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1.1, TAm Pin NLMT |+
1.2, Bién Tan } -
1.3, Tram Bién Ap ;
1.4, Hé Thong Cap ;

1.5, Thiét Dong Cit,
Bao Vé
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commumication cable

...........................

Transformer




TAM PIN NLMT — PV MODULE

La thanh phan co ban
dé chuyénpdﬁi tfl’ol,lﬁllg Mono P Oly
Crystalline Crystalline

lwong birc xa thanh

nang luwong dién.

Trén thi truong pho
bién 2 loai pin quang
dién.

1. Pon Tinh thé-(Mono
Crystalline )

2. Pa Tinh thé

( Poly Crystalline)
Ngoai ra con coO pin
mang mong

( Thinfilm), Nhung loai
nay it gap.
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THONG SO CHINH TAM PIN QUANG DPIEN

ELECTRICAL DATA | STC*

Pmax: Cong suét dinh hay cong sut danh dinh cua tim pin. cseu 325 330p 3359
_ i N e . K " A V4 . Nominal Max. Power (Pmax) 325W 330 W 335 W
Vmp: Dién ap khi tam pin dat cong suat dinh. Opt. Operating Voltage (Vmp) 37.0V 372V 37.4V
Imp: Dong dién khi tam pin dat cong suat dinh. Opt. Operating CurrentGmp) 8787 8PAA S84
Open Circuit Voltage (Voc) 455V 45.6 V 458V
—_— Short Circuit Current (Isc) 9.34 A 9.45 A 9.54 A
Voc: Pién ap ho mach
Module Efficiency 16.72% 16.97% 17.23%
ISC' DOIlg dl@ﬂ ngan mach Operating Temperature -40°C ~ +85°C

Module Efficiency: hiéu suat tam pin.

Max. System Voltage

1000 V (IEC/UL) or 1500 V (IEC/UL)

Module Fire Performance

TYPE 1 (UL 1703) or

Operating Temperature: nhi€t do hoat don @ snlar

CLASS C(IEC 61730)
Max. Series Fuse Rating 15A
, R A .. cn en 2 Application Classification Class A
(**): Cac thong so trén dugc do o dieu kign ti€u chuan STC. Power Tolerance 0~+5W

* Under Standard Test Conditions (STC) of irradiance of 1000 W/m?, spectrum AM 1.5 and

Piéu kién tiéu chuan:
Buc xa: 1000W/m?2.
Nhiét do tim Pin: 25 d6 C

cell temperature of 25°C.

ELECTRICAL DATA | NMOT*

) , ‘ CS6U 325p 330P 335P
Tuong tu ta c6 thé xem cédc thong so trén ¢ di€u kién hoat dong ~  NominalMax. Power (Pmax) 239W _ 245W 247 W
N v & ) ' ) Opt. Operating Voltage (Vmp) 34.0V 34.2V 34.4V
NMOT ¢ bang dudi. Opt. Operating Current (Imp) 7.03 A 710A  717A
Open Circuit Voltage (Voc)  42.4V 42.5V 42.6V
Short Circuit Current (Isc) 7.54 A 7.63 A 7.70 A

* Under Nominal Module Operating Temperature (NMOT), irradiance of 800 W/m?,
spectrum AM 1.5, ambient temperature 20°C, wind speed 1 m/s.
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BIEN TAN - INVERTER

AC  Home appliances

Solar Panels




THONG SO BIEN TAN

Input

Max. Input Voltage: Dién dp dau vao cuc dai

Max. Current per : Dong dién max trén mdi mach do cong suat
Max. Short Circuit Current per MPPT : Dong ngan mach toi da
Start Voltage : Dién ap DC kho1 dong.

