinh ra sé dién twong 1ng

(9) San lwong birc xa chuyén doi thanh dién: San lwong dién sinh ra trong 1 m? tir l4c birc xg yéu

nhdt dén IUc bic xa manh nhat
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*) San lugng 25 nam

Aging Tool
Aging Parameters
Time span of simulation 25 years
Module average degradation Mismatch due to degradation
Loss factor 0.4 %lyear Imp RMS dizpersion 0.4 %/year
Vmp RMS dispersion 0.4 %/year
Meteo used in the simulation
#1 Ha Noi Soc Son MNT3 5YN
Years . 1950 (reference year}
Years simulated MOC THOT GIAN 5.11,16.21,25
Ha Noi Soc Son MN73 SYN
Year EGrd SANT LUONG pr (10) PR loss TY LE MAT Ni4
MWh BAY LENLU %

1 Ba7.1 0.673 0%

2 BO1T 0.668 06%

3 BBE.3 0.665 -1.2%

4 8809 0.66 -1.8%

& B75.4 0.656 -2.4%

[ 870.0 0.652 3%

T BE2.6 0.647 -3.8%

] 8553 0.641 47%

] 8479 0.636 -5.5%

10 B40.5 0.63 6.3%

1 833.2 0.625 TA%

12 828.0 0.621 T.7T%

13 8229 0.617 -8.3%

14 B17.8 0.613 -B8%

15 B12.7 0.609 -9.4%

16 30786 0.606 -10%

17 8019 0.601 -10.6%

18 T96.1 0.597 -11.3%

19 790.3 0.593 -11.9%

20 7846 0.588 -12 5%

21 778.8 0.584 -13.2%

22 TEO.3 0.577 =14 2%

23 750.8 057 -15.3%

24 750.3 0.563 -16.4%

25 T40.8 0.555 -17.4%

Ghi chu: (10) Ty Ié chuyén doi: Ty |é chuyén doi cua hé théng thuec té khi ddy 1én hedi s0 Vi ¢ diéu khién

a 2 San luwgng téng - Téng san lwogng st dung NLMT
tidu chudn PR = ong g~ 9 779 ST g

San lwong tiéu chuin
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TP - P -

Energy injected into grid BIEU DO SAN LUQNG

800 T T T I LT T T T
Ha Noi Soc Son MNT3 SYN - 1990 7
as0 Lighter color for interpolated data

aa0

840

azn

E Grid MWh

00

TED

]

T40
01 02 03 04 05 DB O7 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Year of operation

Performance Ratio BIEU PO HIFU SUAT

Gef—T—TTT T T T I T 1T

| ] 1 I ! | | 1
Ha Nol Soc Son MNT3S SYM - 1990 -
(.66 Lighter color for interpolated data =

0.64 o

0.62

PR

0.60

0.58

0.56

0.54

01 02 03 04 05 D6 OF 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Year of operation
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Phan 4: CAc chi tiéu kinh té

Simulation period

Financial analysis

Project lifetime 20 years Start year 2022

Income variation over time
Inflation

Production variation

Discount rate

Income dependent expenses
Income tax rate

Other income tax

Dividends

Depreciation

Depreciable assets GLA TRI TAI SAN KHAU HAO
Salvage value GIA TRI THU HOI TAI SAN

Total redeemable TONG KHAU HAO

Depreciation period THOI GIAN SUDUNG HE THONG
Depreciation coefficient HY 56 PIEU CHINH

Financing
Own funds VON SN CO
Loan VONVAY

Electricity sale

Feed-in tariff GIA BAN BIEN

Duration of tariff warranty THOI GIAN BAN
Annual connection tax

Annual tariff variation

Feed-in tariff decrease after warranty

Self-consumption
Consumption tariff GLA KHAU TRU'BIEN SU DUNG
Tariff evolution TY LE TANG GIA HANG NAM

Return on investment

Payback period THOT GIAN HOAN VON

Net present value (NPV) LOTNHUAN RONG
Return on investment (ROI) TY SUAT HOAN VON

4.00 %lyear
Aging tool results
0.00 %fyear

4.50 %lyear
0.00 %/year
0.00 %lyear

13'000°'000°000.00 VND CHUY: PHUONG
899'713'864.00 VND ?Huiﬂ TINH
ol KHAUHAO LA
12'100'286'136.00 VND TINH THEO 56
20 years DU GLAM DAN
2.50

5'000'000'000.00 VNB
8'000'000'000.00 YND

1'936.00 VYNB/KWh
20 years
0.00 VNB/kWh
0.0 %lyear
0.00 %

1'650.00 VNB/AWh
+4.0 %lyear

8.0 years
23'317'118'838.07 VND
179.4 %

Installation costs

Cost of the system

Iterm Cluantity Cost Total
Linits WMNE WVMND

TOTAL OF COST 13'000'000'000.00

Total 13'000°000'000.00

Depreciable asset QLA TRITAI SAN KHAU HAOQ 13'000°000'000.00

Operating costs

Iterm Total

ViNB/year

Maintenance  CHI PHI VAN HANH 120°000'000.00

Total (OPEX) i : B . 120°000'000.00

Including inflation (4.00%) CHI PHI VAN HANH TANG DO LAM PHAT 1TEEEE'4T1.46

Systern summary

Total installation cost TONG MUC PAU TU 13'000'000'000.00 VNB

Operating costs (incl. inflation 4.00%/yvear) 178'668'471.46 VNE/year

Unused energy 245 MWh'year

Energy sold to the grid [ U'QING BIEN BAN LEN LU'GI 897 MWhiyear

Cost of produced energy (LCOE) 920.963 VNE/KWh
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Ghi chu:
(11) Doanh thu ban dién: Doanh thu tir viéc ban dién thira Ién leéi (khdng tinh tién tiét kiém tir tai sz
dung)

(12) Tién goc: Sé tién ng' ngan hang trd theo tirng nam
(13) Tién l4i: Tien i tinh theo khau trir due no
(14) Doanh thu chju thué: Doanh thu tir viéc bdn dién sau khi da trir di chi phi (néu >0 sé tinh thué)

(15) Lei nhudn bdn dién: Loi nhudn tir ban dién sau khi trir di tat cha chi phi va thué, tién vay ngan
hang
(16) Tién khau trer tai sir dung: Tien khdu tre tai sir dung sau khi hé thong nang lwong mat troi bu trie
ludi dién vao tdi
(17) Loi nhugn rong: Loi nhugn bao gom tién tiét kiém va loi nhugn ban dién sau khi da trir tat ca cac
chi phi, thue, goc ...
(18) Pién hoan vén: Piém hoan von cia toan hé thong bao gom céc chi phi, vay ngan hang,

’ Detailed economic results (VND)
DOANH TENGOC TONLAI  pENpHi KHAU LOINHUAN TEEN THUE Lo TIEN KHAU

THUBAN 1) (13) e =i NHUAN ~ TRU'TAISU LOINHUAN DEM HOAN
BIEN (11) a8 BAN  pineas) (A7) VON
BIEN (15)
Gross Loan Loan Run. Deprec. Taxable Taxes Aftertax | Selfcons. Cumul. %
income principal interest costs allow. income profit saving profit amorti.
2022 | 17387TM BEY'524 720'000 120000 1'512'536 o
2023 | 1726290 | 947781 641743 124'a00 1323469 i}
2024 | 1715%810 | 1033082 | 556'443 129792 1158035 o
2025 | 1705329 | 1126059 | 463465 134'984 1013281 93'599
2026 | 1694848 | 1227404 | 362120 140'383 BBE'G21 305725

2027 1'684'367 | 1337871 251653 145'998 775793 510923
2028 1670090 | 1'458'279 131245 151'838 678819 708187
2029 1655812 0 157912 593967 903934

(=)

2030 1'841'534 0 0 164'228 519721 957'585
2031 1627257 0 0 170797 454756 1001704
2032 1612979 0 0 177629 39791 1037438
2033 1'803'090 0 ] 184734 348172 1070183
2034 1593201 0 0 192124 304'651 1'096'426
2035 1583312 0 0 199'809 304'651 1'078'852
2036 1573423 0 ] 207801 304'651 1'060°971
2037 1563534 0 0 216'113 304'651 1042770
2038 1'552'301 0 0 224'758 304'651 1022982
2039 1541248 0 0 233748 304651 1'002'849
2040 1'530106 0 0 243098 304'651 982357
2041 1'518'963 0 ] 252'822 304'651 961'490

Total | 32'530'354 | 8'000'000 | 3'126'669 | 3'5T3'369 | 12'100'286 | 14'837'976
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*) Biéu do dong tién

25000000 T T

Financial analysis
Cumulative cashflow (kVND)

20000000

15000000

10000000

5000000

LA B S N B BNy B N S I L BN S e N S

o el g e ey e gy o gy oy g

sooooool—i— |,
2020 2025

*)Phan tich chi s6 giam khi thai

Total: Khi thii thie té giim dwoc 17285.8 tCO-
Generated emissions
Total: khi thii do hé thing phit ra 1700.63 tCO=

Source: Detailed calculation from table below:

Replaced Emissions

Total: Téng hegng khi thii giim 20853.5 tCO-
System production: giim thai timg nim 1142.03 MWhiyr
Grid Lifecycle Emissions: yz 5§ phat thi 913 gCO/kWh

Source: Custom value supplied by user
Lifetime: 20 years
Annual degradation: 1.0 %

Balance : [100:]

CO: Emission Balance

Saved CO: Emission vs. Time

18000
16000
14000
12000

10000
8000
6000
4000
2000

-2000
0

20

System Lifecycle Emissions Details

Itemn LCE Quantity Subtotal

[kgCO:]

Modules 1713 kgCO2/kWp 963 kWp 1649349
Supports 271 kgCO2/kg 18000 kg 48864
Inverters 269 kgCO2/units 9.00 units 2421

*) Biéu do xac suat san luong
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P50 - P90 evaluation

Meteo data Simulation and parameters uncertainties

Meteo data Kieecsorm 7.3 (1993-2000), Sat=100% PV module modelling/parameters 1.0 %

Kind Menthly averages Inverter efficiency uncertainty 0.5 %

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

Year-to-year variability(Variance) 4.8 % Degradation uncertainty 1.0 %

Specified Deviation

Climate change 0.0 %

Global variability (meteo + system) Annual production probability

Variability (Quadratic sum) 51 % Variability 46 MWh
P50 897 MWh
P90 838 MWh
P35 821 MWh

Repartition function

1.0

08

D8

0T

06

05 P50 = BS7 MWh

Prob. under

0.4

03

02

01 Pg0 = 838 MWh

0.0 i L L i L | " L L i | L L i L | M L L L | L L i L
750 BOOD 850 800 950 1000 1050

E_Grid system production MWh

Nhan xét:

Ta thay kha nang trong suét vong doi, kha ndng san sinh ra 897 Mwh méi ndm la
50% nghia la civ 20 nam thi c6 10 ndm hé théng san sinh ra 8.97 Mwh va khd
nang sinh ra 838 Mwh la 90 % nghia la civ 20 nam thi 18 nam cé thé hé thong
sinh ra 838 Mwh; Piéu nay gilp cho chi ddu tw va nha thau dwa ra phwong an
tét nhdt trong viéc théa thugn
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Chuwong 111
TAM PIN QUANG PIEN, DONG DC VA BUC XA MT
I. THONG SO TAM PIN NANG LUQNG MAT TROI

Co the noéi trude khi mua va lap dat cac tam pin nang lugng mat troi thi thao tac xem
x€t cac thong sO cua tam pin nang luong mat trdi 1a mot trong cac viée can thi€t va quan
trong nhat.

Thong sd tAm pin ning luong mit troi 1a dai luong dac trung cho mt tinh chat nao d6
cua tam pin ndng lugng mat tro1. Viéc doc hiéu thong sO tAm pin mat troi cho phép ta mua
dung tim pin minh can va sir dung céc thong sd nay cho qua trinh lap dat mot hé thong
dién mat tro1 hoan thién.

1. CAC THONG SO CO BAN
Thong thuong 1 tim pin nang lugng mat troi gdm c6 10 loai théng sb sau:
1. Dién ap hé mach — Open Circuit Voltage (Voc)

Thong s6 dién ap hd mach cho biét hiéu dién thé cuc dai khi tdm pin khi chua du ndi,
voi1 [ = 0. Pay 1a chi so6 dién ap t61 da ma tdm pin mat troi c6 thé san xuat dugce trong dicu
kién STC hozc NOCT.

STC: Piéu kién tiéu chuan voi birc xa mat troi 1000 W/m?, nhiét d6 té bao pin 25°C,
AM1.5G

NOCT: Piéu kién nhiét 6 van hanh binh thuong cua té bao pin: 800 W/m?, nhiét do
moi truong 20°C, AM1.5G

Tac dung:
+ Xac dinh dién ap ti da cia ca chudi pin mat troi dé két ndi véi inverter.
+ Xac dinh dién ap t6i da ctia chudi pin két ndi v6i bo diéu khién sac.

2. Dong dién ngin mach — Short Circuit Current (Isc)

Dong dién ngfm mach dugc sinh ra khi két ndi dau am, duong cua cac tAm pin lai
v61 nhau. Thong s6 Isc nay dugc do bang ampe keé. Isc cho biét trong di€u kién cu thé
tam pin nang lugng mat troi co thé tao ra dong dién 16n nhat 1a bao nhiéu.

3. Piém cong suit cuc dai — Maximum Power Point (Pmax)

Thong sé diém cong suét cuc dai ciia tAm pin cho biét cong suit cuc dai cua tim
pin trong di€u kién STC hodac NOCT.

4. He sb lap day — Fill factor
V& co ban 12 mot thude do chit lugng cua té bao pin mat troi: FF = Pmax / (Voc.Isc).
5. Pién ap lam viéc tai cong suat cwe dai — Maximum Power Point Voltage
(Vmpp)
Thong s6 dién ap lam viéc khi tam pin hoat dong & cong suat toi da.

