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Thesis Title Performance Analysis of 50 kWp Floating PV System
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Program Electrical Engineering
Thesis Advisor Associate Professor Boonyang Plangklang, Dr.-Ing.
Academic Year 2017
ABSTRACT

Solar power generation is becoming increasingly popular in both PV Farm and PV
Rooftop. Another type of installations that is highly popular overseas is Floating Photovoltaic
system (FPV). In Thailand, the FPV installation is not still implemented broadly. There have been
the specific studies or researches in the relevant fields such as the electricity efficiency and the
impact of the usage in that environment.

For this study, the prototype FPV prototype was installed in the Rama 9 reservoir area,
Pathumthani. The study aims to analyze and evaluate of 50 kWp FPV system which consisted of 5
systems of 10 kWp FPV system. The Homer Energy simulation was used to compare the
performance and the evaluation for the economics aspect.

It was found that the solar radiation of the FPV system was higher than the ground
system at the average of 25.1 W/m’ or approximately higher up to 6.1%. Temperature on the PV
panel and under the PV panel of the FPV system at the water depth of 10 levels (3-16 m.) is lower
than the PV panel of the ground system from 0.2°C to 1.8°C. In term of the energy generation, the

FPV system can produce more power up to 7.6%.

Keywords: floating PV, PV panel temperature difference, performance of PV power generation
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2.9.2 unupunenaduldmanyudingd (Modular Raft in Galvanized Steel)
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Energy Agency Photovoltaic Power System TASK 2 — Performance, Reliability and Analysis of

Photovoltaic Systems (IEA PVPS Task2) &4 1dmnualiimsdnszidilsaragaade 1l [8]
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(2.12)
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H. = Gi.Time (2.18)
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gun N3N 2 AAAY Floating PV (1) 2009) az PV 1) 2010) vua 2.4 kw e luiiuniion Juam

Fa0nwam3souneuwnI)sz@n5n e Floating PV ganiniszana 11%
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2.13.3 Mohd Syahriman Mohd Azmia and Mohd Yusof Hj [13] ’mt]ﬂizﬁﬂﬁ'lﬁ@
nfieuieuilszaninmvesiuga PV 2 liiuaz FPV 1 FPV dagaduilszneudisegiiifisuda
"y o & o ¥ 3 ¥ A v
agAunatluga PV tiogaguanuien uaziignldmeszuisnnuiouvesluga PV Tagns
Auldiaduarvesluga Tashszuuszgnnadounislannudund s 417 W', 667 W/m’
2 ' a a A o w ' @ = a
ez 834 W/m' wua FPY Jdszansamuazimaslidhgeaniiszuu pv il saudguuigi
A ° ' A & ° A a a ad
masves FPV mnguugives PV mluiehIdiseansnmmsnaalrldhaau
2.13.4 Luyao Liua, Qinxing Wanga, Haiyang Lina, Hailong Lib, Qie Suna and Ronald
' a 3 L) 5. a 4 X
wennerstena [14] WUIIHADINMTAAAITZUY PV uDaeeiivh 19l szansnimvesssuumuin

¥ k2
152319 1.58-2.00% 1HoMeUNUIZUL PV UUNUAY
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a (Y a d 4 au
3.3 mIeenuuuvasszuunan Inhnasnuuasernadnlyluandd
NMWIINVOINIBOALDDIAENITARAITzUUNAa T mdsauuasenagnielu

@

Y v
Tasesmsasznuihwsz i aagi 3.3 Usznoulildns

U

I a

1 ummaaummﬁmwmﬁmuﬁguﬂuua uuuamm VYUIA 10 kWp ‘DTL!’J’LJ 1 35UU
1ag 50 kWp 11U 5 52U

2. gaoumuiuasatuguszuy ihdmsuszuna dsznenaredunesmesvua 10
kW 6 Lﬂ%ﬂ\‘]

3.0 DC numlsasisaduuvasnilas1¥as 200-1x6  SQMMUG  1x6
SQ.MM. AL 4C-1x6 SQ.MM. /G 1x16 SQ.MM.

4.l AC 910 greumuiuesaruguszuy Tl 59d MDB-1 vesermsdninau
19e8 4x35 SQ.MM.

