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ABSTRACT

CKA& (GKSaxa Ara | LI NI 2F a{O LINBINIY a9ySNHe
Technical University of Athendts subject is the implementation of gridonnected

photovoltaic systems of power up to 500kW, as well as the implementation of autonomous

system of photovoltaics with energy storage able to supply the energy needs of a residential

complex up to four households.

To this day, the largest percentageenergy production results from the exploitation of fossil
fuels. However, the rapid growth of industrial production along with the growing energy
requirements of developed countries make the use of such resources extremely uneconomical
and more importatly destructive to the environment due to the pollutants emitted from the
burning of fossil fuels.

In recent years there has been a worldwide shift towards alternative energy resources with

an emphasis on renewables. Greece is a country where the productielectricity is based
LINAYINREf&@ 2y fAIYyAGS LXFylad LY vHanmpI -0 KS DNBS
fAILGA2yE 2F GKS unfillthé feary2028. Sifey BanBRe Natiénal Erigy

and Climate Plan (NECP) has beatified, which comes to contrilie to the new Green

Agreement promoted by the European Commission. This sets target goals for the year 2030

to reduce greenhouse gas emissions by over 56% compared to 2005 emisgimrEsethe

share of RES in gross fisahsumption by 35% and the improvement of energy efficiency so

that the final energy consumption in the year 2030 to be lower than that recorded in the year

2017.

Therefore, there is a growing business interest in the installation of RES electricitatimmer
units, while at the same time the government promotes energy class upgrades of existing
building facilities through state subsidies.

This thesis examines the financial viability of such investments for photovoltaic power plants.
With the help of safvare program, the photovoltaic stations are simulated. For the simulation
the photovoltaic panels, the inverters the geographical location and the means of connection
are selected. For parametric solutions, the final energy production, the losses obderved
each solution and the economic evaluation of the investment are calculaiéén a
simulation is performed for an autonomous photovoltaic system with parametric solutions for
the voltage level and the desired days of autonomy regarding the choicattefries. During

the simulation, the number of batteries, the photovoltaic panels and the charge controllers
are selected. Similar to the photovoltaic stations mentioned above, the output results are the
energy production, the losses and an economic evauador each solution that is proposed.
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Global primary energy consumption by source

Primary energy is calculated based on the 'substitution method’ which takes account of the inefficiencies in fossil
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fuel production by converting non-fossil energy into the energy inputs required if they had the same conversion

losses as fossil fuels.
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Global energy demand and CO2 emissions trends in the Stated Policies
Scenario, 2019-2030
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Total energy supply (TES) by source, World 1990-2018
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Key fuel trends in the Stated Policies Scenario, 2019-2030

Primary energy demand by fuel, Indexed to 2019 levels
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PV Module ASP ($/W)
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Project Site Vanant
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Project’s name 500K\ PV Grid Connected Chient name Hot defined
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Meteo File Khaidaria_MNSO_SYN.MET Meteonorm 8.0 (1994-2006), Sat=100%  Synthetic L1} J q 0
Please choose the plane orientation |
Variant Forew [ e | w mot T reooer | peee 7]
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Array losses 0.00 kwhjdlipjday
@ Detabed losses @ rod Q Advance System losses 0.00 kwh/kwip/day
@ s C] i
@ storage @ ecoromsc e etaded res:
Qﬁn_-—-nn ] et
r['c'-H\hIT]'I'Ih>""' BT h <Y At +aeald 1 ' h A Al B | B >W

m5+1’h,‘C" fw > <w ! ¢

B';'Ch Yy B h * ! I8 , 1 7 h * ¢m Cwsts' B LY Y S B <Wh !
L4 >wah - R I ST s Ah s
¥ < ¥ J(’)‘n">¢'_3§2\"h CE] [ B ' Y h a1 Y A h ¢ * A B h 1 >wAaA®B
h-v"CB’B( K jrj<rVL||(l‘Bl _V:')(W-J‘*“Itbu‘;:" B_'Ah_
L B - Y ) h o B h " A 1 " h > B w - B " h -7y > Y 5
Geographical Coordnates  Monthly meteo  Interactive Map
Updating geographical data . o
Selected point
E Locaity: [T [Search | 223581, 39,2087 Locality
o o g :::v:v
o g
¥ 3 Latitude (°)
Longitude (°)
‘%"’; Alttude (m)
> L €030 1"
AN iz
L P 3 Dapoara
s:;“”‘f.
‘.Ewml .szwel o
rl'(.‘_g\hrl‘n'<“1" 18,1 7~ h to¢n fow ot >8 <w ! ‘_“ <Y1t st e t + &
r s A s * “ha , 1" ! I8 , 1 "~ h * C¢m Y- Yt 8 Y h !
IR LT AT A_h oh >h _h hT ot gt
t B h‘_h ¢ h* >‘V’5’exae|h°["_hN’m\7hJj5’““<.‘u5_‘hh'/\h‘<.‘_t'5'l Cwot
T<h ¥ ‘opTZonmr Th, " CTD FRHOCSE HHIOEAOHT TN L B4 >wWA
- h ~ _"ts/\_h‘_l‘_"/\ I’/\hﬁ‘h n