6. Dong dién tai cong suit cuc dai — Maximum Power Point Current (Impp)
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Thong s6 Impp cho biét chi s6 dong dién khi tdm pin mat troi dat cong suat dau ra
16n nhat.

7. Hiéu suit ciia tAm pin mit troi — Module efficiency

Thong s6 hi€u suat cua tam pin mat troi cho biét kha ndng chuyén doi birc xa mat
trd1 thanh dién nang. Hay noéi cach khac 1a ti 1€ phan tram gitra dién nang toi da tam pin
tao ra so vdi nang lugng buc xa anh sang do tam pin thu dugc.

8. Pién ap toi da khi két ndi hé thong — Maximum System Voltage

Thong sb dién ap tdi da khi két nbi hé thong cho biét sé lwong tim pin c6 thé lap
thanh chuoi, ma tai do c6 thé dam bao an toan cho hé thong.

9. Application class A

Thong s6 Application class A cho biét diéu kién kiém tra d6 an toan cach dién cta
tam pin.

10. Max series Fuse

Thong s6 Max series Fuse cho biét khi ndo can lap thém cau chi vao trong chudi
pin. Thong thuong ctr 3 tam pin dugc lap song song thi can mot cau chi ¢ cudi day de
dam bao an toan.

I1l. CACHPOC THONG SO TAM PIN
1. Xem trén catalogue ciia sin phim:

Ta co thé doc thong so ky thuat pin nang luong mat troi trén cac ban catalogue gidi
thiéu cua mdi loai, mdi hing san xuat tim pin mat troi. Trén d6 s& ghi ddy du cac
dir liéu gom:

-Thong tin tén san pham
-M4 san pham
-Céc dic tinh ndi bat
-Thong tin bao hanh
-Diéu kién thir nghiém
-Thong s6 k¥ thuat cia tdm pin
2. Xem truc tiép trén san pham
Vi sao cin xem thong so tam pin ning lwong mit troi
-Gitp ung dung tAm pin mit troi dé dat hiéu qua cao nhét.
-Biét cach diéu chinh khi c6 van dé xay ra thay vi tén chi phi sta chira.
-Biét str dung sao cho dting chtrc nang va dung cong suit.
-Mua duoc tdm pin ning lugng mat troi phi hop véi nhu cau.
-Lép dat dugc mot hé théng dién mat troi ding tiéu chuin va dam bao an toan.

3. Catalogue tAm pin NLMT
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Harvest the Sunshine

550W MBB Half-cell Module
JAM72830 525-550/MR B3

[ Introdustion |

Asgembied with 11BB PERC cells, the half-cell configuralion of the modules offers the
advaniapes of higher power oulput, better temperaiure-dapendant parfonmance, reduced
shading affact on the energy generation, lower risk of hot spot, 88 well as enhanced
toleranca for machanical ioading.

Higher output power
Less shading and lower resistive loss Better mechanical leading tolerance

[ Superior Warranty | ' Comprehensive Cortiflcates |

IEC B1215, |IEC 81730,UL 81215, UL 81730

120 8001: 2015 Qualty management sysaterns

120 14001: 2015 Envionmental management syslems

150 45001: 2018 Qecupalional haalth and safely manapoment
systems

IEC TS 62841: 2016 Terresirdal photovoltale (PY) modules -
Guidelines for increased confidence in PV module design
qualificaion and type spproval

@ (€ &

"

= 12-year product wamanty
= 26-yaar linaar power oulpul warranty

®

®

www.Jagolar.com

Spadiications subject i lechnlcsl chengos ond lost,
JA Biiar reserven the right of final interpratation. ||
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JASOLAR

JAM72S30 525-550/MR &=

MECHANICAL DIAGRAMS SPECIFICATIONS
.
-..—QE Cell Mono
Weight 28.8kgx3%
] Dimensions 2279£2mma1134:2mmx35:1 mm
Cabla Cross Section Size 4mm® (IEC) , 12 AWG{UL)
w4z | ! a No. of cells 144(Bx24)
A |- = [ |
= &)
Junetion Bax IP&8, 3 dicdes
QC 4.10(1000V)
Connectol
" ’ QC 4.10-35(1500V)
084 Cabla Langth Portrait: 300mm{+)/400mm{-);
[- | {including Connactor) Landscape: 1300mm(+)/1300mm{-)
= eS| I Packaging Configuration ~ 31pcs/Paliet, 620pca/40f Container
Ramari customizad frama color and cabls langth avaiabls upan reguaal
ELECTRICAL PARAMETERS AT STC
JAM72530 JAMT2830 JAMT2530 JAM72830 JAMT7Z530 JAM72S30
TYPE -525/MR -530/MR -535MR S40MR -545MR 550/MR
Rated Maximum Power{Pmax) [W] 525 830 535 540 545 550
Opan Circuil Voltaga(Voc) [V] 48.15 48.30 49.45 4980 48,75 49,90
Maximum Powar Viohaga({Vmp) [V] 4115 4131 4147 41.84 41.80 4198
Short Circuit Current{lsc) [A] 13.86 1372 13.79 1388 13.93 14.00
Maximum Powsr Current(imp) [A] 1278 12.83 1280 12.87 13.04 1311
Module Eficiency [%] 203 205 207 208 21.1 213
Power Tolerance O~-+5W
Temperature Coefficlent of Isc(a_lsc) +0.045%"C
Temperature Coefficient of Voc{f_Voc) D275%C
Temperature Coafficient of Pmax(y_Pmp) -0.350%°C
8TC %, coll 25°C, AM1.5G
Remark: Electrical data in this calalog do not refer to a single module and they are not parl of the offer. They only serve for comparison among different modute types.
ELECTRICAL PARAMETERS AT NOCT OPERATING CONDITIONS
JAM7ZS30  JAM72530 JAMT2S30 JAM72530 JAM72530 JAM72530 ;
TYPE S25MR -BI0MR  -535MR  -BAOMR  -5ABMR  -550/MR Maxirmm System Voltage 1000V ROV DG
Rated Max Power{Pmax) [W] 387 401 405 408 412 416 Operating Temperature A0C~+85C
Open Circuil Voltags(Voc) [V] 48.06 46.18 48.31 4643 46,55 46,68 Maximum Serles Fuse Raling 25A
Max Power Voltage(Vmp) [V] 3836 38,57 36.78 38.09 3020 3043 Pkl i %m P o)
Short Circuit Currentilsc) [A] 1097 11.01 11.05 11.08 11.13 1117 NOCT 45¢2C
Max Power Current{imp) [A] 1035 10.38 1043 1047 1051 10.55 Safety Class Class 1
NOCT 800WIm?, 20°C.wind speed 1m/s, AM1.5G Fire Parformanca UL Typa 1
CHARACTERISTICS

Cument-Voltage Curve  JAM72$30-540/MR

g
3
:
g

Pawar(W)
s3ZEBEEREEE

Premium Cells, Premium Modules

Current-Voltage Curve JAM72S30-540MR

Version No. : Global_EN_20200028A

Catalogue tdm pin JA

37



== CONG TY CP CONG NGHE XANH HUNG VIET

SO TAY PIEN MAT TROI AP MAI

BiHiKué6
520W ~545W
BIFACIAL MONO PERC

CS6W-520|525 | 530|535 |540 | 545MB-AG

MORE POWER
Module power up to 545 W

Module efficiency up to 21.2 %

Up to 12.3 % lower LCOE
Up to 5.2 % lower system cost

Comprehensive LID / LeTID mitigation
technology, up to 50% lower degradation

Compatible with mainstream trackers,
cost effective product for utility power plant

Better shading tolerance

MORE RELIABLE

Minimizes micro-crack impacts

Heawy snow load up to 5400 Pa,
wind load up to 2400 Pa*

* For detailed information, please refer to the Installation Manual,

Y, )
> CanadianSolar

BACK

FRONT

12 Enhanced Product Warranty on Materials
years J and Workmanship*

30 Linear Power Performance Warranty*
\Ears
1" year power degradation no more than 2%
Subsequent annual power degradation no more than 0.45%

*hccarding 1o the applicable Canadian Solar Limited Warranty Statement.

MANAGEMENT SYSTEM CERTIFICATES*

150 9001:2015 / Quality management system
150 14001:2015 / Standards for environmental management system
150 45001: 2018 / [nternational standards for occupational health & safety

PRODUCT CERTIFICATES*

LIEC 01215/ IEC 8T /30 / CE/ INMETRO / MCS / UKCA
CEC listed (US California)

UL &1730 7 IEC 61701 / [EC 62716 / IEC 60068-2-68
Take-g-way

& GCCOLERL

* The specific certificates applicable 1o different madule types and markets will vary,

and therefare not all of the certifications hsted heren will simultanecusly apply to the
products you arder or use. Please contact your local Canadian Solar sales representative
ta canfirm the specific certificates available far yaur Product and applicable in the regions
in which the praduces will be used.

CSI Solar Co., Ltd. is committed to providing high quality solar
products, solar system solutions and services to customers
around the world. Canadian Solar was recognized as the No. 1
module supplier for quality and performance/price ratio in the
IHS Module Customer Insight Survey, and is a leading PV pro-
ject developer and manufacturer of solar modules, with over 55
GW deployed around the world since 2001.

CsI Solar Co., Ltd.

199 Lushan Raad, SND, Suzhau, Jliangsu, China, 215129, www.csisolar.com, suppart@csisolar.com
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ENGINEERING DRAWING (mm)

CS6W-530MB-AG / I-V CURVES

Rear View Frame Cross Section A-A A A
. - — 4
545 13}
;‘-‘::M-w 124
t ol
A 9
— .l
8104 7
fat= &)
& i
Mounting Hole :
1
/r /5 T —— | | EE— E ] E_—_—
XB 5 90 15 20 25 30 35 &0 45 50 55 60 510 15 20 25 30 35 40 45 S50 55 60
= W 1000 wime sc
L - \&q_/ A B eoowm? Fo
1108 | B0 Wimd asc
L= L ELET) | 2 — H a00wim? as'c W
200 Wim?
ELECTRICAL DATA | STC* ELECTRICAL DATA | NMOT#*
Nominal  Opt. Opt. Open  Short Mominal  Opt. Opt. Open  Short
Max. Operarmg eratmg Circuit  Circuit  Module Max. Operating Ogerzmng Circuit  Circuit
Power Vaoltage urrent  Voltage Current Efficiency Power Volta urrent” Voltage Current
(Pmax) (Vmp) (Imp) (Voc (Isc) (Pmax) (Vmp (Imp} (Voc (Isc)
CS6W-520MB-AG 520W 405V  1284A 484V 13.70A 20.2% CS6W-520MB-AG 390W 380V  10.27A 457V 11.05A
Blitchal 5% 546W 405V 134BA 484V 1439A 21.2%  CseW-525MB-AG 394W 382V 10.32A 459V 11.09A
Gainxs 0% ST2W. A0SV 19728 ARV 1o07A 223%  CSGWS3OMB-AG 397W 383V 1038A 461V 11.13A
CS6W-525MB-AG 525W 407V  1290A 486V 13.75A 204% Eiﬁx:ﬁm: 22 38'25 :23: :: ;:i
Bifacial 5% SSIW 407V 1355A 486V 1444A 21.4% e =37 TR TE
imacia
Gainw+ .10% S78W 407V 14.21A 4BEV 15.13A 225% Under Maminal Madule Operanng Temperature [NMOT] irradiance af 800 W/m:
20% 630W 407V 1548A BBV 16.50A 2450 o e o e sovc, Wi speed | mie
CS6W-530MB-AG 530 W 409V 1296A 488V 13.80A 20.6%
Bifacial 5% SS7TW 409V 1362A 488V 14.49A 21.7%
Carsy 10% 583W 409V 1426A 488V 1518A 227%  MECHANICAL DATA
20% 636W 409V 1555A 488V 16.56A 24.8% Specification
CS6W535MB-AG 535W 41.1V_ 13.02A 490V 1385A 20.8% Data
Bifacial S% S62W 411V 1368A 490V 14.54A 21.9%  Cell Type Mana-crystalline
Gaimer 10% SBIW 411V 1434A 490V 1524A  229%  cellArrangement A4 [2%(12%6)]
20% 642W 411V 15.62A 490V 1662A 25.0% R
CSGW-540MB-AG 540W 413V 13.08A 492V 13.90A 21.0% Dimensions e UL Sl S 1
acia 5% SETW 413V 1373A 492V 1460A 221% Weight 32.2kg (71.01bs)
%';i';;i 10% S94W 413V 14394 492V 1529A 23.1%  Front/Back Glass 2.0 mm heat strengthened glass
20% 648 W 413V 1570A 492V 16.68A 25.2%  pac. Anodized aluminium alloy
CS6W-545MB-AG 545W 415V 13.14A 494V 13.95A 21.2% | 1Fea. 3 diodes
Bifacial 37 S572W 415V 1380A 494V 1465A 223% J-Box e o
ooyl 10% 600W 415V 14.46A 494V 1535A 23.3%  Cable 4.0 mm? (IEC), 12 AWG (UL)
20% 654W 415V 1577A 494V 16.74A 25.5% 410 I'I'rmlf‘lﬁ 1in}(+}/ 290 mm(11.4

* Under Standard Test Conditions {STC) o irradiance of 1000 W/, spectrum AM 1.5 and cell tempe-
ranire of 25°C,

*+ Bifacial Gain: The additional gain fram the back side compared to the pawer of the front side at
the standard test candition. It depends on maunting (structure, height, tilt angle et} and albede of
the graund,

Cable Length (Inclu-
ding Connector)

In}{)fsuplp additional jumper cable: 2
lines / Pal etg

or customized length*
2

Connector
Per Pallet

_MC4-

30 pieces
Per Container (40°' HQ) 600 pieces
*Far cietalleo mfermatan, pIEase contact your lacal Canadian bclar sales and te(hnlcal

ELECTRICAL DATA At
Operating Temperature  -40°C ~ +85°C
Max. System Voltage 1500V (IEC/UL) or 1000 V (IEC/UL)
TEMPERATURE CHARACTERISTICS

Module Fire Performance TXEE29/(UL 61730) ey A

ar CLASS C (IEC61730) Specification Data
Max. Series Fuse Rating 30 A Temperature Coefficient (Pmax) +0.34 9% / °C
Application Classification_Class A Temperature Coefficient (Voc) -0.26 % / °C
I;ower ;?(Ierlarliie (_:r;; 1w Temperature Coefficient .(.Iscl:-. 0.05 % /°C
g mairlaca-:r:; I‘{:\ax"_ T ... bath Priax,, and Pk, are tested under STC, Bifacaiy. [vominal Module Operating Temperature 414 3°C

Tolerance: = 5 %

* The specifications and key features contained in this datasheet may deviate sightly from cur actual
products due to the an-gaing innovation and product enhancement. CSI Solar Co., Ltd, reserves the
right 1o make necessary adpustment 1o the Information described heren at any time wathaut further
natice,

Flease be.-kln dly advised that Pv mictules shauld be handled and installed by oualified peaple wha
hawe wal shills and gl fully read the safety and installation instructions befare using
our Py I'I'IWl.llPﬁn

PARTMNER SECTION

€SI Solar Co., Ltd.