S.Wﬂ}ﬂllﬂaﬂigﬂﬂfﬁﬁﬁl‘hﬂ%UWﬂ 250 kVA

VDI Main DR TSIRUR dszfimses 9

B MDB
3P 125 AT
125 AF 36 kA
‘ CV 4Cx35 sg.mm
=
‘ IDPE Underground
MCCB Main AC 1 MCCB Main AC 2
3P 12 3P 125
Topp 3P 125 AT IP12SAT
125 AF 22 kA 125 AF 25 kA
SPARE
Moniloring Syst
MCB3P 2:A
& 3
Tead Protecti

\'w;%\l[ \-‘\wz{ MCCB AC4 \‘un“uﬁl \"‘%'\‘6[ \mmd]

3P 20 AT 3P 20 AT 3P20 AT 3P20AT 3P20 AT 3P20AT
125 AF £ KA, 123 AF [£ KA 125 AF 15 KAl 125 AF 1£ KA 125 AF [¢ KA 125 AF [£ KA
CV 4+ 6 5q.mm.
{.. 16 sqmm. SPARE
INV-1 I Wire Way 100+ 100 mm.
~ ~ INV-2 INV-3 ~ INV-4 ~ INV-5
INVERTFR 10 kW
INVERTER 10 kW INVERTER 10kW INVERTER 10 kW INVERTTR 10 kW INVERTER 10 kW
[T [T [ [ [T
R§45 b hle, l_/! F‘ l_/! I’\IF 1C -6 sqmm,
S 4 o S SR I Wire Way 100*100 mm,
[PV 4G 6.,
: I I | | 1o HDPE 20 mm.
i | | | | i
| Vl 2PV
On-Ground PV DC Panel PNC 1 X Pane! PNCF2 X dPVCE? X dIVC T4 ‘ ’ 2} dPVCES ’ X dPVCT6
T T PVIF241C - 6sgmm.
1C3SW 16315W C35W 16315W 1C3SW 1631w C35W 16315W 1C3SW 16 315W GV 1E3I5W
S0Wp  S0H0Wp Se0Wp  S0H0Wp SHOWp 5040 Wp SeOWp  S040Wp S0Wp  S00Wp SOWp  S0Wp

ﬂﬁ 33 ﬂTiE)fJﬂLL‘]J‘]JﬁJ]J‘]JNﬁGﬂV\IﬂW‘IﬁNWullﬁﬂ@1ﬂ¢lﬂiﬂ§\1ﬂﬁﬁi m‘umwmsm 9
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33.1 IaseadefisesSuunasasuaserfindunuiuanuazuuassil (Mounting &
Steel Structure)
o w { < . &
dmsuIasamsi @14 Ins e 191180 1ags2UD Mounting Structure 1Wunuy
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a L. A 3 Ay y ' o < ) o oy
DANIUYY (Aluminium) ﬁﬁﬂlﬁaﬂﬂllﬂZJWﬂiﬁWuNWUﬂ1§ﬂﬂ\‘lﬂ1ﬂlﬂﬁLﬂuﬁui]ﬂ?ﬂﬂﬁijﬂﬁﬂﬂgﬁﬂ?ﬂ

52U Hot Dip Galvanized @1uMN1A5§1U ASTM A153/123 F40AMMHINZAUAUNITIOITY

v v
HINUNUIINAUASLIINDUITINNITILIIAY @Ngﬂ‘ﬁ 34ua2 3.5
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S S 7SS
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‘ﬂﬁ 34 Tﬂfi\?ﬁ‘iNﬂTiGKP‘IGIQLLNQL%Q@LLZNE]WWIEJUUWH@U

‘ﬂﬁ 35 Iﬂi\i’diNﬂ15Glﬂ(5]\HLNQL%@@EL@TQ@WWGIEJLL‘]J‘]J’QE]EJH1

. " ,
3.3.2 szuunNUaosUl (Floating Pontoon System)
d ' ¥ oA A A a Lyyr )
Wuszuuguassinlszneuniuienamwisonenlsznon wisaansladield
3

a 1 o @ ]

naies Maudvesuasen 4 mu lanvuziiey Tael Inseadnsesndniugliula
v oo =)

v <3 o 4 : ¥
aau ulWﬂLﬁﬁJﬂ'ﬁfJﬂLﬂ'lwﬂl’ﬂ\WI'J‘V!HGlﬁﬁﬂﬁnilu"llﬂlliﬂﬂuﬂﬂlﬁ@ﬂ'§$%Tﬂlliﬂﬂixuﬂﬂﬂ]ﬂﬁﬂﬁuu']