Operating Voltage Range: Dai dién ap DC hoat dong

Number of Inputs : S6 lugng dau vao DC

Number of MPP Trackers : So lugng mach do cong suat max A

Output - CanadianSolar
Rated AC Active Power : Cong suat danh dinh
Max. AC Apparent Power : Cong suat cuc dai
Rated Output Voltage : DPién ap AC danh dinh
Rated AC Grid Frequency : Kiéu tan so
Rated Output Current : Dong dién danh dinh




CONGTY COPHAN CHE TAO BIEN THE VA
THIET BI DIEN HA NOI

OC CUM CONG NGHIEP QUAT DONG - QUOC LD 1A THUONG TIN - HA NOI
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MAY BIEN AP DIEN LUC

—HVA 3 PHA. TAN SO 50 Hz
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Solar system
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TU HA THE THIET BI PONG CAT, BAO VE

Céc thiét bi déng cat trong hé thong du'0'c lap tap trung tai tu
ha thé, noi gom dong dién AC ma bién tan san xuat duoc

trude khi qua mdy bién dp nang dp va hoa 1én ludi dién quoc
s nooo.
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AN TOAN KHI LAM VIEC

=iPCGSolar

5 Nguyén tic an toan khi 1am VIEC

v6i hé théng dién.

~

" Céc nguy co trong hé théng dien mat

tro1 ap mai.
————————————

"\,.1

" Bién phép an toan khi van hanh, bao
tri hé thong dién mat tro1 ap mai.




5 NGUYEN TAC AN TOAN

1 : Nam virng thong tin, kién thirc vé cau tao, nguyén tac hoat dong, k¥ ning
va phuong phap sua chtra trudce kh1 dong vao bat cur thiét b1 hay ngudn dién
nao.

2: Ngat guon dién khu vuc lam viéc trude khi tién hanh sira chira, thay thé

3: Thong bao véi moi ngwdi xung quanh vé viée ban dang stra dién, hodc dan
ghi chu 1én vi tri nguon dién tong dé tranh truong hop coé nguoi khac vo y
bat nguf’in trd lai. Luon thuc hién kiém tra dién cua thiét bi béng cac dung
cu do dién trudc khi cham vao.

4: Ludn trang bi day di cac dung cu cach dién trén ngudi nhu mil, ging tay,
van cach dién. Tuyét d6i khong dugc cham vao nguon dién khi tay uét.
Khong stra dién & cac vi tri am udt, hodc néu cd phai ting cuong cac dung
cu cach dién dé bao dam an toan.
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Tai nan khi
lam viéc trén
cao

Hé thong nha xudng duoc i
chong sét nho h¢ thong thiét
b1 phat tia tien dao som.

Nhung dé dam bdo an toan @ snlal' Sllalaa;

nguoi van hanh tuyét doi

khong 1én méi trong diéu NGUY C O

ki€n tro1 g1dong bao va co
nguy co sét danh.

Sét danh

Do dac thu du an dién mat tro1 ap mai
nén da so thiét bi nim & trén mai,
Chinh vi vdy tiém an rat nhiéu nguy
co cho cOng tac van hanh bao tri.

Cdc tam pin dugc mac noi tiép voi
nhau theo tirng chudi 20 t?an né’n nang
lrong trong tung chudi pin la rat 1om,
sai sOt trong qua trinh van hanh bao tri
céglé dan dén hoa hoan.




BIEN PHAP AN TOAN

1 : Nam virng thong tin, kién thirc vé cau tao, nguyén tac hoat dong, k¥ ning
va phuong phap sua chtra trudce kh1 dong vao bat cur thiét b1 hay ngudn dién
nao.

2: Ngat guon dién khu vuc lam viéc trude khi tién hanh sira chira, thay thé

3: Thong bao véi moi ngwdi xung quanh vé viée ban dang stra dién, hodc dan
ghi chu 1én vi tri nguon dién tong dé tranh truong hop cod nguoi khac vo y
bat nguon trd lai. Ludn thuc hién kiém tra dién trd cua thiét bi bang céac
dung cu do dién trude khi cham vao.

4: Luén trang bi day di cac dung cu cach dién trén ngudi nhu mil, ging tay,
van cach dién. Tuyét d6i khong dugc cham vao nguon dién khi tay uét.
Khong stra dién & cac vi tri am udt, hodc néu cd phai ting cuong cac dung
cu cach dién dé bao dam an toan.
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VAN HANH HE THONG DIEN MAT TROI AP MAI

MUC PICH: Pam bao hé thong hoat dong 6n dinh, theo ddi va bdo cdo san lugng hang
ngay, hang tuan, hang thang. Kip thot1 phat hién va phong ngura cac nguy co gay mat
an toan va anh huong dén san luong nha may.