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

Jure 2021, All rights reserved, PV Module Product Datasheet V1.6_EN

Catalogue tém pin Canadian
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Chuong IV
INVERTER BAM TAl VA HYBRID - TINH NANG LUU TRU

I.  DPINHNGHIA VA NGUYEN Li HOAT PONG
1.1 Pinh nghia:
+ Hé thong dién mat troi
Hybrid la h¢ thong di¢n nang HE THONG DIEN MAT TROI HYBRID ~ Ludi dién
lwgng mat troi co cau tao va L
churc nang chung cua hai hé
thong Dién mat troi hoa £Z55 Tim pin
ludi va Dién mat troi doc lap, ';?;: mit troi
la hé théng dién mat troi dau Wy sunrise
noi chung véi ludi dién caa
dién luc, cho phép ban dién
cho EVN néu dién mat troi tao Thiét bj dign
ra du (néu duoc phép ban) va . trong nha
c6 thé lay dién cia EVN de ';‘I‘;;fr‘i‘;f s
tiéu thu néu dién mat troi —— Hmm
thieu. H¢ nay cling cho phép e P
hoat dong bam tai (néu khong Aquy Ty trd
duoc phép xuat du 1én luéi).

| Cong to di¢n
| 2 chiéu

+ Hé thdng van hoat dong khi mfitqdién ludi, thuong hé théng cd trang bi thjét bi luu trir
dién (Acquy, hoac Pin Lithium) dé du phong nguon dién, dam bao cé thé cap dién 24/24
trong truong hop mat dién ludi.

1.2 - Nguyén li hoat dong:

+ Heé thdng wu tién str dung ngudn dién mot chiéu tir cac tam pin mat troi dé chuyén
thanh ngudn dién xoay chiéu cung cap cho céc thiét bj tiéu thu dién trong nha, dong thoi
sac cho bo phan luu trir (khi bo phan luu trit chua day). + Néu ngudn dién tir cac tam pin
mét troi tao ra du s& dugc hoa vao luéi dién dé ban dién cho dién luc (khi duoc phép
ban). Khi ngudn dién tir cac tim pin mat troi va hé luu trix bi thiéu, hé théng s& tu dong
ldy thém dién tir ngudn dién ludi dé cung cap cho céc thiét bi dién va sac cho hé luu trix.

+ Truong hop bi mat dién ludi hodc ban cha dong ngét két néi voi dién ludi, He théng
dién mat troi Hybrid s€ stir dung nguon dién tir cac tam pin mat troi va nguon dién du
phong tir acquy dé cung cap cho céc thiét bi tiéu thu dién.

=> Heé théng dién mat troi Hybrid sé& ludn wu tién ngudn dién dé cung cap cho thiét bj
dién nhu sau: Dién mat troi, Hé luu trit, Pién ludi. Trong trudng hop dién ludi mat, vao
ban ngay thi hé thong sé& str dung ngudn dién tir cac TAm Pin mat troi dé cung cap dién
cho cac thiét bi dién, néu ngudn dién tir pin mat troi khong da thi Inverter Hybrid s& lay
dién tir nguon nang lugng luu trix trong hé luu trit dé cung cp cho thiét bi dién cho dén
khi hé luu trir can.

1.3 Uu nhuoc diém
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- Uu diém:
DPam bao cung cip ngudn dién 6n dinh, duy tri lién tuc.
Gia}m 0 nhiém tieng on (so vai viéc chay may phat dién du phong).
Tiet kiém tién dién (dac biét vaoi cac truon hop dung dién gia kinh doanh).
Do da nang cao.
- Nhuoc diém.
Chi phi dau tu cao.
Chi phi van hanh, bao tri cao.
- Béi tuong sir dung hiéu qua.

+ Tai cac trung tam dix liéu, tram phét song vién théng (BTS), quéc phong, y té, hé théng
server, thang may...v.v.

+ Tai céc biét thy, ho gia dinh, dic biét 1a cac ho kinh doanh can duy tri nguon dién, cac
khu vuc dién yéu do ¢ xa nguon dién ludi (cuoi nguon), noi dién ap khong on dinh.

1.4 CAu tao hé thong.
1 Gém 6 thanh phan chinh

Tam pin nang lwong mat troi: Chuyén doi quang nang thanh dién nang mot chiéu
(BC)

Inverter Hybrid: (1) Chuyén doi dong dién DC phu hop dé nap vao hé luu trir (2)
chuyén doi DC sang AC d€ nudi h¢ thong tai va day dién 1én ludi va (3) chuyen doi dong
dién DC tur bo phan lu'u’trfr ra AC/DC deé nui tai (khi mat dién hoac nhu cau phu tai cao
hon san Iugng dién tir tam pin.

Pong ho do dign 2 chieu: Do lugng dién day ra lugi va lugng dién lay vao tur ludi
Cam bién do dong dién: Po tin hi¢u tur tai st dung hoac ludi dé gui ve inverter tir d6
dién khién hoat dong inverter cho phu hop.

Tai sir dung: Tai tiéu thu dién (thiét bi tiéu thu dién).
B6 phan luu trir: Luu trir dién ning dé cap cho tai sir dung khi can thiét

1. INVERTER HYBRID HANG SOLIS

Inverter Hybrid Solis la m——
dong Inverter Hybrid cé
tinh téi wu hoa, dé dang sir
dung nho su phan chia rd ﬂ
rang véi cong AC grid va
Back up két hop véi phan =i
mém co tinh téi wu hoa cao Batry
cho nguoi st dung.

g EEEEE] R ::s]g
B
(L

il

Figure 4.17 Acrel Meter
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- PBé khai thac dugc hét moi tinh ning ctia Inverter, ta can chia tai st dung ra thanh 2 loai
Ia tai vu tién va tai khong uu tién, trong d6 nguon nguon back up sé dugc dau vao tai vu
tién, nguon acgrid dugc dau véi tai khong wu tién va hoa ludi.

- Do khi thiét ké hé théng dién tai ]
cdng trinh, phan I6n cac ho gia

dinh & Viét Nam déu khong chia

tai nén viéc chia lai tai cho khach ?

hang s& ga p rat nhiéu khé khin Zj b

va thoi gian, tir d6 ta s& lap ATS | e w i st o bk
tir diu ngudn dé chuyén mach vao gl = s ek o e
backup khi AC grid mat dién -

(nhugc diém cua phuong an nay
1a tinh téi wu hoa chua cao)

- Inverter Hybrid Solis hi¢n tai dang c6 2 dong la 4G va 5G, ¢6 céc tinh nang sau:
+ Che do Auto: Tu dong nap dién vao

hé hru trir va ddy dién 1én [u6i va tai
Neéu va - Ptéi wu tién © Ptéi khong wu tién > I
0 thi lvgng cong suat du thira S€ nap
vao binh va sau d6 day lén luéi ®R)
va - Ptéi wu tién ~ Ptéi khéng wu tién <0
thi hé luu trir va pv sé xuat dién ra .
nuﬁi téi’ néu khéng dﬁ Sé Ié-y t‘l‘l‘ dién MEMUR2ENT> RONTHLY ENERGYe<ESC>
ludi bu vao e e

+ Ché @6 Reverse: Cai dit gié tri SOC,

khi dung lugng dat dén gia tri SOC _
hé thong s& lay bat ké nguon dién nao | Swsceneing  oroses ovas |

dé nap vao hé luu trir dé tranh hign _ TR e
tuc_{c Xa gua}Asau,v luc maf dlgn S€ H sone | -ﬁ%

khong co dién st dung ¢ cong backup _ Py

+ Ché do ESP: Cai dat gia tri SOC va =~ o | B3| =Y

thoi gian chuyén mach, hé thong sé E e

ludn hoa ludi dién & cong Acgrid =

MEHNU=<ENT> MONTHLY ENERGY=<ESC>

bing PV va Battery cho dén khi dat |1

gia tri SOC , o ‘
+ Ché do Off grid: h¢ thong s€ khong ket ndi dién ludi va chi nudi tai bang PV va battery
qua cong backup (néu qua tai hé thong sé ngat)

+ Ché d6 Time charging: Cai dit thoi gian nap va xa, dong nap xa dé hé thong lam viéc
nhu mong mudn

Luu y: ¢6 thé két hop Cac chite ndng véi nhau dé dwa ra phwong dn diéu khién toi wu.
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Chuwong V
HE THONG LUU TRU PIEN NANG - PIN LITHIUM
. HE LUU TRU

Dinh nghia: H¢ thong luu trir dién nang la hé thdng dung dé luu trir dién nham phuc vu
nhu cau cap bach cua hé thong dién dang su dung.

Ung dung cho nguon dy phong cap hodc cac ing dung lién quan dén st dung dién khi
can su luu dong cao.

Il.  CACLOAIHE LUU TRU

Pin lithium: Loai pin nay st dung dién cuc - duoc lam tir cac hop chét ¢6 ciu tric tinh
thé dang 16p. Khi pin dang trong trang thai sac va xa, thi c&c ion Li s¢ xam nhap, dién
day khoang trong gitra cac 16p nay. Chinh vi thé ma phan tng hoa hoc xay ra va cung
cap nang luong cho thiét bi hoat dong.

Pin dong chay: La su két hop giita co chét long va dién hoa hoc, dong pin nay phé bién
sir dung Vannadium la chat dién dung va c6 tudi tho 1én dén 20,000 chu ky sac/xa, tuong
duong v6i khoang 20 nim, day 1a dong pin dé ché tao, sir dung dic tinh dong chay dé luu
chuyén cac nang luong.

Acquy: C6 ciu tao 5 thanh phan co ban: cuc duong (anot), cuc &m (catot), dung dich
dién ly, mang chan va vo binh. ... Con khi muon ting dién ap dinh muc, cac ban cuc mac
ndi tiép véi nhau (nol ban cuc &m vai ban cuc duong). Phan vo dugc ché tao bang vat
liéu cang c6 tinh chat chiu axit, chiu kiém, chiu nhiét.

I1l.  PINLITHIUM
- Pin lithium : Pin
Li-on hay pin lithi- " £==" quA TRINH SAC T~ QUATRINHXA
ion / pin lithium- ] ‘ I
ion, c6 khi viét tat
la LIB, 1a mot
loai pin sac. Trong |, - L
qua trinh sac, cac S Bloctroivt
ion Li chuyén dong | @ = @
tur cuc duong sang .
Cuc Am, va nguoC ® i ® CUC AM
lai trong qué trinh
xa (qua trinh sur | |
dung). LIB thuong |—« —e
su dung dién cuc la
cac hop chat ma cau trlc tinh thé cua ching cé dang 16p (layered structure compounds),
khi d6 trong qua trinh sac va xa, cac ion Li s& xdm nhap va dién day khoang trong giira
cac 16p nay, nho d6 phan ang hoa hoc xay ra. Cac vat liéu dién cyuc co cau trdc tinh thé
dang I6p thuong gap dung cho cuc duong 1a cac hop chat oxide kim loai chuyén tiép va
Li, nhu LiCoO2, LiMnO2, v.v....; dung cho dién cuc am la graphite. Dung dich dién ly
ctia pin cho phép céc ion Li chuyén dich tir cuc no sang cuc kia nghia 1a c¢6 kha ning dan
ion Li, tuy nhién, yéu cau la dung dich nay khong duoc dan dién Acquy C6 cau tao 5
thanh phan co ban: cyc duong (anot), cuc am (catot), dung dich dién ly, mang chin va vo
binh. ... Con khi muén ting dién ap dinh muc, cac ban cyc mac ndi tiép véi nhau (ndi

CUC DUONG ) o CUC DUONG o

e
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ban cuc &m vai ban cuc duong). Phan vo dugc ché tao bang vat liéu ciing co tinh chét
chiu axit, chiu kiém, chiu nhiét.

- Ung dung: Pin lithium LIB thuong duoc ding cho nhitng thiét bi dién di dong, phd
bién nhét la pin sac cho cac thiét bi dién tir cam tay. Pin Li-ion c6 mat do ning luong
cao, hiéu tng nhd rat nho, va it bi ty xa. Hién nay & cac nuéc phat trién, LIB dang duoc
chu trong phat trién trong quan doi, tng dung cho cic phuong tién di chuyén chay dién
va ki thuat hang khong. N6 duoc ki vong s& thay thé cho 4c qui chi trong 6 t6, xe may va
cac loai xe dién. Hon nira, viéc thay thé cho ac qui chi con htra hen viéc dam bao méi
truong sach, ndng cao an toan su dung do tranh dugc viéc st dung dung dich dién ly
chua acid, va han ché phat thai kim loai nang ra méi truong, trong khi pin Li-ion van
dam bao mot dién thé ngang vai ac qui.