9 WlFvinunvnnaadndsznn High Molecular Weight High Density Polyethylene
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(HMWHDPE) fip 1A11UNUNIUA9NIsaniogs nuaonisnszunnuazusudond Iag
! g o o =3 3’; % [
Tasamsa 1¥uasetihvuia (n) 50x(v) 50x(a) 40 cm. dmiulFaaasiuunslearsiadiuy

y .
aoe1i1 79319 3.6

3UN 3.6 aﬂym‘“‘wuw“l%mmﬂuLmﬂcﬁmiwammua@ﬂm [16]

333 STUVURIEAdIaeINng
sevunaa i mdaunasoiindluauisoi tyunanaau 60 kw Tag
wafumsanaauuiiuay 10 kW, w1 sguu HaIUDABEIN 50 kW, 3ni1mau 5 szuu
dmuurasadiaterfindi 191unu3seTive a3 Canadian Solar Inc. U CS6X-315P 117U
Wanua 192 LHIAg 315 W il

o

l).LLWQL%ﬁﬁL!ﬁQ@Wﬁ@H
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=
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Jaa & ¥

- a 3 ¥ o
2).uwwmﬁ'umm‘vmawmmuuuaaﬂm - AU UADYUINIUIU S TEUU

o w a

A da 2
MaINIHan 50 kW, 1FNUNAAAT 442.50 A1T1UUAT (AF19 5 1UAT 817 88.5 1UAT) TABLHIA

a all 1 ' v o gll 1 v sol a g‘/ ! 4
mm‘ﬁmmﬁﬂummmu 10 32AY ALA 3 — 16 LUAT TTAVUIVULAAAUNINY 1.31 1UaT (3NN.)

& dn &
MHNAAGY 442.50 AT WNAT
(N9 5.0 WIAT 817 88.5 LA T)

E4
v

d’ J a J ? a A = ' [ v
3‘1]7] 3.8 HAALAAUAIDINAYLUUADIUINAAINANINANAINY 10 5EAD

[

o s A o { { <
1Ag1i5180210AAUANHUL VD WHIAALTIDNAIAIIN 3.9 1azan3199 3.1 A9l

[

511 3.9 unumaduase 1finddne Canadian Solar Inc. §1 CS6X-315P Y11A 315 Wp [17]

52



M3199 3.1 AUANULVOUHAFAAUAIDINAT

?;‘Vgi}ﬂ Canadian Solar

U CS6X-315P

¥ila Poly Crystalline Module
Magaga (W) 315
UIIAUFIFA, Vp (V) 36.6
NILUAAAINDT, Isc (A) 9.18

1599 111A1995, Voc (V) 45.1
ATZUAFIFA, Ip (A) 8.61

1149 x 817 x WU (Haamag)

982 x 1954 x 40

33.4 S2UUBUNDS AT

a P ¢ a x 4 ' )
DUIDINDIVUA Three Phase Grid Connected Inverter c?iﬂ%"lumn%am@mi’mu

° [}

szuudmevesns lihdiugiinig flundaduaives LEONICS §1 APOLLO GTP-4010TLP

Ao ° A a2 o A =
NNA 10 kW 31UIU 6 1ATDN iTﬂﬁ%LﬂfJﬂﬂQgﬂﬂ 3.6 UagM13 1IN 3.1

U
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51 3.10 Buneines LEONICS ju APOLLO GTP-4010TLP 10 kW [17]



M5199 3.2 UAMINAUANHAULYDIOUNID3IADT LEONICS §U APOLLO GTP-4010TLP 10 kW

Input (DC)
DC voltage range, mppt (V) 250t0 950 V
Maximum DC voltage (V) 1,00 V
Output (AC)
Nominal AC output power 10 kW
Nominal AC current 17A
Nominal output voltage 400/230
Output frequency 50/60+2 Hz
Total Harmonic distortion THDi < 3%
Efficiency
Peak efficiency 98 %
MPPT efficiency 99.9 %