NHIEM VU:

#1. Hiéu va nam ro hé thong.

#2. Lap ké hoach phan tich san luong, hi€u suat hé théng. —

#3. Thqeo do1 va bao céro tinh tr?ng hé thi:j)ng. @ s 0Iar
#4. Ki€m tra khi hé thong c6 dau hi€u bat thuong.

#5. Lién hé bao hanh doi véi cdc thiét bi trong thoi gian bao hanh.




HE THONG GIAM SAT NHA MAY SCADA

Hé thong gidm sét tap trung gitp nguoi van hanh giam sat h¢ thong mot cach tong thé va nhanh

chéng, kip thoi phét hién cac bat thuong dé cé bién phap bao tri, bao dudng. Gitp nguoi quan 1y
theo do1 san lugng hang ngay, hang tuan, hang thang, hang nam.
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Tt man hinh chinh nguo1 van hanh click vao biéu tugng Dashboard bén goc trai man hinh dé

truy cap thong tin van hanh hé thong.
Dashboard dugc chia ra lam 4 vung chinh.

Dashboard ¢« ) Logout MY HAO 1 RENEWABLE ENERGY admin 14/11/2019 17+
ot O Log @ S =
) Meter Day m Year Energy this month 36.65 MWh
Home Total Active Power
olal Reaclive Power
- 8.05 kVar ol s
. Power Faclo
PDashiboarg 0.99
rrequency
,,.1%' -
‘9 50.0 Hz
overview inverier Kunming
16/17
Inverier Oulput - I
~ T 0.68 kW
o Total Energy 47.32 MWh P L] .
// Power / Irradiance Weather
Irend
e Cell Temp
invettl | Radiation
0 W/mZ2
Q\?\r Inl i/ = ! -
Utilities /' - 21.1 °C

Wind Speed

~I
0.8 m/s NS ‘



Tt man hinh chinh nguo1 van hanh click vao bi€u tuong Overview bén goc trai man hinh dé

truy cap So do hé thong phat dién
Ttr day nguo1 van hanh c6 thé theo doi trang thai cua tat ca cac thiét b1 trong hé thong
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Tur so d6 nguyén Iy ngudi van hanh click vao biéu tugng thiét bi muon xem man hinh dé truy

cap chi tiét thiét bi
Tu day nguo1 van hanh c6 thé xem chi ti€t trang thai cua thiét bi

B (¢ ) Inverter 11 &) Logout MY HAO 1 RENEWABLE ENERGY ‘ @) admin 14/11/2019 16:55:24 =
inverier 11 AC Output
Home Active Power 10 kW A phase voltage A phase current
SIETS
Reaclive Power U0 kVai B phase vollage : B phase curmrentl
- Te—
Dﬂsnmﬂrd — MCCB l'lEquEl‘lcy . | "7 C phﬂ'S-E mltam '3 A L phaﬁg current
n % Power Faclor 1.0 Efficiency
B ; Inverter Temp 7.3
Overview Alarm
Operalor Time
# Gnd Over Voltage * Gnd Impedance Over # DC Over Voltage *  DC Over Current Channel A
_ * Gnd Under Vollage * Gnd Over Current * DC Over Current *  DC Over Current Channel B
PO Total Energy ) MWh
* Gnd Over Frequency * Gnd Frequency Fluctuation *  Ground Faull * DC Bus Over Vollage
4 # Gnd Under Frequency # Gnd Cumrent Tracking Fault * Temp Protection * DC Bus Under Voitage
Irend Today Trends Energy Production DC Input
Day Month Year
Inverter | DC
iml I | DC2
Uniimes !
DC3
DC4




y
&
it ]

|

R e .H 'lla-.' o, *

Ngudi van hanh theo doi nha may qua hé thong |

SCADA.