- Céc loai pin lithium phé bién:

Specific Lithium LCO lithium Cobalt Oxide (LiCoO2
Energy or LCO) la loai pin c6 mat do niang lugng cao,
hiéu niang cao gia thanh ré nhung tudi tho thap

__ va do an toan thap thuong duoc Gng dung cho
Specific - TR . cac thiét bi di dong

95t | ithium NMC lithium Nickel Manganese
Cobalt Oxide (LiNiMnCoO2 or NMC) Ia loai
pin c6 tudi tho khéa cao, mat do ning luong
cao, do an toan 6n dinh, do gitr ap theo dong
kha cao tudi tho trung binh, gia ca hop Ii

C{f}!g thudng duoc st dung cho xe dién va &c thiét
Safety bi di dong
Lithium LFP lithium Iron Phospahte
P ' (LiFePO4 or LFP) la loai pin c6 tuoi tho cao,
erformance « | A e s \
dd an toan, d¢ gitr ap Fheo dong cao nhung
= mat do ning luong thap thuong dugc sir dung
cho céac tram luu trix
Thong s6 LCO LFP MNC
Dién 4 danh dinh | 3.6V 3.6V 3.6V
Mat d6 nang lugng | 150-250 Wh/Kg | 110-150 Wh/Kg | 150-220 Wh/Kg
Dong sac 1C (4.2 V day) 1C - (3.65 V day) | IC (4.2 V day)
Dong xa 1C (2.5 V ngat) 25-30C (2 V ngat) | 2C (2.5 V ngat)
Tudi tho 500 - 700 chu ki 7000 - 1000 chu ki | 1000 - 2000 chu ki
Ung dung Thiét bi di dong Tram luu trit Xe dién

Pin Lithium LFP trong nang lugng mat troi:

Hién nay nho cac tinh niang vu viét nhu tudi tho, d6 an toan, dong xa cao trong khi gia
thanh twong ddi t6t va mat do nang luong thap, LFP dang dan chiém wu thé trong cac hé
Ittu trix solar boi dac trung cia cac hé solar 14 tinh lwu dong gan nhu khong xay ra.
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Chuong VI
HE THONG KHUNG PO VA MOUTING

l. HE THONG KHUNG DO:

V6i hé théng Farm thi khung d& 1a diéu v cting hién nhién va quan trong. Nhung vai hé
thong &p mai, tai sao van phai lam khung d& ? Chtng ta c6 ca truong hop sau can lam
khung d¢:

+Mai c6 hudng khong phu hop, dé bi bong, kha ning dbi luu gié kém. ..
+Mai nha 12 méi bé tdng khdng c6 vi tri dé lap cac lién két Mouting.

Ngoai ra thi khu vuc lap Inverter, do cong ning va yéu cau riéng nén ching ra
cting can lap cho hé thong inverter khung d& riéng biét, vai dién mat troi trén mat nudc
thi c6 hé thong phao noi.

Yéu cau:

Véi hé thong khung d& chling ta c6 c&c yéu cau sau:

+Thir nhat: va quan trong nhat & phai dam bao duoc yéu t6 ky thuat: Do 1a cac yéu cau
vé do virng trdi cua hé théng ket cau thép khi chiu luc dd, luc nang, luc van..., yéu cau
ve goc nghi@ng: dé dam l}éo vé hiéu suat cua cac tam pin, d6 ben cua hé thong: Nhu son,
ma kém...dé dam bao tudi tho h¢ thong khung theo dugc vai hé thong dién mat troi.
+Tha 2: Tinh tham my. Véi mbi mot méi nha thi ngoai che ning , che mua cho ngdi nha
thi né cling mang ca tdm hon, va my quan cua chu nhé.q Nén khi chang ra thi cdng phan
nay trén mai nha, mai xudng cling can dam bao tinh tham my cho chu dau tu.

+Thir 3: Khong giy hu hai ti cac hé thong khac. Ban 1am hé théng cua minh tét, bén
dep nhung lai hong cdi mai cua ho thi coi nhu xong.
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Khi dam bao dugc céc yéu cau trén thi hé théng cua ban da rt on roi nhé.
Il.  HE THONG MOUNTING:

Hé théng mouting chinh 1a sgi day lién két tim pin voi mai nha. N6 ¢am bao cho tim pin
ludn virng chac trén mai.

Trong hé thdng muoting thi bao gom c6 thiét bi chinh 1a Rail , bat Z, hodc kep U va cac
phu kién di kém nhu: Noi rail, kep bién, kep canh, chan L, kep ton.

1. Véi hé théng dung Rail:
Rail c6 hai loai chinh la : Rail nhdm dinh hinh va mini rail.

Rail nhdm dinh hinh Mini rail

Rail nhém dinh hinh 12 loai phd bién hon vi dé lap dat, d6 cang viing cao, tao
thdng thoang cho cac tam Pin tot trong truong hop dp mai khong c6 khung. Con Mini
Rail thuong chi st dung véi hé thdng ¢ lap gian khung d, rét it khi bat trung tiép do
sau khi 1ap tam pin sé &p rat sat mai, gay kho khan cho cong tac kiém tra stra chira , kho
lru thong khi dé 1am mét pin.

Ca hai loai nay thi déu sir dung kep dé giit pin, ngoai ra rail dinh hinh con can chan L dé
bat kep v&i méi, noi rail dé két ndi céc rail , trong khi minirail chi can bat vit truc tiép.
Ngoai ra vdi cac mai c6 song ton khac nhau thi chan L ciing khac nhau, mai Seamlock
hoic Cliplock chiing ta can thém kep.

Duéi day 1a cac phu Kién caa can thiét cho

Rail:Chan L N&i ray Kep bién Kep gitra Kep ton

Cliplock
= & ”
3 &

= ' >

Trén thi truong con rat nhiéu cac phu kién c6 hinh dang khac nhung chirc ning tuong tu.
Ngoai ra thi khéng phai khi nao cting 1a mai ton, néu la mai ngoi thi cac ban con st dung
thém mot phu kién nira 1a chan L mai ngoéi trude khi lap rail.
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2. Heé thong ding bat Z:
Bat Z cling 1a mot loai dung dé lién két Pin v6i mai ton ma khong dung dén Rail. N6 c6
chi phi ré vi thuong chi su dung la thép ma kém, hoac son. Nhung nhugce diem la do bén
su dung khdng cao, c6 thé 5-10 ndm la hong do bi oxy hoa bé mat. Lap dat lau do tinh
toan vi tri dat bat phai chuan.

B4t Z va cach lip pin véi bat Z: T

0 g

3. Kep U:

Kep U str dung lién két truc tiép pin voi khung da. Glup giam chi phi lap dat do
vat liéu ré thuong 1a sit ma. Nhung nhuoc diém 1a thi céng can c6 khong gian bén dudi
tam pin rong réi, thoi gian sir dung khong lau dai do bi oxy ho4, can kiém tra lai thuong
xuyen tranh hién tuong bi ngi long do rung lic dé gay Iong tam pin rat nguy hiém. Néu
can than thi nén ban tdi thiéu 1 vit dé giir chic kep vao két cau khung d&.

Kep U va cach lip pin véi kep U:
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Chuwong VII
TAM QUAN TRONG CUA HE THONG CHONG SET
TIEP PIA TRONG HE THONG PIEN MAT TROI

1. HE THONG CHONG SET - TIEP PIA LA GI?

Chéng sét va tiép diala 2 hé théng hoan toan riéng biét va phuc vu cac muc dich khac
nhau, nhung né lai c6 mdi lién quan trong cac thanh phan tao nén mdi hé, chdng sét thi
phai c6 tiép dia. Vi vdy ma noi téi chong sét, ngudi ta thudng gom ludn vao hé thong tiép
dia cho nén méi c6 cai tén chong sét va tiép dia
Tiép dia 1a hé théng duoc lip dat nham triét tiéu dong ro cua céac thiét bi dién, dién nhe
nham bao vé thiét bi va ngudi sir dung

Trong khi d6, hé théng chdng sét mudn hoat dong dugc thi phai két ndi dén bai tiép dia.
V¢ co ban thi bai ti€p dia cua h¢ thong di¢n, di€n nhe va hé thong chong sét 1a giong nhau,
chung chi khac nhau vé yéu cau dién trd ndi dat ma thoi.

i " FRF Mast
/,// e A typical grounding system.
{ ’ . )

DOWNCONDUCTOR

[ / Downconductor
-

High Voltage 0
Shielded Cable Earth Pit

nnnnnnn

LA B TN

2. TAC DUNG CUA HE THONG CHONG SET - TIEP PIA VOI HE THONG
PIEN MAT TROI:

Sét gay ra hién tuong nhiéu dién tai chd va dan dién co6 dién ap cuc 16n tac dong vao
cac hé théng dién trén mat dat.Sy qua tai dot bién nay tac dong dén tinh mang con nguoi,
lam hong cac Module PV, bo bién tan va thiét b theo ddi ciing nhu céc thiét bi dau cudi
cua hé thdng dién. Quan trong hon, cac thiét bj caa toa nha, thiét bi san xut ciing c6 thé
bi hu hong khi bi sét danh. Ngoai ra nang lugng phat ra tir sét cting 1a mot nang luong gay
chay thuong xuyén nhat. Viéc lap dat cic module PV 1am ting nguy co sét danh khi ma
dién tich lap dat PV 1 rat 16n. Hé thong dién nang lwong mat troi gdm céc thanh phan
chinh 1a : tim /panel té bao quang dién, day dan, bo diéu khién, Invertor, bo chuyén
ddi, binh ac-quy ... tat ca déu duoc lién két dién véi nhau nén mdi khi bo phan nay c6 rui
ro thi s& anh huong dén céc thanh phan khac. Mac khac, cac tim panel va day dan ludn
nam ngoai troi (¢ ving tréng trai, trén cao), c6 thé hdoa mang voi hé thng dién AC nén
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kha nang bi sét danh truc tiép hoac gian tiép xuéng hé théng 1a rat 16n (xem tac dong do
sét danh).

Do dé dé bao vé tinh mang con ngudi, phong chéng hu hong do sét tac dong vao hé
thong DPMT chung ta can lap dung hé thong chong sét-tiép dia.

3. GIAI PHAP CHONG SET CO BAN CUA HE THONG PIEN MAT TROI:

St dung cac giai phap chéng sét cho hé thong
dién ning luong mat troi 1a didu can va nén thyc
hién.

- Stir dung bién phap chéng sét bao vé bén ngoai
bang hé thdng chéng sét truc tiép (tirc 1a khong
de?set danh trang vao hé thong dién mat troi). Cu
the:

+ V&i cac hé thdng dién mit troi cho cong
nghiép hodc toa nha: Hé théng nay duogc lap dat
nhiéu tim pin trén 1 ving rong 16n (chiéu dai
trén 30m) thi nén lap dat cot thu 16i theo cong
nghé phat xa som, gén trén tru doc 1ap bén ngoai.
Céac dau kim thu sét cha dong nay c6 ban kinh
bao vé rat 1on (tir 50-107m), sb lugng cot thu 16i
duge bd tri sao cho viing bao vé ctia nd bao phit
hét bé mit cua hé théng PV. Vi cac cong trinh 16n nay néu duoc str dung kim phan tan
sét thi cang tot, n6 s& phan tan cac dién tich trai ddu dé ngin ngira cac dong sét danh xudng
khu vurc, an toan hon nhung chi phi c6 thé cao hon.

+ Vi hé thong sir dung .
, separation distance s
€0 quy mo6 nho (nha o, ok

cOt dén nang lugng mat
troi, bién bao ..): Cac hé
théng dién nay thuong :
cO dién tich nho, cac 2 1H “L

tam pin thuong dugc GIB 1B

dat trén dinh hoac mai e

nha thi khong can thiét ’

phai st dung kim thu sét | ! 3
ESE, c6 thé bao vé bang : _'f — r -

kim thu 16i truyén = m'_l . :
théng. Piac biét, néu sir ﬂ\ Kcﬂﬂﬂﬁ
cac kim phan tan sét dat SEB [

trén mai nha thi sé hiéu I S
qua hon rat nhiéu.
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-Bio vé chong xung qua ap dot bién lan truyén trén duwong day DC, AC & tin hi¢u.
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Khi str dung cong ngh¢ phan tan dién tich thi sé ngan ngura hién tugng set danh xudng
khu vyc ma né bao v¢, tac dung nay d6ng nghia vi viée s& han ché su xuat hién cac xung
qua ap lap lai hay sét lan truyén trén cac dudng day cia hé thong dién NLMT.

-

Surge
Protection

Device

- H¢ thong tiép dia dam bao k¥ thuit.

Thi cong va lap dat hé thong tiép dat cho cac cot thu 16i nay phai dap (mg cac tiéu chi k§
thuat, dién tré tiép dia cua dién nhe yéu cau dudi 1 Ohm, hé théng dién yéu cau duoi 4
Ohm, chong sét yéu cau dudi 10 Ohm, va hang nam phai do klem tra lai cac thong s6 nay,
dé cac hé thong hoat dong hiéu qua. Cac hé thong tiép dia ciing can phai lién két dang thé
v6i nhau. D6 1a giai phap chdng sét chung cho cac hé thong dién mit troi. Mdi hé thong
riéng biét s& co cac bién phap chdng sét riéng biét nén can phai hét stc luu ¥ khi thuc
hién.

Kim thu sét

| Hop ki€m tra

Cuc ndi dat

*Nhirng yéu t6 cin xem xét khi thiét ké giai phap chong sét cho h¢ thong di¢n
nang lwgng mat troi:

-Mat d6 sét, cuong do sét trong khu vuc nhiéu hay it? cling nhu tinh toan hé s rui ro giy
nén.
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-Hé théng dién mat troi can trang bi cOt thu 161 chéng sét truc tiép.

-Quy mo cua hé thong 16n hay nhé, dan dung hay cong nghiép dé dua ra cac giai phap phu
hop.

-Dién 4p dinh murc ctia hé thong va dién ap t6i da 13 bao nhiéu.

-Hé thong dién mit troi doc 1ap hay hoa mang.