3.3.5 gunsaiflesiulWihdounduaeszuuimitoues nvln. (Back-feed Protection :
BFP)

< sda ¥ 4 [ @ i a
Wuginssinaanuietloswnundea lwihanaa ldninszuna Tnadowdrane
o ' @ o A & Y 9 F) U @ A
srUs g0 nin. dnazmsiuvesie WoanuaeIns 14 lliiesndindsaui

a [ 4 4 ] A N/ o a 4 ] a

naa ldainTaauyad gUnisiarzdemaanruaunsiauvesdunoesmoes lilvnaa vl

1 Y 9 a (2 A
WINNNMANUADINST IFIUDT ﬂ\iqﬁ‘ﬂ‘ﬂ 3.7
- v

+.=ONICS.

1 3.11 ginsaitfesiulWihdounduaeda (Back-Feed Protection)
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faananmeluTasanisa uﬁﬂdmiﬂm 3.12 ﬂi”ﬂ’t’]‘u"lﬂﬂ’mﬁ)‘ﬂﬂi A9l
1.32UUNTENOTYY IV Wi-Fi

- . y
2. 8011 Insuasasiviaanimenmeauazlsuasiiey
3.98UVATIVIAYUNY LMY Solar Cell

4.520Ud%0 10 Back-Feed Control

FA~

v - ' ) J 1
3UN 3.12 uaawumuaNAaaag 1Jﬂsmswuumamﬂmﬂ“luimqmsdl

3.4.1 52UUATENOTYRIY Wi-Fi
MU TZEUANTTOULVBITZVUT AU A1NATTIUMITIATIZHYES IEC 61724
o Y A o a J A a A ] Y o a
suudealimsianmmnimesvesszuunan lWig Tunaiasa fe Amanudusiduaiornag
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ANIINVBITZVY A3 3.13

55
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PV Module Temperature/
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51U 3.13 mwsawvesszuunssnedyaIn Wi-Fi melulasinis

U

- y
3.42 @oil Insuinsnsivdaanneimauazlsuaiiny
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3UN 3.15 ’dmuT‘ﬂﬁmmummuwﬂmmimaaﬁmmuuuaaﬂm

3.4.3 32UUATIVIAQUNYNIAI Solar Cell

v Y
@

szuvasvinguuniuunasnazlduns dmivszuunan Tdha Aaaasuu

k4 a Sql ' 1 1 [
Wuau nazuuvase wdetoyanng 5 w1 Aol MQTT Protocol H1UIAS 0% wd yai1al

o

wiFi Taoan 5 lWdouru Taar5isaduuia 5V 0.5 Watt #3317 3.16

a

a da 3 £ a
1J<n 3.16 5W1J1J1§li'Ji]?ﬂﬂmﬁﬂﬂﬂuuw\um“’1@1!LNQ dwsuszuunan luihg Naeasuuiuay
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3.44 SZ‘]J‘U?'N"ITE]HE] Back Feed Control
v @ 4 a o
‘iz‘]J‘]Ji]zi‘]Ji‘]JslTE)HQMﬂQﬂﬂﬁm Back-Feed Protection U94N191/3 5N Leonics 19

datoyannq 1 w1il A1e31uDU MQTT Protocol AIUIATDUBTY MY WiFi As31lh 3.17 Foya

1) maalnihanaasvveaszuu
o w d' a T W 1 a 4 4
2) mas i ranse uvewaazdunesnes

o o d' a 1 a 4 4
3) mad i ananazauveanazdunssmos

-y

311 3.17 szuudadeya Back Feed Control
a d Y

3.5 msaanzrimssanuuvlaal®lysunsy HOMER ENERGY

o @ I ~ a o

115D Homer Energy [18] WuTsunsunlflumsdinsizimanummnz auveans

a J a o 9}3’/ A A g A '

ponuuuszuuraa lihanaduasernad a1vsoeonuuyldanssiandlumsirouaouuy
9a5% (PV Stand-alone system) HALNIT WouADITNIT UMY (PV Grid connected system)
Tagldsunsvazsiimisiaosn Uiy aeoInasn lduaazaraiar uaznasnu lwihnnaala

d' Y a csalz [ d'
MNTZTUUNADINITITAANN @N?IJ‘VI 33
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51 3.18 laezunsumsesnuuuszuuran ihonmaduaserfindninTsunsy Homer