Kiém tra trang thai hoat dong éTrang thai hoat dong cac bien tan, dong dién,  |Hang ngay
dién ap tai cac dau vao DC. Phat hién nhimg
bat thudng néu co.

Glhi nhan san legng iGhi nhan san luong, chot so dién véi EVN Hang thang
iSéﬂ lwrong tung thang s€ dugc ghi nhan trén he

Danh gia san lirgng thong, nguwdi van hanh so sanh véi san lwong  |Hang thang
thiét ké Pvsyst.

Kiém tra hiéu suat hé thong Hang thang

Kiem tra ln¢u suat tam pin

3 den 6 thang

Kiem tra hoat dong bien tan

3 den 6 thang

Rua pin 2 den 4 thang
ngay khi phat

Stra chira, thay thé

hién 16i. hong




Nguoi van hanh kiém tra tra trang thai hoat dong ctia cac bién tan trong ctra s0 INVERTER.
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Alarms Cause Solution Alarms Cause Solution
Test - DC switch OFF Test - DC switch OFF
« Check PV connections « Check frequency at the inverter test points
Mo lnformation * Input voltage low/missing « Check polarity . llf:izej::n;:'":r::sﬂirfrsﬂ:gl:i.l.::diust upper
i 25l AL
« Polarity reversed « Check voltage >120V Single, >350V three OV-G-F: Over * Inverter detects grid ’ e

(Blank Screen)

* Main board damaged

Test - DC Switch ON
« Check vollage =120V Single, 2350V three
* |[f DC voltage is "0" replace inverter

Initializing
(Inverter stuck
in this mode)

* Inverter is waiting for
driving signal

Test - DC switch OFF

 Check PV connections

« Check polarity

* Check voltage >120V Single, >350V three
Test-DC Switch ON

» Check voltage >120V Single, >350V three

« Acable may have been damaged or loosened
In shipping replace inverter

Grid Frequency

Frequency as too high

* Check LCD reading, may be a bad
measurement circuil
Test - DC Switch ON

« Check grid standard

« Replace inverter

OV-G-V: Over
Grid Voltage

* Inverler deteclts grid
voltage as too high

Test-DC switch OFF

« Check AC at the inverter

« [fAC measures high, adjust upper limit with
permission from utility
Test - DC Switch ON, full power

* Check AC at inverter test points

« Compare with LCD

 [f AC measures high, cables between inverter
and interconnect are too small

« Check ampacity and voltage drop calculations

NO-GRID

* Inverter does not
delecl the grid

Test - DC switch OFF
» Check AC at the inverter test points
«L-L, L-GND
* Do NOT tell me 240VAC
* Check LCD reading, may be a bad
measurement circuit
Test—DC Switch ON
« Check grid standard
« Replace inverter

OV-DC: DC
voltage iIs too
high

* Inverter detects High DCV

Test - DC switch OFF

« Check DC at the inverter test points

« ITDCVis high, too many panels in the string
Test-DC Switch ON

« Check LCD reading, may be a bad
measurement circuit

« Replace inverter

UN-G-V: Under
Grid Voltage

* Inverter detects grid
voltage as too low

Test - DC switch OFF

» Check AC al the inverler tesl points

* IfAC measures low, adjust lower limit with
permission from utility

* Check LCD voltage reading, may be a bad
measurement circuit
Test - DC Switch ON

* Check grid standard

* Replace inverter

Test
« Measure DC and AC voltages

OV-BUS: DC _
* Inverter detects High » Compare with LCD
BUS voltage is
| DCV oninternal bus « Replace Inverter

too high
* Internal damage
« Wire came loose during shipping

Test
UN-BUS: DC * Measure DC and AC voltages

BUS voltage is
too low

* Inverter deteclts low DCV
on internal bus

« Compare with LCD

« Replace Inverter

* Internal damage

« Wire came loose during shipping




Bui ban trén
tam pin




Den Irang thai Mo ta

Bt Bién tan phat hién ngudn dién DC

. PEWER' v T ™ |l
Tat Ehaong co nguon DC hoac nguon DC thap
Bit Bien tin dang hoat dong dong

® OPERATION Tat Bién tan nging cung cap dién

Nhip nhiay | Bién tin dang khdi done

Bat (Canh bao hoéc tinh trang 16i dwoc phat hién
Tat Bien tan dang hoat dong dung




LU’U Y: Khi kiém tra hé thong PIN can vé sinh lam sach bé mat trwdc khi
kiém tra va danh gia.