-Hé théng tiép dat cua dién mat troi nhu thé nao
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Chuong VIII
HUONG DAN TiNH TOAN VA LUA CHON THIET BI TU PIEN

I. CHUC NANG CUA TU PIEN
- Phan phdi.
- Bao v¢.
- Po, dém dién nang.
- Piéu khién.
1. Phan phéi

- Nghia Ia tu di¢n nhan dién nang tir tram bién ap, ludi dién dién qua thiét bj dong
cat tong, cap di¢n cho cac thict bi dong cat khac (nhanh) thong qua dan thanh cai, tur thict
bi dong cat nay cap dién cho inverter va phu tai khéc.

2. Bao vé

Trong qua trinh phan phéi dién ning co thé xay ra hién twong sy ¢b vi vay ta dién
phai c6 chirc nang bao vé dam bao hé thong van hanh an toan, tin cay.

Chtic nang bao v¢ tu ta dién nhu sau:
- Bao vé ngan mach
- Bao vé dong do
- Bao vé qua dong
- Bao vé qué dong cham dat
- Bao Vvé qué ap, thap ap.

3. Po, dém dién niing

Khi dién ning phan phdi va dua vao sir dung, hé théng do dém dién ning gitip nha
quan ly

danh gia su tiéu thu dién niang cua phu tai. Chirc ning chinh do dém, hién thi, xir 1y,
IGu trir va

quan 1y sé liéu do dém dién nang.
4. Piéu khién
Chuing ta c6 thé diéu khién tu dién tir xa ma khong can thao tac truc tiép tai ta dién:
- biéu khién ATS.
- biéu khién tu by, bu c6ng suat phan khang.
- On/Off thiét bi dong cat tir Xa.
1. CAU TRUC CUA TU DIEN:
1. Vé ta

Ty thudc vao nhu cau sir dung vo tu ¢6 cau tao khac nhau. Mot s6 luu y khi chon
Vo ta dién dé phu hop véi ting du an:
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- Vi tri dat: Trong nha hay ngoai troi.
- Kiéu tu: it san hay treo tudng
- Vi tri cap vao ra: Vao ra tir day, vao ra tir noc, ...
- IP tu: Cép bao vé sy xdm nhap cua vat thé ran, bui va chat long cua vo ta dién.
- Form t: Form cang cao thi gia thanh cang dit, d tin cay cang cao.
2. Thanh cai (day dan)

- Thanh céi c6 chirc nang phan phdi dién nang tir thiét bi dong cat chinh dén cac
thiét bi dong cat nhanh.

3. Thiét bi

- Tu dién bao gom céc thiét bj chinh nhu sau: thiét bj dong cat, thiét bi bao vé, thict
bi do dém, bo chuyen mach ty dong (ATS), thanh cai, thict bi, cau dau.
- Cé4c thiét bi cua hang nhu LS, ABB, Schneider,Siemens, LG, Mitsubishi,...

I11.  TINH TOAN VA LUA CHON THIET BI BAO VE:
1. Cong thwc
1.1. Cong thire tinh dong dién xoay chiéu 1 pha (AC)

Ptt.m
U.coso

Trong do: lt - Dong dién tinh toan.
Py - COng suat tinh todn mach dién.
n - Hiéu suit.
U - Hiéu dién thé ludi dién (220V).
Hé s6 Cosp = 0,8 + 1.
1.2. Cong thire tinh dong dién xoay chiéu 3 pha (AC)

Ptt.m

Trong do: It - Dong dién tinh toan.
Py - COng suat tinh todn mach dién.
n - Hiéu sut.
U, - Hiéu dién thé ludi dién (380V).
Hé s6 Cosp = 0,8 + 1.
1.3. Cong thike tinh dong dién 1 chiéu (DC)

| _ Ptt
tt=—
U

Trong do: It - Dong dién tinh toan.
Pi - Cong suat tinh toan mach dién.

U - Hiéu dién thé mot chiéu.
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2. Tinh toan va lwa chen thiét bi bao vé.
2.1 Tinh toan chen thiét bi bao vé xoay chiéu (AC).
- Lya chon MCB, MCCB nhanh:
Iep=K. Ittnn
Trong do: Icg - Dong dién tinh toan cia MCB, MCCB.
Lenn - CONQ suét tinh todn mach dién nhanh.
k - Heésb quatai (k=1,2).
= Chon MCB, MCCB: I, > Iz (I,,: dong dién dinh mac cia MCB, MCCB).
- Lya chon MCB, MCCB, ACB tong:
Iz:k-kdt-Z( Litnn)
Trong do: Is - Dong dién tinh toan cia MCB, MCCB, ACB tong.
Lyenn - CONQ suat tinh todn mach dién nhanh.
k - Hésb qua tai (k=1,2).
kg - Hé sd dong thoi (k4=1, hé solar).

= Chon MCB, MCCB, ACB tong: I,, > Iz (I,: dong dién dinh muc cua MCB,
MCCB).

2.2 Tinh toan chen thiét bi bao vé mét chiéu (DC).
- Lya chon MCB, MCCB:
Iep=K. Ittnn
Trong do: Icg - Dong dién tinh toan cuaa MCB, MCCB.
Lienn, - CONQ sUt tinh todn mach dién nhanh.
k - Heésb quatai (k=1,2).
= Chon MCB, MCCB: - I, = Io5 (I,;: Dong dién dinh mic cia MCB, MCCB).
- U; =2 U (U;: Bién ap cach dién caa MCB, MCCB).
3. Tinh toan va lwa chen tiét dién day dan.
= Chon ddy dan: I.s, = I, (I.s,: Dong cho phép cua day dan)
= Chon tiét dién day dan theo theo tiéu chuan 1IEC61439-1.
- Bang lya chon tiét dién day dan dén 400A, bang 3.1:

Dai dong dinh miic Dién tich mit cat ngang thanh din
(A) mma2 AWG/MCM
0 8 1.0 18
8 12 1.5 16
12 15 2.5 14
15 20 2.5 12
20 25 4.0 10
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Dai dong dinh mirc

Dién tich mit cat ngang thanh dan

(A) mm2 AWG/MCM
25 32 6.0 10
32 50 10 8
50 65 16 6
65 85 25 1
85 100 35 3
100 115 35 2
115 130 50 1
130 150 50 0
150 175 70 00
175 200 95 000
200 225 95 0000
225 250 120 250
250 275 150 300
275 300 185 350
300 350 185 400
350 400 240 500

a) Gia tri ciia dong dinh muc 16n hon gia tri dau tién trong cot thir nhat va it hon hoic

bang gia tri thi 2 trong cot do.

b) Dé thuan tién cho viéc thir nghiém va su dong y cua Nha sx, céc gi tri dinh muc

test nho hon c6 thé duoc st dung.

¢) Mot trong 2 day dan dugc chi dinh cd thé duoc st dung.

- Bang lya chon tiét dién day dan tir 400A téi 4000A, bang 3.2:

Thanh dan kiém tra

Dai dong dinh mirc a) Cap — Thanh dong b)
A . Diéntich mat) Kich thuéc
SO luong cat ngang SO luong mm (WxD)
(mm2)
400 t6i 500 2 150 2 30x5
500 t&i 630 2 185 2 40x5
630 t&i 800 2 240 2 50x5
800 t&i 1000 2 60 x 5
1000 téi 1250 2 80 x5
1250 t&i 1600 2 100 x 5
1600 t&i 2000 3 100 x 5
2000 tai 2500 4 100 x 5
2500 tai 3150 3 100 x 10
3150 tai 4000 4 100 x 10
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a) Gia tri cua dong dinh muc > gié tri dau tién va < gia tri tha hai.
b) Céc thanh cai dugc gia dinh la bo tri v&i mat dai (W) theo chiéu doc. C6 thé sur dung

bd tri 6 mat dai theo chiéu ngang néu nha san xuat chi dinh.

- Bang lya chon tiét dién day PE, PEN, bang 3.3:

Dign tich mat cit ngang cua thanh|  Dién tich mit cat ngang nho nhat cua thanh dan
dan pha S (mm2) bao vé (PE, PEN) Sp (mm2) a)
S<16 S
16 <S<35 16<S
35<S5<400 SI2
400 <S <800 200
800<S S/4

a) Dong dién trung tinh c6 thé bi anh hudng khi c6 song hai dang ké trong tai.
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Chuwong IX

HUONG DAN LAP PAT PIEN MAT TROI AP MAI

Sau khi d3 co thiét ké chi tiét, nhan day du cac diéu kién co ban ching ta bat dau trién
khai phan lap dat hé thong dién mat troi 4p mai. Khi thi cong thi ching ta can dat céc tiéu
chi hang dau 12 : AN TOAN - CHAT LUONG - TIEN DO - THAM MY. Bé dam bao
duoc cac tidu chi nay thi hé thdng giam sét thi cdng can ¢ kién thirc nhat dinh vé dién mat
troi, kién thire vé an toan lao dong, kha nang phéi hop cong viéc va kién thic tong quat
trong thi cong cong nghi¢p. Hang ngay trusc khi trién khai cong viéc can tap hop toan b
don bo don vi & TBM V& nhiém vy, an toan. Cudi ngay thi cong can c6 bao cao tong hop
danh gia dé c6 ké hoach sat nhat véi tinh hinh thi céng thuc té.

1. Xay dwng va hé thong hoa qua trinh lap dit:

STT Buwéc Noi dung
1 Budc 1 Nhan ho so thiét ké chi tiét, hd so thim dinh.
2 Budc 2 Kiém tra mat bang, vat tu so voi ho so thiét ké.
Trién khai lay mdc thi cong, lap dat cac thiét bi an toan thi
3 Buéc 3 cong nhu lan can , day cau sinh, van chuyén vat tw Khung
va mouting vao vi tri lap.
Thi cdng hé thong khung d& pin, khung nha inverter, cau d&
. cap neu co, nha inverter, bai coc tiep dia, khu vuc dat tram
4 Buoc 4
bién 4 ap, dudng mang c&p ngam, hé thong thu sét cha dong,
hé théng cap nudc raa pin, hé théng camera giam sat.
Thi cong hé thong mouting, Iap dat inverter, lap tu dién, lap
5 Budc 5 tram bién &p, lap san thao téc, lap mang cap, lap hé thong
rua pin.
5 Budc 6 Vgn chuyén pin, dai day DC, két noi day AC, dai day tiep
dia.
7 Buéc 7 Lip rap pin trén mai theo cac String, két ndi MCA4.
8 Budsc 8 | Nghiém thu lap dat, chay thir don dong va lién dong.
, Ban giao cong trinh dwa vao sir dung cho chu dau tu, va
9 Budc 9 S Ae A A -
hoan tat ho so quyét toan:

2. Chi tiét qua trinh lap
Nhan hé so thiét ké chi tiét, hd so tham dinh:

2.1
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W CONG TY CP CONG NGHE XANH HUNG VIET plm] s [,
s TR i =
h e

Khau nay rat quan trong, s e
gilp ban hinh dung duoc toan m:m:
bd ndi dung cong viéc phia sl W
sau: Chuing ta can biét 1a 1am L rp—

gi, & dau, khdi luong bao
nhiéu, c6 kho khan gi, thuan
loi gi. Tur d6 cac muc chua

hiéu can d6i chat véi bo phan e
thiét ké ngay .nrw.N.\'F

2.2 Kiém tra mit bang, vat tw so véi ho so thiét ké:

Sau khi d3 hiéu hét vé thiét ké, ching ta can kiém tra xem c6 sai khac nao giita thiét
ké vé6i thuc té khdng. Hai yéu t6 dé co sai khac nhat 1a kich thudc mat bang thi cong
va chung loai vat tu. Trong hai yéu t6 nay thi bat ky c6 sai khac nao déu can bao vé
thiét ké dé c6 phuong an st 1y phii hop véi thuc t&.Ngoai ra thi qua trinh ndy gitp
ching ta klem tra xem thi cong c6 vuong gi khong nhu : lam tiép dia thi c6 dinh dén
cap ngam cong ngam khong Cau kéo ¢ vucmg gi dén day di¢n, hay mai nha khac
khong. R6i 1én mai nhu thé ndo, chat lugng mai c6 on dinh dé di chuyén nhiéu hay phai
lam can than, tach khu vuc dé giam tai, roi mai co bi giot hay tham khéng. Néu co thi
can st Iy truéc khi 1ap pin nhé. Néu khong sau nay Iap Ién réi ma bi 16i s& phai theo hé
pin ra 12 hong day.

2.3 Trién khai Idy méc thi cong, lap dit cac thiét bi an toan, van chuyén khung va
mouting:
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Viéc lay méc thi céng gitp cho viéc thi cong dugc chinh xac, nhanh chéng nén
khau nay khong thé chu quan. N6 gilp cac ban khi lap dat khéng xay ra truong hop
nhu phan lp sau bi chong 1én phan lap trugc , hay cai minh lam anh huong dén céc
hang muc cua nha may.

Tiép theo 14 lap dat cac thiét bi an toan: sau khi lay mdc thi cong can trién khai ngay
cac thiét bi an toan: N6 gilp ban thi cong an toan, khéng bi anh hudng dén tinh mang
con nguoi thi cdng, khdng anh huong dén chu dau tu, khong anh huong dén thiét bi
may moc va nha xuéng cia chi dau tu.

Song song Vvéi viéc d6, cac hé thong khung d& cd thé trién khai viéc van chuyén
vao vi tri lap dat dya trén mat bang twong doi da co.

L4

Phuong phap 1dy mdc giéi bang Laze Ludi va lan can an toan

2.4Thi cong hé thong khung dd& pin, khung nha inverter, cau d& cap néu co, nha
inverter, bai coc tiép dia, khu vire dat tram bién ap, dwong mang cap ngam,
hé théng thu sét chi déng, hé thong cap nwéc rira pin, hé théng camera giam
sat.