Energy
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U av

o 1 d'a a dy d' d' Y o = A
mﬂmlmummmszuuwamwﬂm melununlassimsnlgiimsanyinazive Ao

a

asfn ﬂﬁ 14 9371 0 aﬂmmu@ uawammﬂ 100 0971 7 aaazTuoon tag ﬂWﬂ'JHJLGUiJiQﬁﬂ’N

orfindimdenoluiti vanusl Famsni 33 Tagldinssaesnnudusadaicerfind

@AYTIeROU(KWh/m’/d) 910 11511051 Homer Energy #9317 3.19 1ag 3.20

q’ 1 Y v A a N\ é’ ~ =
M13197 3.3 mmmmjmmmmmmmaama“luwuw i].lIT]iJ‘ﬁWLl

A

£ V52 PR 10 ) DR V% 3 PR & 1% ¢ P W 3 B 1.9, .9, .f. .8, .. N 5.0.

I3

A9 4881 5.142 5739 5975 5413 5.063 5.069 5.048 4.966 4.710 4.655 4.977

a 4
2INHY
Bazeline data
Fanth Cleamess | Daily Fadiation = : : . Global H?r'rzontal Radiation G
Index | (Kwhim2/d) | SE\ I/
January 0.584 4,881 S5l 1M ON A .| | -
February | 0.561 5142 E | 04
tarch ne72 5734 41 | | g
Al .56 5.975 = |4 Lt | [oe £
s [ w
May 0.508 5413 a3 ™ el s
June 0473 5.063 E_ 0.4 E
July 0,479 5069 b 3]
August | 0.473 5.048 Lo 0.2
September| 0.4a3 4 966
Bl Lol i Y o Feb M A M J ; Jul A -E'r ! Ot N -D' LB
1 lan  Fel ar Apr May Jun ul Aug Sep ov Dec

Novgmber 0547 4655 Daily Radiaticn === Clearness Index
December 0.617 4.977
Average: 0529 5.136 Plot... | Expat... |
Scaled annual average (kwh/m?Ad) | 5.13614 Help | Cancel | oK |

3 3.19 ﬂ’JmL“lJiJNﬁﬂNmﬂﬁﬂmﬁﬂﬂlﬂﬂﬂiuﬂi‘n Homer Energy
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311 3.20 AnuINTIaAeNAd ludaziAeuYee11/51n5N Homer Energy

1 1 1 [ a d { g’.f
Homer wunlugianan 12.00 - 13.00 W. fﬂﬂ’J]llI,‘lgljiJi\‘]’LdTﬂ'NBWVIG]ﬂlﬂaﬂ’gﬂ@'ﬂﬁﬂ@ﬂﬂﬁ

1w [l [} 1 @ a { o
N 0.7942 kW/m” og lusufeumeion tazanuinsIdaisenadmasiganaon

)}
o

Hour of Day

Irverter
B0.0

Mean autput 94
Mininum output 0.a
b axirnunm output 2B
Capacity factar 16.6

Apr

Mar

R ectifier
E0.0
0o
0.0
0o
0.0

May

WA 0.5979 kW/m® og lugiudougainu

Uitz

ki
ki

K
4

B |
|!~iim

Inverter Cutput

Jun Aul

Cuantity Irveerter
Hours of ﬁperation 4,393
Energy in 95, 5EE
Energy out 87,000
Losses 9,667
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ﬂj‘l’l 3.21 UszanimnvousaduaioNnduazounNosInes
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60 Inverter Output Power Monthly Averages