CA&c tam pin bi bam bui gay suy giam hiéu suat thuwc ciia hé PIN mat troi.
Bui khdng chi gay suy giam hiéu suat ma con gay phat nhiét trén CELL
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Hinh anh nhiét cho thay su thay déj nhiét dd trén bé mat tam pin cao hon
0 voi binh thwong hoac vi tri 61 bat thwong gay nhiet do cao




. MUON TANG HIEU SUAT THI LUON
BAO DAM VE SINH SACH BE MAT.

* KHI KIEM TRA TAI SITE CAC KY THUAT
VIEN LUU Y KIEM TRA VAN DE NAY
TRUOC KHI DO

Tiéu chuan IEC 62446:2016 qui dinh bao cao, commissioning va khao sat
cho hé solar hoa luoi

Tiéu muc 690.1: Quy dinh vé cac hé thong chudi PIN, hé inverter, hé sac
cho solar hoa lwoi hoac hé solar doc lap

Xay dung qui chudn vé an toan trong van hanh va lap dat hé thong solar




Phai lam sach cac tam pin PV trudc khi tién
hanh kiém tra, dé két qua do 1a chinh xac
nhat

e Khi kiém tra luén chon thoi diém co gia
tri birc xa tot va on dinh nhat

» Lap dit cam bién burc xa va cam bién

nhiét do trén cting mot chudi Pin va cam
bién nhiét dd dat tai vi tri phia sau ctia tam
Pin.

» Tién hanh do 1dp lai nhiéu lan néu két qua
do c6 sai biét qua 16n so voi thong so6 cia
nha san xuat dé tim ra nguyén nhan

» Pam bao két noi tot voi cac tiép diém can
do

1500 =1500




KET NOI THIET BI PO VAO
CHUOI PIN CAN O

Chu y: Can doc ky hudng dan
sir dung may va cac hudng
dan an toan lién quan.




KET QUA THU PUQC TU PHEP PO BANG THIET BI
SOLMETRIC PVA-1500

* CoOng suat tao ra boi tam pin
la moi lién hé cha dién ap va
dong dién dugc san sinh boi
cac PV module. Bang viéc
xay dung dwong dac tuyén
tuyén duong cong |-V tir ldc
khong tai dén khi ngan mach
giup danh gia trang thai lam
viéc cua PV module

* Nguoidung co thé xac dinh
vi tri cla cong suat cuc dai
Mpp (vi tri giao nhau cua
Impp va V mpp )

* Nguoidung co thé diéu
chinh tai theo théng sé nay.

Current

Voltage Vo




PANH GIA KET QUA PO - Y NGHIA PHEP PO >C Solar

ﬂw

Tat ca cdc nha san xuat tam pin déu cong b6 céc biéu d6 dac
tuyén duwong cong I-V. Do d9, ky thuat vién cé thé kiém tra va
so sanh gia tri thwc té vadi gia tri tuyén boé ctia nha san xuat.

» Hé sb lap day duoc xem la mot chi dau
vé hiéu suat cia PV module phu thudc
vao vat liéu cau thanh tam pin nhu loai
keo, loai cell ...

» Neu gia tri do duwoc thuc té sai khac
nhiéu so vai gia tri cong bo clia nha
san xuat thi do la chi dau cho 16i ton tai
trong hé thong.