Sau khi van chuyén va lay mdc gioi thi cong hoan tat, ching ta cé thé trién khai song
song CAc Viéc sau:

-Hé thong khung d& pin, khung
nha inverter: Khi thi céng can dam
bao hé thdng c6 su viing trai vé
KCT, phd hop véi hé thdng
mouting, khéng anh huong cd hai
dén hé thong mai nha . Véi khung
ching ta can dé y xem két cau do
ctia mai hién trang nhu thé nao dé ,
khoang cach gitra cac vi tri cot , kéo
, tai trong dé dam bao vé do beén.
Can son can than cac mdi han, vi
day 1a diém xuat phat cua viéc hoen gi, oxy hoa, sau d6 1a son toan bd KCT theo mau sac
yéu thic cua chu dau tu hodc phu hop voi mai nha. Phan chan cot thi can co bién phép
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chdng giot, chéng tham can thiét sau khi ching ra khoan bu 16ng hay cit mai ton dé han
khung. Vi cac khu vice thuong xuy@n c6 gio 16¢ thi can cha ¥ dén giang cot dé dam bao
kha nang chéng van , 16¢c bay. Nha inverter thi cac ban can tuan thi thém 1a khoang céch
gitta cac inverter phai dii thoang dé dam bao diéu kién théng gid, tranh chiéu tryc tiép anh
nang vao inverter dul inverter 14 rat bén , ¢6 tiéu chuan chéng nuc bui ( 1P67-1P68 ) nhung
dudi tac dong truc tiép cua nang mua thi thoi gian st dung sé b1 glam Xuéng.

-B3i coc tiép dia, cac ban can
chu y dén khoang cach , sb luong §
gitra cic coc, d6 sau dong tuy
thudc vao thd nhudng cua timg dia
phuong. Lam sao sau khi thi cong
xong thi hé sé dién tr& bai coc |
pham vi cho phép ( <4 Q). Ngoai
ra gitra c&c bdi coc AC, DC ciing 8%
can c6 khoang

cach dam bao. Khi thi cong dao bai [&
coc thi can chd y xem 1a c6 anh
huong dén hé théng ngam nao
khong, va c6 day canh bao thiét bi
ngam ciing nhu canh bao xung
qguanh khu vuc dao. Bam bao an
toan khi thi cdng va str dung sau nay.

-Song song véi dao bai tiép dia chiing ta cling trién khai cdng tdc ngim khac nhu moéng
tram bién &p, mong ta, hé thong muong cap néu cé. Ciing can chu y trude khi dao xem
khu vuc dao c6 anh hudng gi dén hé thong ngam khéc khong, lap canh bao xung quanh
cling nhu canh bao ¢ thiét bi ngam sau khi thi cong. Véi muong cap ma sir dung dng rudt
ga thi phai thi céng can than tranh 1am bop méo dng rudt ga, s& anh hudong dén cong tac
kéo day sau nay.

-Hé théng thu sét trung tam
ching ta can cha y dén cao do , vi tri
Iip can than. Can kiém tra phan thu
sét ¢o dat chat lwong truéc khi lap.
Pam bao chét lugng cua hé théng
bang viéc thué bén tha 3 kiém dinh
do day chinh Ia hé théng bao vé chu
dong duy nhit trudc stc manh cua
thién nhién — la sét.
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-Hé thng Cap nuGce ria pin:

Tai sao hé thong nay lai nam ol

trong budc 4 ma khong phai sau
khi lap mouting, Xin thua 1a hé
théng ndy gom nhiéu cong
doan. Trong d6 khau chuan bj
ngudn nudc va tram bom 1a rat
quan trong va tén nhiéu thoi
gian. Nén viéc nay can lam
ngay khi bat dau du &n. Can
dam bao du ngudn nudc cung
cap dé ruawr pin, may bom can
du ap luc dé dwa nudc 18n cao
va di xa. Khi thi cong xong nén
kiém tra &p lyc ky cang, tranh
tinh trang sut ap do bi hé duong
bng.

-Hé thong Camera, day 1a
ngudi bao vé tham ling cua chi
dau tu. Do chil dau tu khong thé
trén mai nha 24/24 nén can hé
thdng nay dé quan sat , tir d6 dé
phong duoc cic nguy co giy
hai cho hé thdng dién mat troi.
Khi lap hé thong ndy moi ngudi
cha y ldp dat chic chin, dam
bao goc quan sat cua Camera
du theo yeu cau dé ra. Khi két

ndi can dé y day két ndi khong bi tray sét, han ché ni s& anh huong dén chat luong

hinh anh va duong truyén.

2.5 Thi cdng hé théng mouting, lap dat inverter, lap ta dién, lap tram bién ap, lap

san thao tac, lap mang cap, lip hé thong rira pin.
+Sau khi thi cong hoan thién hé théng
khung d(y3 hoan thién viéc lay dau cho mouting,
van chuyén vat tu mouting 1én mai thi chung ta

tién hanh lap dat mouting.

-V6i loai mini rail thi cac ban chi viéc ban truc
tiep 1én khung d&. Cha y khoang cach ban vit sao
cho dam bao do vixr chac cho né. Han ché noi vao

vi tri 1ap kep pin sau nay.

-V6i bét Z thi cac ban cho ban bat Z 1én mai, phai
chac chan vi tri ban chinh xac chua, khi ban kiém

T

tra xem céac vit dugc ban chic chin chua, ¢ con vit nao vi trugt khéng.
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-V6i rail nhom dinh hinh: Cac ban can ban chan L (hoac kep Cliplock — hogc chan ngéi )
theo moc da duoc lay trén mai. Sau do ban kiém tra toan bo chan L da chac chan chua, c6
bi long hay trugt vit khdng. Kiém tra dat roi méi tien hanh bat rail vao chéan L.

Du vei hinh thirc 1a gi thi viéc quan trong nhat cua khau nay 1a Muoting phai chac
chan, cac vit ban chuan vi tri, khoang cach gitta cac thanh rail, hay bat Z phu hop véi loai
pin ban can lap. ( sai 1 ci la sai ca hét thong d6 nhé- co thé phai lam lai ).

+V6i 1ap inverter thi cic ban can dé y 1a
do khéi luong inverter kha niang nén can con
bién phap thi céng chuan chi dam bao an toan :
nhu cau kéo 1én cao, dung palang dé dua vao vi
tri. R4t dé bij ket tay, roi thiét bi khi thi cong
phan viéc nay.

+Lap ta dién: V4i ta dién c6 khéi lugng,
kich thudc 16n thi ban nén ding cau kéo hop 1y.
Con véi ti nho thi phan dé phai duoc bat vit kién
¢d , chac chan. Khi thi cdng can dé y dén do virng chic cua hé théng ta, dam bao kha niang
chéng nudc, chéng chay va cach dién cua ta. ( ding mang ta trong nha lap ngoai troi nhé
— mua la chay day ).

+Lap tram bién 4p: Do tinh chat cong viéc dic thl, phan tram thi da phan ching ta
chi thi cong méng tram, con tram thi EVN sg tryc tiep thi cong. Nén tim hi€u ve tiéu chuan
thi cbng tram nhu khoang céch an toan bao vé, chiéu cao mong, ho chira dau, chong sét
tram...

+Lip san
thao tac: Song M
song voi hé théng =
mouting la san
thao tac vi hé °
théng nay gilp :
bao vé mai khi thi
cong, phuc vu thi
cdng — van hanh
di lai trén mai d& 22
dang thuan loi.
Hé thdng nay yéu
cau d¢ viing chac
la dau tién: mot

' ¥
3 ¥
b
/,

sandilaimarung /0 ff SEEEECSS

lic, long léo Ia
khong dat tiéu chuan-V&i mdi tim san phai dugc ¢d dinh hai dau, trong truong hop tim
dai thi can thém cac diém ¢ gitra. Tiép dén 1a kich thudc san can du rong cho ngudi di lai
, van chuyén binh thudng. Néu ban di trén san nhé qua thi ¢ nguy co bi nga rat cao do co
thé can bang kho.
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+Lap mang cép: la
hé théng bao vé day cap
khoi cac tac dong bén
ngoai nhu thoi tiét ( nang
— mua ), dong vat gay hai
(CuTi), co hoc( nhu vo
tinh ¢4 1 manh tén né bay
vao0)...Khi lip mang thi
can cha y: Cac diém ndi ,
cit phai mai sach s& ba
via, tranh lam xudc day.
Khi ban vit, nhat 12 nap
méng can dé y dau vit co
nguy co anh huong dén
day bén trong hay khong.
Khéng gian méang phia
dam bao 1/3 tréng va
khd, thoang . Han ché tdi
da céc 16 c6 kich thudc 16m vi sau nay c6 nguy co thanh noi ra vao ctia cac dong vat cé hai.

+Lap hé thng rira pin: Pam bao dung vi tri theo thiét ké, dam bao kin dé tranh hién
tuong sut &p. Hé thdng raa pin rit quan trong trong cdng tac van hanh cuaa cha dau tu, anh
huong dén hiéu suat hé théng sau nay nén tir chi tiét nho ciing khong nén bé qua — Thing
116 nh¢ thdi 1a hé thong cd thé khong bom duoc 1én cao dau nhé.

2.6 Van chuyén pin, dai day DC, két noi day AC, dai day tiép dia.

+Viéc van chuyén pin lén mai va di
chuyén vao vi tri thi cong hét stic quan trong.
N6 doi hoi ngudi diéu khién cau kéo, hoic
ding toi phai c6 kién thirc co ban vé chuyén
hang 1én cao. Trugc khi lam cong tac nay can
quan st ca phia trén va dudi khu vuc cau kéo |
c6 vuéng mac gi khéng. Néu phia trén cd day |
dién, phia dudi c6 nguoi lao dong thi tuyét ¥
d6i khong duoc thyc hién va can chon vi tri
khac. Sau do6, nguoi diéu khién va nguoi van
hanh cau can c6 cac ching chi lién quan dén
diéu khién cau. Can trang bi bo dam lién lac
trong nhimg trugc hop han ché vé tim nhin.
Tai khu vuc cau trén mai, do viéc tap trung
luc tai moti diém 1én nén can chon vi tri ¢é
kha nang chiu lyc tét nhu vi tri kéo, cot dé
lam vi tri ha hang. Khi di chuyén pin trén mai
can c6 bién phap chong ong mai nhu 16t vén,
di chuyén trén san thao tac...Can di chuyén
c6 hang 161, c6 thu tu tranh 161 di vé ciing trén
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mot duong. Khong dugc phép nd dua trén mai va ludn ludn cé tdi thiéu mot nhan vién an
toan trén moi khu vuc lam viéc vé cau kéo.

+Dai day DC: Theo dau moc v tri string dé dai ddy DC.Déanh diu ma day DC trudc
khi dai day. Can dam bao dai ding mau day theo cyc cua dong dién, khong dugc lam xu6e
day trong qua trinh dai vi s€ anh huong dén truyen tai dién sau nay. Néu vét xudc 16n gay
ra dong do, rat nguy hiém vé an toan dién, dé gay chap chay va hong ca hé thdng. Khi dai
day trong méang can dam bao day thang nhat cé thé, vira tiét kiém day, dé kiém tra khi c6
su ¢d, khong lam mat khong gian mang dién. Yéu cau 10m phai cho ¢ dinh day vao mang.

+Dai va két ndi day AC: Viéc dau tién 1a danh ma day trudc khi kéo. Khi kéo day
thi ching ta kéo theo cum tung inverter mot dé tranh bi nham 1an sau nay. Do day AC
thudng ¢ tiét dién Ion nén kéo dén dau can cb dinh diy vao mang dén d6. Khi két néi AC
can Kiém tra cac dau cdt da chac chan chua, do kiém tra xem day c6 dang tht ty chua, co
bi cham hay xuéc & dau khong bang phuong ddng hd megaQ.

+Day tiép dia: Dam bao day tiép dia di dén tat ca cac vj tri trong hé thong. Céc diém
noi day can chac chan.

Tat ca day AC-DC moi ngudi ch y: tuyét dbi tranh xudc day, can danh ma trudc
khi kéo day, can co6 dinh day vao mang, dau cot phai chac chan va dam bao.

2.7 Lap rap pin trén mai theo céc String, két néi MC4.

Can c6 ky thuat giam sat tirng khu vuc lap pin dé dam bao khong bi dau nham, dau
I6n. Khi dau, can dé y viéc két noi cac tam véi nhau da ok chua, lién két MC4 ¢ bi 16i

e
.‘ |

Lo /;’/

/Y
khong. Cac kep blen kep canh c6 chac chan khong- Iong cal la gi6 thoi bay ngay cac ban

nhe Tiép do 1a tlep dia giita cac tam pin, phai dam bao 100% céc tam pin phai duoc két
ndi voi hg th~0ng’tlep d;ra. Han ché viéc di lai trén bé mat cac tim pin yl noé Iam cong, veo
khung, dé dan dén v& tam kinh cuong luc bao vé. Ngoai ra di lai trén tam pin rat tron truot
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dé gay nguy hiem cho nguoi thi cong va dong nghiép. Khi két ndi voi MC4 cuia day DC
can kiém tra lai lan nra dau dugc danh trén day cap co trung voi SO String minh dang lap
khong.

2.8 Ky nghiém thu lip dit, chay thir don dong va lién dong.

Sau khi da lap dat hoan thién hé thdng thi chling ta nghiém thu céng tac xay dung
da lap dat véi chu dau tu. Pay 13 co so dé 1am thanh toan cong trinh. Va hd so nghiém thu
nay 13 co s& dé tién hanh chay thir don dong va lién dong. Viéc xac nhan qua trinh thi cong
c6 dam bao chat luong mai o thé tién hanh chay thir nhé.

Tién hanh chay thi don dong theo quy trinh trong bang hudng dan van hanh thiét
bi (manual cua thiét bi ) duoc cung cip bai nha may ché tao, dé chic chan rang khdng bi
thiéu cong doan nao va khong co 16i say ra do viéc thao tac cua ban. Tién hanh lam viéc
nay vai tung inverter. Cha y thoi gian chay thu: véi inverter quang dién ban chay thir 15.
Roi kiém tra lai xem day cap co van dé gi khdng, trén inverter ¢ bao 16i gi khong.

Tiép do, bén thir 3 tién hanh nghiém thu chat luong dién nang cua ting inverter
theo tiéu chuan dién cua Viét Nam hoac chu dau tu.