Average Value (kW)
o
8

N
bl

o4

Jan Feb T Mar T Apr T May T Jun Y Jul T Aug T Sep T Oct T Nov Dec Ann
Month

511 3.22 nslmaalndhanan 18 lunaazifou

Y

2 s

103U 321 uaz 322 1dRadRUNBSIARTILIA 60 kKW F9919N1391009U09

9
v v 1

1151053 Homer Energy 92 lama luliundenaiuminy 9.9 kw a1unseiiiunsiuia Capacity

Factor %ﬂﬁ’whﬁ”u

Capacity Factor = MX 100% = 16.6%
60 kW

Tasseazideaniiad ez ndsnulduadennaa laluunazidounaaaliimiuaa

=
M1319N 3.4

m3af 3.4 waanu liundsiingalanin 115054 Homer Energy luisazifou

madldduede  daddddh 5
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Cost
Component
[THB]

1.0n-Ground PV System
- PV module 315 W 91U 32 LK 288,000
- 3-phase Grid inverter YU1A 10 kW 1 Lﬂ"aé’m 125,000
- Taseadadanazszney PV module 43,600
- a10'l4v1 PV cable Qﬂﬂiﬂﬁﬂ%ﬂ junction box 36,000

no3evane vl HDPE 300 was
2.Floating PV System
- PV module 315 W 91191 160 1#3 1,440,000
- 3-phase Grid inverter UU1A 10 kW 5 Lﬂdilm 625,000
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59n
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Cost
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- Tnsearddauazilszneu PV module nuvozgiiiion 1,350,000
- Floating platform SmsuAasanazlszney PV module 400 A3 .41 2,320,000
- auenuuliusyau 18 ddanuase ginsal Uszneunuaien 400 as.u 240,000
3.Monitoring and Reporting System 682,000
4.Project Management 1,296,000
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QUARTECH
MAX POWER CS6X
305|310|315P

Canadian Solar's new Quartech modules have signi-
ficantly raised the standard of module efficiency in
the solar industry. They introduced innovative four
busbar cell tachnology, which demonstrates higher
power output and higher system reliability.
Worldwide, our customers have embraced this next
generation of modules for their excellent perfor-
mance, superior reliability and enhanced value,

NEW TECHNOLOGY

- Reduces cell series resistance

- Reduces stress between cell interconnectors
« Improves module conversion efficiency

« Improves product reliability

KEY FEATURES

Higher energy yiald

+ Dutstanding performance at low irradiance

+ Maximum energy yield at low NOCT

« Improved energy preduction through
reduced cell series resistance

Increased system reliability

+ Long term system reliability with IP67
junction box

+ Enhanced system reliability in extreme
temperature environment with special
cell level stress release technology

Extra value to customers
« Positive power tolerance up to5W
+ Stronger 40 mm robust frame to hold

snow load up to 5400 Pa and
wind load up to 2400 Pa

- Anti-glare project evaluation

« Salt mist and blowing sand resistance
apply to seaside and desert environments

W

> CanadianSolar

insurance-backed warranty
non-cancellable, immediate warranty insurance
linear power output warranty

(25
kean

product warranty on materials
and workmanship

MANAGEMENT SYSTEM CERTIFICATES*

150 9001: 2008 / Quality management system

IS0/TS 16848; 2008 / The autometive industry quality management systam
150 14001: 2004 / Standards for environmental management system

OHSAS 18001: 2007 / 1 ional | health & safety

dards for occup

PRODUCT CERTIFICATES*

IEC 61215/ 1EC 61730: VDE/ MCS/ CES JET JSIIY KEMCO/ CEC AUACOC/ INMETRO
UL 1703/ [EC 81215 performance: CEC listed [US)

UL 1703: CSA J IEC 61701 EDZ: VDE / IECE0068-2-68: G5

PV CYCLE [EU) / UNI9177 Reaction Lo Fire: Class 1

A&ELCmwE W e & aF

* As there are different cenification requirerments in different markets, please contact
your local Canadian Solar sales rep: for the specific o
the preducts in the region in which the products are to be used,

CANADIAN SOLAR INC. is committed to providing high quality
solar products, solar system solutions and services to customers
around the world. As a leading manufacturer of solar modules and
PV project developer with about 9 GW of premium quality modules
deployed around the world since 2001, Canadian Solar Inc. (NAS-
DAQ: CSIQ) is one of the most bankable solar companies worldwide,

CANADIAN SOLAR INC.