Isc
Max Power Point

Current

Voc

Voltage

THERMAL CHARACTERISTICS

NOCT % °C
4] 0004 XN
. 030 WX
e 045 N/X
Opersting trmper sture 40°C 10 05°C
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PANH GIA KET QUA PO — XAC PINH CAC YEU TO ANH
HUONG

Maximum power increases with increasing irradiance
Maximum power voltage changes little with irradiance

Curmrent Increases with
constant resistance

1000 W/nw

‘
Voo changes little : \

Increasing
lemperature
increases current

| ingt th.n
ncmumhw

Current

Current

with imadiance

Constant

Voltage Temperature Voltage
Anh hudng birc xa nhiét Anh hudng nhiét do

« O mirc blrc xa thap: Duong cong |-V thay déi rat 1dn.
» Bulrc xa tang = Dong tang = Cong suat toi da tang
- Dién ap thay ddi it vdi sy thay doi cla birc xa
* Nhiét do tang =2 Dong tang nhe
- Giam dién ap
- Céng suat dau ra giam.




DPANH GIA SO BO LOI DUA VAO GIA TRI Voc VA Isc

1. Neéu gia trj V,_do dugc sai khac so véi gia tri Voc ky
vong, co thé do:

+ Loi ngan mach diode bypass (shorted bypass diode)
+ LOi giam cap cam *ng dién ap (potential induced
degradation)

+ LOi két néi hoac day dan

+ Phan cyc nguoc (reversed polarity)

2. Néu gia tri | do dwgc sai khac so vai gia trij Isc ky vong, co
thé do:

+ LOi n6i dat (ground faults)
+ Vét nirt nhé (micro cracks)
t ..




DANH GIA KET QUA PO - MQT SO BAT =
THUONG TREN PAC TUYEN HAY GAP U
VA DU DPOAN LOI

+ Tam solar bi ban/ che khuat
+ TAm PV module bi gidam cap (I3o hda)

+ Gia tri birc xa s dung cho phép do
khoéng chinh xac.

2. Loi téng dd déc
+ Dudng dan shunt ton tai trong PV cell .

+ Puong dan shunt ton tai trong két noi
PV cell.

+ Dong |.. cia module khéng khép

3. L&i tén hao

+ DAy dan PV (PV wiring) cé dién trd qua
cao hodc kich thudc khong da.

+ K&t ndi trong chudi cé dién trd ting
cao.

Current

\ \
‘ \
v v

et

+ Dién tréd trong chudi PV module ting.
4. Lbi giam d6 déc

+ Dién tré chubi ting
+ L6i két ndi trong chudi kém.
5. L6i dién ap giam
Voltage U e o
+ Chudi PV string bi che m& lon.
+ Solar module bi giam cap (3o hda)



DANH GIA KET QUA PO - MQT SO BAT THUONG TREN PAC
TUYEN HAY GAP VA DU POAN LOI

Dua vao su thay d6i duong cong |-V va hé s6 lap

day FF so vdi duong baseline=> Du doan van deé
goc ré cla 10i dang xay ra.

’
______Expected curv L ______f‘mm““ -~ Expected curve
% # v N
\ \ Efect of module degradation of soiling __ \'x,.
- g Eﬂtdcﬂwmmmllnco“-_l \ g \
Effect of shading or damaged cell h-. \
" I.l\ L...." .
\_ X
' » e " >
Voltage V.. Voltage V.. Voltage Vi

Anh hudng béng che

Anh hudng dién tro day quan
hoac cell hong

' . ~ “ ~N N
Tam pin ban hoac xuong cap
- a7 ‘A ' ~ .
cao hoac van de ket noi

=PC Solar




=1PCSolar

THAY THE TAM PIN BI LOI

Khi phat hién chudi pin hay tam pin
161

Can 1én ké hoach thay thé cang sém
cang tot, N
Luu y: . A

1. Nguo1 duoc phan cong thay thé oy
tam pin can hiéu ro hé thong.

2. Puoc dao tao vé chuyén mon va -
ky thuat.

3. Puoc hoc an toan va hiéu rd cic
nguy co trong hé thong dién mit
troi.

4. Chuan bi vat tu thay thé, dung cu
thi cOng .

y
\ T ~
v AYARRARE akd i =

s &




TAI LIEU THAM KHAO

. Inverter Datasheet
. PV module Datasheet

. Inverter User Manual

. PV module Installation manual of STANDARD solar
Modules

= W N

5. Sometric PVA 1500 User manual
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