Sau khi chay thir tirng inverter ok ban tién hanh chay toan bo inverter. Nhé 1a van
4p dung theo ding quy trinh khoi dong cua hang nhé ( Manual thiét bi) . Tién hanh chay
qué trinh nay trong 15 phat thi cho ding hé théng. Roi kiém tra lai cac thiét bi truyén tai,
16i trén inverter... Néu khong c6 van dé gi, day truyén tai khéng bi néng qué...thi ban cho
chay thir lién dong 1h, rdi 4h, roi 8h. Vi mdi qué trinh ban phai kiém tra lai hé thong. Va
viéc chay thtr nay can c6 su théng nhat voi CDT 1a thai gian va s lan chay thir.

2.9 Ban giao cong trinh dwa vao sir dung cho chii diu tw, va hoan tit ho so
guyet toan:

~ Sau qua trinh chay thu lién dong hé thng dién mat troi 4p mai thanh cong chiing
ta tien hanh ky ban giao cong trinh dua vao str dung. Sau d6 tien hanh 1am ho so hoan cong
dé ban giao cho chu dau tu thuc hién quyét toan cong trinh. HO6 so quyét todn can cé:

+Hop ddng thi cdng cdng trinh

+Bién ban nghiém thu gi4 tri quyét toan

+Bién ban nghiém thu khéi luong quyét toén

+Bién ban nghiém thu céng tac xay dung

+Bién ban nghi¢m thu giai doan

+Bién ban ban giao mat bang

+Bién ban nghiém thu vat li¢u

+Chting nhan vat liéu, thiét bi, may méc di kém: CO/CQ.
+Ban vé hoan c6ng va bién phap thi cng.

+Nhat ky thi cong .
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Chuong X
HUONG DAN PAU NOI HE THONG PIEN MAT TROI

Vi moi hé théng thi viéc dau ndi c6 nhitng khac nhau, nhung nhin chung thi cac khau
, C&c qué trinh 1a gidng nhau. Pay 1a cong tac vo cling quan trong, vira gitip cho viéc kiém
tra cong tac lap dit da chuan chua va ciing 13 cong doan tiém an nguy co néu co.

1. Két nédi dién:
Bién tan st dung céc kiéu két ndi nhanh kiéu PV nhu sau:

5 ™
B6 phan Két ndi Kich thudc M5 men
Ay
Cdng DC Chudi pin 4-6mm? NA
Cdng tiép dia Tiép dia AC 25-50mm? 10-12M.m
Cong dau lurdi Lurdri 50-185mm? | 10-20N.m
Cbng RS-485 Cap truyén théng 0.3-4mm?2 0.6MN.m
Cong RJ45 Cap truyén théng Cép mang NA
Céng COM Wi-FifCellular stick MA, MA
Chéng sét NA NA NA
Bang 3.1 Ky hiéu két nai dién

2. Lap tiép dia:
B¢ bio vé higu qua bién tan, hai phuong phép noi dat phai duoc thuc hign. Keét noi cap
noi dat AC (Vui long tham khao muyc 3.4.3) Két noi thiet bi dau cuoi noi dat bén
ngoai. B¢ két noi thiét bi dau cuoi noi dat trén tan nhiét, vui long lam theo cac budc dudi
day:
1) Chuan bj cap noi dat: khuyén nghi st dung cap 15i dong ngoai troi. Day noi dat
phai cé kich thudc toi thieu bang mot nira day nong.
2) Chuan bi cau dau M10.
3) Lap day bi tuot vao khu vuc uon cia thiét bi dau cos chir O va sir dung kim thiy
luc dé uon dau noi vai day (xem Hinh 3.16).).

E_B-:;zmm

Hinh 3.16 Tuft day
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' R
lf'“&-‘;:: Vit tigp dia
||
xh‘%
MG men hes 2 10-12MM
Hinh 3.17 Co dinh cap
L A

3. Két noi chudi pin:

Vui long xem béng 3.1 dé biét kich c& day phii hop doi vei dau ndi cap DC. LGi day
phai bang dong. Cac budce dé lap rap cac dau noi cap DC duge huéng dan nhu sau:
1. Tuot cap DC vei chieu khoang 7mm, Thao dai 6¢ nap dau noi.
2. bt day vao dai 6c nap dau noi.

—F =

Figure 3.19 Insert the Wire into the
Connector Cap nutand contact pin

Figure 3.18 Disassemble the Connector Cap nut

A L

3. Sir dung dau cos phi hop va bam dau cos.
4. Lap dau cos vao dau dau ndi cap va siét chat dai ¢ voi mo-men xoin 3-4 Nm

g LT B
=
Py

==
| Ty = L ' | . i

=1 Kim bam cos

Hinh 3.20 BaAm dau cos Hink 3.21 Bau ndi cap hoan chinh
A .

5. Po dién ap dau vao cua chudi pin DC bang dong hd van nang, kiém tra cuc tinh
cta cap dau vao DC (xem hinh 3.22) va dam bao mdi dién ap chudi nam trong
pham vi hoat dong cua bién tan. Két ni dau ndi DC véi bién tan cho dén khi
nghe thay am thanh nhap nhe cho biét két ndi thanh cong. (xem hinh 3.23)
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Fa -
Hinh 3.22 Bo van nang Hinh 3.23 K&t nai Bo ket noi DC
L ' ' ) 4L vori Bien tan
-
2
oaian Traverse area (mm 1} Buéna kinh naoai
e Khoang Gia tri can cia cap ( mm )
chon
Cap chuyén dung cho BMT 4.0~6.0 4.0 _ o
{ model:P Vi-F ) (12~10AW G) (12AW G) h:5=9.0
.

Y8u cau ddi véi cac md dun PV trén mdi dau vao MPPT:
e Tat ca cAc mO-dun PV phai cung loai va cung cong suat
e Tat ca cac mo dun PV phai duogc can chinh va nghiéng giong hét nhau.

e Dién 4p hd mach cua chudi pin khong duoc vuot qua dién ap dau vao téi da cua

bién

tan, ngay ca ¢ nhiét d6 lanh nhat du kién. (xem Phan 9 Thong sb k¥ thuat dé biét cac

yéu cau vé dién ap va dong dién dau vao)

e MJi chudi duoc két ndi vai mot MPPT phai bao gém cung mot sb mod-dun PV

duoc két ndi sé-ri.

4. Két ndi lwéi dién:.
1). Két néi ba (3) day dan AC véi ba (3) thiét bi dau cudi AC dugc danh dau la L1,, L2

va L3,.
Hay xé4c dinh véi bang cuc bo va bang giam dién ap dé xac dinh kich ¢ va loai day thich
hop.

qu

'2). Keét ndi day dan noi dat vei thiét bi dau cudi dugce danh dau ED PE (dat bao Ve,
thict bi dau cuoi mat dat)

' .
BI&N tAn bién ap Dang dién Dong cho thiét bi
n g dinh mare d4u ra dinh bao vé (A)
(V) mure (AMps)

Solis-100K-5G 720/380,230/400 152.0 150

Solis-110K-5G 220/380,230/400 1671 150

Solis-125K-HV-5G 480 150.4 150

Bang 3.2 Bang théng s6 OCPD

b o

Tat ca cac cai dat dién phai dugc thuc hién theo cac tiéu chuan dia phuong va Ma dién

oc gia® ANSI

/' NFPA 70 hoac B¢

luat dién tod Canada CSA C22.1.

Cac mach dién AC va DC dugc cach ly khoi vo. Néu duoc yéu cau bai phan 250 caa Bo
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luat dién quéc gia, ANSI / NFPA 70, trinh cai dat c6 trach nhiém noi dat he thong.
bién ép lusi phai nam trong pham vi cho phép. Pham vi hoat dong chinh xac cua bien
tan dugc chi dinh trong Muc Thong so ky thuat.

Sau khi da két néi cac hang muc dé tién ' _
hanh chay ban can kiém tra nhw sau: e

+PAu tién ban can kiém tra hé théng bang
mét thuong va bién phap truc quan: Véi hé
thdng DC, chung ta chua voi dong nap mang
dién nhé, kiém tra ok roi hiy dong. Chung ta di
kiém tra lai tong thé xem cac dau MC4 da két
ndi chua, day c6 chd nao xudc khong, cac dau
cot ¢6 chac chin khong. Véi AC thi kiém tra cac
aptomat hoat dong tét khong, cac dau cot co
chac chan khong.

+Budc tiép theo 1a kiém tra bang dung
cu: Po dac tirng String xem dién 4p ho mach co
phU hop véi s6 pin lap cua string d6 hay khéng,
cac String cung MPPT c6 dién 4p can bang hay
khong. Ngoai ra can kiém tra xem ¢4 hién tuong
do dién khong, nhit 1a do dién DC véi dat: 15i
nay sé& lam hong inverter ngay lap tac.Néu thay
ok thi cho két ndi cac String d6 vao inverter.
Trén Inverter can chic chic la chua bat bat ki
Swicth nao, va can chic chin céc cuc 4m dwong cia String da dugc cam dung vi tri va
dung String. Phia AC chung ta kiém tra cac cuc c6 bi néi tat khong. Kiém tra truéc khi
dong Aptomat va sau khi dong Aptomat. Kiém tra dién 4p DC-AC dau vao c6 du theo gigi
han cho phép cua Inverter hay khong.

+Sau khi kiem tra cac két ndi , théng s6 dau vao da dat ching ta tien hanh khoi
dong hé thong:

-Bat cong tic AC:
-Bat cdng tac DC — Véi cac may co nhiéu cong tic DC ban chi bat mét cong tac.
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-Cac ban quan sat dén
hién thi cua inverter I1a
mau xanh thi c6 nghia
la Inverter da chay ok.

-Khi man hinh hién thi
inverter da chay ban
kiém tra cac théng sb
trén inverter. Néu céc
thong s6 1a 6n dinh ban
va dang véi gid tri tinh
toan thi bat hét cac
cong tic DC cua
inverter.

-Ban 1am tuwong ty véi c&c inverter con lai caa hé thong.

-Véi mot sd inverter thi ban can kiém tra ca tiéu chuan ludi thic hop do céc inverter 1a ban
quoc té nén nd cd nhiéu tiéu chuan duoc tich hop trén may. Ban can chon tiéu chuan phu
hop nhat.

-Tiép theo ban cai dit hé théng theo ddi san luong cho inverter thdng qua phan mém tuong
ung cua tung inverter nhé: Solis thi sir dung Solis Home, Solis Cloud, Solis Pro....

Con khi c6 bat ki van dé& gi ma can tat may ban hay nhé nhé: Tat AC trude, doi dén khi tat
ca cac dén tat hay tién hanh tat cong tic DC. Thuong thi cac tu AC can khoang 30 gidy dé
tiéu tan nang luong, con tu phia DC can khoang 5 phit. Sau thoi gian d6 ban mai nén théo
lap két néi AC-DC.

Vi tat ca cac budc két ndi nay thi véi mdi inverter , mdi hang cd cac yéu cau riéng. Cac
ban can tim hiéu that ki théng sé va hudng dan sir dung (datasheet va manual ) ciia ching
trudc khi van hanh.
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Chuong XI
VAN HANH VA CONG TAC BAO TRI
1. VAN HANH HE THONG PIEN NLMT

11.1.1 Quy trinh khéi dong mat hoic nhiéu Inverter

1.

Kiém tra tit ca h¢ thong trong trang thai khong hoat dong ( kep dong phén string
DC dam bao khong c6 string chénh 1éch s lugng tim pin trong 1 MPPT).

2. Kiém tra ngudn dién ludi sin sang.

3. Két ndi ngudn dién ludi : dong ACB tu dién tong va dong tat ca cac thiét bi dong

cat phia nguoén AC.

Két ndi inverter voi ludi: dong MCCB tuong tng cua inverter.

5. Kétnbi nguén dién 1 chiéu: Lan luogt dong mot khoa chuyén mach DC trén inverter

6. Sau khoang 30-180 gidy, Inverter s& bat dau phat dién, dén LED xanh luc s& sang

7.
8.

lién tuc va man hinh LCD hlen thi trang thai dang phat ( status: generating). Sau 3-
5 phut inverter hoat dong 6 6n dinh tién hanh bat cac khéa chuyén mach DC con lai.
Kiém tra trang thai hoat dong cua inverter sau khi khoi dong.

Cai dat hé thong giam sat cho Inverter ( néu chua cai dat).

Hoan thanh viéc khoi dong hé thong.

11.1.2 Quy trinh tat mdt hodc nhiéu Inverter

1.
2.
3.
4.

12

N o o

Trinh tu ngét toan bg hé théng khoi ludi:
Ngit ACB (theo huéng dan str dung ciia ACB).
Ngit MCCB tuong tng véi timg Inverter.
Hoan thanh viéc ngit toan bo hé théng cip ngudn AC.
Trinh tu nga’it mot hodc nhiéu inverter:
Ngiat MCCB tuong tng cta inverter, ¢6 1ap inverter voi ludi dién.
Lan lugt ngat tat ca cac khoa chuyén mach DC cua inverter.
Poi it nhat 05 phit dé dam bao x4 ning luong trong cac tu dién hé théng inverter

Hoan thanh viéc ngét inverter.

11.1.3 Van hanh tai nha may

1.

Theo ddi hoat dong cia inverter thong qua hé théng gidm sat hoic man hinh
inverter.

V¢ sinh tdm pin nang lugng mit troi ( kiém tra thuong xuyén néu c6 hién tuong
bui, ban, phan chim,...Can v¢ sinh tam pin nang lugng dé dam bao hi¢u suat).

3. Kiém soat cay co trong nha may.

4. Pam bao an ninh nha may, hang rao, duong ndi bo va hanh lang an toan di¢

BAO TRI HE THONG PIEN NLMT
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Nhitng nim gan day, dién mit troi tré nén pho bién hon khi nhidu nguoi nhan ra duoc
loi ich cua viéc dau tu hé théng dién nang lugng sach nay. Pa phﬁn cac khach hang tai
thanh thi lip dat hé thong dién mat troi hoa ludi, v6i uu diém d6 bén va van hanh don gian,
tu dong hoan toan,chi phi lap dat phai chang, an toan cho nguoi st dung.