545 Speedvale Avenue West, Guelph, Ontario N1K 1E6, Canada, www.canadiansolar.com, support@canadiansolar.com

100



MODULE / ENGINEERING DRAWING (mm)

CS6X-310P / I-V CURVES
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ELECTRICAL DATA / STC* MODULE / MECHANICAL DATA
Electrical Data CS6X 305P 310P  315P Specification Data
Norninal Max. Power (Pmax) 305W  310W  315W Cell Type Poly-crystalling, 6 inch
Opt. Operating Voltage (Vmp) 363V 364V 36.6V Cell Arrangement  72(6x12)
Opt. Operating Current (Imp) 841A  852A  861A Dimensions 1954 %982 x40 mm (76.93%38.7 % 1.57 in)
Open Circuit Voltage (Voc) 448V 449V 451V Weight 22 kg (48.5 |bs)
Short Circuit Current (Isc) 897A 9.0BA 9.18A Front Cover 3.2 mm tempered glass
Module Efficiency 1590% 16.16% 16.42% Frame Material Anodized aluminium alloy
Operating Temperature -40°C ~ +85°C J-BOX 1P67, 3 diodes
Max. System Voltage 1000 V (IEQ or 1000V (UL). Cable Amm? (IEC) or 4 mm? & 12 AWG
Madule Fire Performance TYPE 1 (UL 1703) or 1000 V (UL), 1150 mm(45.3 in)
CLASS C (IEC 61730) Connectors MC4 or MC4 comparable
Max. Series Fuse Rating 15A stand. Packaging 24 pes, 608 kg '
Application Classification Class A (guantity & weight per pallet)
Power Tolerance 0~+5W Module Pieces 528 pes (40' HQ)
: per Cantainer
* Undder Standard Test Conditions (STC) of radiance of 1000 Wi, specum AM
1.5a0d coll temperature of 25°C.
ELECTRICAL DATA / NOCT* TEMPERATURE CHARACTERISTICS
Electrical Data C56X 305P 310P 315P Specification Data
Nominal Max. Power (Pmax)  221W  225W 228 W Temperature Coefficient (Pmax) -0.43% / °C
Opt. Operating Voltage (Vmp) 331V 332V 334V Temperature Coefficient (Vac) -0.34%/ °C
Opt. Operating Current (Imp) 6.68A  677A 6.84A Temperature Coefficient (Isc) 0.065% /°C
Open Circuit Va!tag& (Vac) 412V 413V 415V Nominal Operating Cell T ature  45:2°C
Short Circuit Current (Isc) . 7.27A  736A 7.44A
buoebing o yshonid imbleths &\ \ 1 e, 44 g PARTNER SECTION

PERFORMANCE AT LOW IRRADIANCE

Industry leading performance at low irradiation, +96.0 %
maodule efficiency from anirradiance of 1000 W/m?ro
200 W/m? (AM 1.5, 25°C).

The ification and key described in this Datasheet may deviate slightly
and are not guaranteed. Due to on-gong innevation, research and product
enhancement. Canadian Salar Ine. reserves the right ta make any adjustment to
the information described herein at any time without notice. Fiease atways obtain
the mast recent version of the datasheet which shall be duly incorparated inta
the binding contract made by the parties governing all transactions related to the
purchase and sale of the products described henein,

Caution: For professional use only. The mulubon and m"l‘\l}ﬂf W modules
‘skill

requires professional
Pleasi read the safety and installation imstructions before m the lﬂm

CANADIAN SOLAR INC. March 2015. All rights reserved, PV Module Product Datasheet [ V5.1_EN
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APOLLO GTP-4000TL

Three Phase Grid Connected Inverter

» Output transformerless topology

High reliablity and high efficiency

Integrate with Maximum Power Point Tracking (MPPT)
Special design for using at high grid fluctuation area

2 independent MPFTs (for 10kW-20kW model) and

3 independent MPPTs (for 30kW-50kW model) which
10KW-20KW models support parallel connection

Two PV configuration mode (Independent Input Mode /
Parallel Input Mode) for 10kW-20kW model