Tuy nhién dé hé théng van hanh duoc 6n dinh va lau bén thi ngoai vi¢c chon mdt nha
cung cip uy tin lau nam trén thi truong, cht nha/ cht dau tu ciing thuong thac mac vé viéc
van hanh, bao tri biao dudng hé thong nhu thé niao cho dung. Sau ddy 1a mot sb thong tin
lién quan dén van dé van hanh va bao dudng (Solar O&M Services: Operation &
Maintenance)
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Hé thong dién ning luong mit trdi 4p mai hién co thé chia thanh 3 loai:
1. mai nha dan dung (residential rooftop)

2. mai nha thuong mai/ cong nghi¢p (comercial rooftop)

3. canh dong nang luong mit trdi (solar farm)

Tuy nhién tiy thudc vao mdi hé théng, mdi vi tri 1ap dit c6 thé co nhimng huéng din
khéc nhau. Chu dau tu nén trao do6i thém véi k¥ su vé hé thong cia minh dé c6 thém day
da thong tin.

11.2.1 Giam sat va theo doi h¢ thong NLMT

- Giam sat hiéu suat ciia hé thong dién mat troi ( phan mém giam sat trén inverter,
camera,...)

- Phat hién 15i va chuan doan ma 13i trén hé thong theo ddi, giam sat.
- Kiém tra dinh ky bang mat thuong.
- Quan sat va kiém tra thuc té cac chi tiét hé thong.

- Kiém tra dinh ky va danh gi4 tai nha may.
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11.2.2 Bao tri sira chira hé théng dién NLMT
a. Bdo tri dinh ky.

Tuy thudc diéu kién ty nhién cu thé tai khu vuc, tién hanh cac bao dudng dinh ky
(lau rtra pin, kiém tra si€t chat oc vit, lam v¢€ sinh quat lam mat inverter ...)

Bé mit pin, cac ddy din, dau ndi néu c6 dau hiéu khong binh thudng (dong ban mit
pin,MC4 hd,...), day dan hoic dau ndi c¢6 dau hiéu bi ton hai (chudt can, bi ton hai
do nguyen nhan khéc...). St 1y tai chd lau sach mit pin bang nudc sach, cac vi tri
dau ndi chua dat.

Kiém tra bén trong mang cap, ti dién c6 cac vat la (t6 ong, to kién, to chim. ... Hodc
cac di vat khong rd ngudn gdc) phai tién hanh cac bién phap khac phuc tuo’ng ung
(loai bo cac di vat, hoac dung hé thong dé khic phuc cac chi tiét bi ton hai mat an
toan (dau ndi, day dan bi hong vo boc)

Kiém tra tinh trang lam vi¢c cua Inverter: quat tdn nhiét, cac vi tri bulong xem cé
dau hiéu bat thuong khong du ti€u chuan cua nha san xuat.,...

Khi thiét bj dugc phét hién hong hoc, hoat dong khong binh thuong, tién hanh danh
gid mirc d¢ hu hong, 1én ké hoach sura chiia va tién hanh stra chira theo ké hoach.

Quan 1y cac loai phy tung thay thé

b.Bdo tri h¢ thong dién NLMT

1. Bao tri h¢ théng san xuat dién

Kiém tra Inverter, cac diém dau noi, bo loc, cau chi, cap nhat firmware,... Nang cap
va cap nhat phan cing, chuan bi chay thur va chay thu.

Kiém tra ta ddu ndi DC, cac diém dau ndi, kiém tra kin nude.
Po kiém tra dién ap va dién tré cach di¢n (béng thiét bi do dién tro chuyén dung).
e Tu dién ngudn AC ( day din AC va céc thiét bi phia ngudn AC).
e Tu dién ngudn DC (day dan DC va cac thiét bi phia nguén DC).
Po kiém dién tré Bypass Dioides chudi Pin ( bang thiét bi do kiém chuyén dung).
Po kiém dic tuyén dudng cong I-V. (bang thiét bi do chuyén dung)

Do kiém danh gia 16i trén cic cell pin va tir tém Pin: Quét nhiét tong thé hé thong
pin, ddy DC, dau cos MC4, Inverter, tu ngudn DC, AC (thiét bi do chuyén dung
Flycam, may quet nhiét cam tay) kip thoi phat hién va xur ly triét dé hién L tuong diém
tlep xuc dau n6i khong chac chan dan dén phat nhiét giy ra nguy co mat an toan hé
thong.

Po kiém cit loc sit AC, DC va do kiém dién trd dat coc tiép dia chinh. Pau ndi tiép
dia h¢ thong nguon DC.

Khic phuc ngay nhitng hong hoc d6i véi hé thong néu khong phat sinh chi phi.

Lap bao cdo toan bo két qua do kiém, dua ra dé xuat va giai phap xr Iy nhimg
nguy co mat an toan hé thong. Gui bao gia sira chira, thay thé, lap dit bd sung
nhimg vat tu, thiét bi hong hoc hodc thiéu néu chu dau tu yéu cau.

Kiém tra hé thong truyén tai dién.
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Kiém tra may bién ap va thiét bi dong cat

Kiém tra tram bién ap hé théng dién NLMT.

Kiém tra hé théng giam sat

Hé thong giam sat, an ninh, camera, hanh lang an toan dién. Cap nhat firmware.
Béo tri tai nha may

Vé sinh tAm pin ning luong mit troi.

Kiém so4t cdy co trong nha may.

Dbam bdo an ninh nha may.

Béo dudng hang rao, dudng ndi bg, hanh lang an toan dién.

Kiém tra hé théng khung d& cac tam pin.
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CHUONG XII

PHU LUC & CAC BANG THONG SO TRA CUU
l. CAC MA LOI TREN INVERTER
12.1.1 Cac ma 16i trén Inverter Solis

Trén déy 1a tong hop cac ma 151 thudng gap trén Inverter Solis va cach khac phuc khi gap céc 16

trén.

STT | Ma canh béo trén Inverter Mb th 161 Nguyn nhén Cach khic phuc
1 lovee-vo1/02 Qué dién 4p lu6i -Khi inverter van hanh nod phét hién|-Thi thoa‘ng xay ra, 10i hoat dér}g bi‘qh thu(‘mg-‘ Can theo doi thém
su dao dong cuia h¢ thong ludi -Xay ra lién tyc trong 1 ngay, can kiém tra lai:
2 |UN-G-V01/02 Dudi dién ap lugi dién, kich hoat tur bao vé Inverter 1: Céc vi tri ddu day AC. Kiém tra cach dién duong day,
aptomat,...
3 |OV-G-F01/02 Trén tan so ludi 2: Bién dp AC cp vio ivt( tranh trudng hop day nho, xudc
. cap gay sut ap duong day
4 |UN-G-F01/02 Dudi tan so lugi 3: Kiém tra loai day AC dang sit dung
5 |gmp Trér khéing luéi cao 4: Khoi dong lai inverter
6 |NO-GRID Khong c6 dién ap luéi
7 |GRID-INTF. Mang ludi giao thoa
8 |PHASE-FAULT Léch pha
9 |0v-DC(01-10) Qué dién 4p DC -Niguorrl DC bi 'che}'m datﬂhoécw -Df);dlen ap .holmaclli ca'chLPV'strmg DC.
-Cat sét SPD bi danh thing va -Kiém tra lai cac thiét bi cat sét SPD.
10 |0V-BUS01/02 Qué dién ap bus DC khong tu ph}lc héi trang th.'fii ho -Inverter ludn thong bao 15i DC,kié'm tra cach dién day DC. Néu do
mach ban dau gdy cham day phia  |dugc dién ap ngay lap tirc giam xudng gitra 5%-95% Voc ctia cac
11 |UN-BUS01/02 Dudi diéndp bus DC  |DC string thi hién twong nay 1a binh thuong. Néu dién ap 1a 0 hoc 1 gia
tri dién 4p b dinh khac thi ¢6 thé xdy ra cham dét cua cac PV string,
12 |UNB-BUS Nhiéu dién 4p bus DC ban cin timra trudce khi bét lai inverter néu khong s& lam t6n hai dén
inverter.
13 [PV-1SO-PRO01/02 LGi cham dat phan DC Inverter thong bao cham dét DC nhung két ndi céc string kiém tra van
binh thuong: Kiém tra xem cac inverter ¢ khu vire xung quanh hoic
14 (ILeak-FAULT Dong diénro ri cao ciing trong cling mdt til ¢6 xay ra ngin mach v6i dét hay khong.
15 |Relay-FAULT Ro le kidm tra 13i -Kiém tra lai cac két ndi va ngudn -@Gi d{)ngAlai .inverkter ) . o
AC,DC -Bao k¥ thudt vién bén hang dé xac dinh thong tin bao hanh
16 |DCinj-FAULT Dong phun DC cao
17 |INI-FAULT Li khoi dong hé thdng
18 |12Power-FAULT L5i ngubn 12v -Board ngudn 181 -Kiém tra két néi board ngudn va thay thé board ngudn
19 |REVERSE-DC Nawoc cue DC -Nguoc cuc DC -Kiém tra lai cac string DC dé xac dinh string dang bi nguoc cyc
Y as ga -Ket quat tan nhiét nén khong lwu  [-V¢ sinh cac quat tan nhiét bén ngoai inverter va bit kin céc vi tri cau
20 |OV-TEM nhiét . 2 > .
Qué nhigt do thong va giam duge nhiét do d4u diy AC dé dim bio tidu chudn chéng nuéc va chéng bui

*Luu y: Trudc khi thao tac kiém tra cac m 15i trén can ding hoat dong Inverter theo quy

trinh trén muc 1.2 chuong X va kep dong tét ca cac string DC duéi 0,5A méi dugc phép

thao tac trén Inverter
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II. CAC BANG THONG SO TRA CUU

12.1.1 Bang thong so tra ciru Inverter

Vi du vé datasheet cia mot INVERTER :

pat i
& %L cnl
22 oS

L]

RHI-(3-5)K-48ES

Bién tan Luu Trd Nang Lugng Solis

T—

{}"{‘..‘ 5

bac trung:

» Thigt ké 2 MPPT vii thuat taan MPPT chinh xac

» Tuding thich voi ca acquy va pin li-ion [
» Chic nang du trll ndng luong mat trdi doc |p
» Kiém soat cdp ngudn

» Chiic nang UPS ‘_:_-1]
» Chiic mang EMS thong minh ’

L]

-

| —2dfmen —

» Nhiéu chifc ndng bao vé
» CAN, RS485 (Tly chon)
» NRidu ché dé 1am viee khac nhau cho cac trugng hop dng M& hinh:
dung khac nhau RHI-3K-48ES  RHI-3.6K-48ES
» Lam mat tu nhién ma khongcan quat bén ngoai RHI-4.6K-48ES ~ RHI-5K-48ES

333mm
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3 ¥solis

Béng thong s6

RHI-3R4RES FHI3.6K-48E5 RHI 4 6K-48ES RHEGK-4RES
Bau vae DT [pin quang dién)

Cong sudt déu vao t6] da dude dé xudt Al Skw Gk 6,5kW
Bién dp ddu viotdida GODY

Bign ap dinh mic 33

Dién ap khai déng 1200

Pham vi dién ap MPPT 90-520V

Dong dién diu vao téida 11A/11A

Dng dién ngan mach t6i da 17201724

56 lugng MPPT/ 56 chuoi dau vao téi da 22

Pinn Lifu trad

Loai pin Pin Li-ion/ acquy

Pham vi dién ap pin 42- 58V

Dung ludng pin 50- 2000Ah

Cang sudt sac toi da 3kw

Cong suit sac/xd tai da 62 54/62.54

Truyén théng CAN/R5485

Bidu ra AC {Ngd dif phong)

Céng suit dau ra dinh mile 3w

Chng sudt bidu kign dau ra tdi da 4kNA

Thdi gian chuyén déi du phong <10me

Bién ap dau ra dinh muc 1/NSPE, 220230V

Tan s dinh mic 50/60Hz

Dong dien dau ra dinh mire 13A

Tong méo s6ng hai dién dp 2% (Phu tdi tuyén tinh)

B ra AC {Dign i vio)

Cang sudt dau ra dinh mic 3w 36kW 4.6kW Sk
Cang sudt biéu kién dau ra to da 3.3kVA 4kVA A4.6kvA 5.5kVA
Bign ap ludi dinh mifc 1/N/PE, 220/230V

Tan sé ludi dinh muic 50/60Hz

Dong dién dau ra [udi dign dinh mic 134 15.7A 2094 2178
Dong dien déu ra téi da 15.7A 17.3A 234 2394
Hé s6 cong suat > 0,00 (0,8 dan dén 0,8 do tré)

Tang méo hai <28

Higu suft

Higu suat téi da >07,5%

Higu sudt Chau Au >96.8%

Baove

Glidm sat 161 ndi dat Tich hap

Tich hgp AFCI (bao vé mach hd quang D) Tuy chon

Béo v ngudc cuc DC Ving

Lép bao wé [ Loal qua diériap ]

Théng 58 chung

Kich thudc (Rong' Can'Sau) 333505248 mm

Trong ludng 17kg

Cau trdc lign két Cach ly tan s6 cao [déi vol pin U trd)

Pham vi nhiét dg mei truong lam viec -25~+60"C

Bdo vé chdng xam nhap / Mifc dé a nhigm PGS/ PD3

Cach thie lam mat D8l |uu tu nhién

B cao so vdi myc nude bidn t5i da dé hoat dong 2000m

Tiéu chudn ludi dién EN50438, G98, G99, AS477T,2:2015, VDE01 26-1-1, |EC 61727, VDE M4105, CEI 0-21 CE
Tiéu chudn an toan/EMC IEC62040-1, IECE2109-1/-2, A53100, NB/'T 32004, EN6LO00-6-2, EN61000-6-3

Bae trung

Két néiDC Béu ndl MC4

Két ndi AC Dau cdm két ndi nhanh

Hign thi Man hinh mau LCD 7.0"

Truyén thing RS485, Ty chon: WiFi, GPRS
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