« Three PV configuration mode (Independent Input Mode /
Parallel Input Mode / Mixed Input Mode) for 30kW-50kW
model

Industrial-grade components used for robust operation
PV side protection; over current protection

Grid side protection; over current, over / under voltage
and frequency protections

IP65 protection for outdoor and harsh environment
Frequency shift energy management control

Data logging and real-time monitoring via
communication port

« lested to comply with IEC 61727, IEC 62116 and

|EC 61683 standards

5 Years warranty

30KW-50KW models » IS0 9001 and ISO 14001 certified factory

PV aray

Grid Connected Inverter
(Apollo GTP-4000TL-seres)

DC AC AC

The APOLLO GTP-4000TL series inverter is high performance three phase grid connected inverter that integrated with PV
maximum power point tracking (MPPT) to extract maximum DC power generated by PV array. It can operate at their
optimum power output voltage even under variety weather conditions and also offers user-friendly and high efficiency circuit
design. With real-time monitoring software, the inverter can help users to monitor

Grid Connected Power System and calculate the acurate saving energy.
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APOLLO GTP-4000TL series Three Phase Grid Connected Inverter
MODEL
1 KW 13 KW 16 kW 19 kW 22 kW 33 kW 55 KW
10 kW 12 kW | 15 kW | 17 kW | 20 kW | 30 kW | 50 kW
T
620 Vdc
250 - 950 Vdo
1,000 Vdc
200 Vido / 250 Vdo
Independent Input (defaut) / Parallel Input Independent Input (defaut) /
Parallel Input / Mixed Input
2x13A 2x13A 2x21A 2x21A 2x21A 3x26A Ix36A
21 271 2/2 212 272 i 3z 3/4
5.5 KW B.5kW 80 KW : 2.5 kW | TEW 1 1 KW 18,33 kW
400 Vac (L-L) / 230 Vac (L-N) :
(380 Vac (L-L) /220 Vac (L-N) and 415 Vac (L-L) /240 Vac (L-N) are optional)
Three phase four wires.
/80 +2Hz
17 A 204 1 244 L [ | 48 A | 75 A
0.9 Teading ~ 0.9 laging (0.8 e
S8
99.9%
yes
b
yes
Ve
S
yes
yes
option
PV parallel status, Nomal Alam, Fault
PV input (Voltage, Current, Power), Bus voltage, AC (Voltage, Frequancy, Cument, Power) erature (Fan, Envirenment), System status,
PV input mode, Power peak (Today, History), ed energy (Today, Week, Month, Year),Total g d energy, Setting, Event log
Wi
<40 dBA
-25'Cta60'C.
0 - 95% (non - condensing)-
Natural | Fans
IEC 61727, IEC 62116, IEC 61683
IP 85
553X 71.5% 28 | 63.6X 100 x 26
36 kg | 36 kg | 40kg | 40 kg | 40 kg | 61kg | 67 kg

o P In that manner, ha abo
Authorized Distributor

LEQ ELECTRONICS CO.,LTD.

27, 29 Sci Bangna-Trad Rd 34, Bangna, Bangna, Bangkok 10260 THAILAND Tel. 0-2746-9500, (-27488708 Fax 0-2746-8712 e-mail : RNE@lecnics.com
= www lgonics.com =

may be changed witiout prier notkos.

Authorized Deser

PLENBRAC Y. 218 Rav. 400018
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Performance Analysis and Comparison Study on Temperature Effect of a Floating PV System and on-

ground PV System
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Abstract

This paper presents a comparison of the performance 10 kWp on-
grounsd PV systems and the 50 kWi fating PV systems. [t is located in
the Rama 9 waier pool arca. Pathum Thani. By the daia of the solar
radiation intensity, the temperature of solar pancls mounted at different
water depths and the electricity produced during the period from 06.00
to 18,00 of April 2017, From the measurement data Floatng IV has an
average solar radiation imensity of 426.1 W /m’ which is 416.9 W fm
above the ground and the rempemture of the solar panel mounted water
level depth is less than that installed on the ground about 3 C, However,
the electricity penerated on ground and floating inswllations was higher
than 0160 and 0.56 kWh' kWiday. Researchers have speculaied that
large amounts of dust may be present on the pancl. The power
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