24



Site Khaidaria

Country Greece

Region Europe

Meteonorm 8.0 (1994006), Sat=100%

Source

Latitude 39.3007°

Longitude | 22.3542°
Altitude 134m

Time Zone| 2 GMT
Albedo 0.2

Global I-_Iorizontal Horizont'al 'Diffuse Temperature Winq Relgti\_/e

values Irradiation Irradiation Velocity | Humidity
Month 12KKYUYKY| 12KKYUuKY c/ m/s %
January 63.2 28.9 6 1.90 78.1
February 77.2 36.6 7.7 2.19 75.5
March 125.7 60.3 11.1 2.3 68.7
April 160.5 72.5 14.6 2.39 67.4

May 199.5 72.7 20.2 2.5 58
June 207.9 85.3 25 2.6 51.5

July 215.1 85.2 27.9 2.7 46.6
August 197 70.3 27.3 2.51 48.3
September 143.9 49.8 21.8 2.2 63.4
October 98.1 48.4 17 1.71 71.6
November 63.8 29.8 11.7 1.41 80.7
December 52 29.1 7.2 1.69 79.5
Year 1603.9 668.9 16.4 2.17 65.8
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F Orientation, Variant "New simulation variant™

R Y Foed TitedPlane |

Field parameters

Tilt 27° Azimuth 0°

Plane tilt |27.0 -

Azimuth 0.0 °

26

/ West East
South
~—Quick optimization
Optimization with respect to | O
@® Yearly irradiation yield
) Summer (Apr-Sep) 12 T T T T
O Winter (Oct-Mar) L
1.0
—Yearly meteo yield I
Transposition Factor FT 115 08l {FTranspos. = 1.1 o8 ’
B Lossfopt. = -0.6% L
Loss With Respect To Optimum -0.6% 08 1 06 | 1 L L |
Global on collector plane 1842 kWh/m?2 0 30 F'Iunetiltﬁu S0 -S0 60 ﬁw Uﬁknlaggn 80 =0
The orientation is not defined.
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ELECTRICAL DATA (STC)
Peak Power Watts- Pmax (Wp)*
Power Tolerance-Puax (W)
Maximum Power Voltage-Vmpe (V)
Maximum Power Current-Impp (A)
Open Circuit Voltage-Voc (V)
Short Circuit Current-Isc (A)

Module Efficiency n m (%)

STC:Indiance 1000W/m?, Call Temperature 25°C, A

310
1711
I3
1819

203

312

17.16
7.5
1824

20.5

314
1721
377
18.30

20.7

ir MassAMLS, *Maasuringtolerance: £3%.

h
545 550
316 318
17.24 1729
37.9 381
1835 1839
209 210

Electrical characteristics with different power bin (reference t0 10% Irradiance ratio)

MECHANICAL DATA
Solar Cells
No.of cells
Module Dimensions.
Weight
Front Glass
Encapsulant material
BackGlass
Frame
J-Box

Cables

Connector

Monocrystalline

110 cells

2384x1096x35mm (93.86x43.15x1.38 inches)

326 kg (71.91b)

2.0 mm (0.08 inches), High Transmission. AR Coated Heat Strengthened Glass
POE/EVA

2.0mm (0.08 inches), Heat Strengthened Glass (White Grid Glass)
35mm(1.38 inches) Anodized Aluminium Alloy

P68 rated

Photovoltaic Technology Cable 4.0mm?(0.006 inches?),
Portrait: 280/280 mm(11.02/11.02 inches)

Landscape: 1400/1400 mm(55.12/55.12 inches)

MC4 EV02/TS4*

*Pleasa refer to regional datasheet for specified connector.

TEMPERATURE RATINGS
NOCT wominai operating Cell Temperature)
Temperature Coefficient of Pmax
Temperature Coefficient of Voc

Temperature Coefficient of Isc

MAXIMUMRATINGS

43°C(+2°C) Operational Temperature  -40~+85°C
-0.34%/°C Maximum System Voltage 1500V DC (IEC)
-0.25%/°C 1500V DC(UL)
0.04%/°C Max Series Fuse Rating 35A

Total Equivalent power - Puax (Wp) 567 573 578 583 589
Maximum PowerVoltage-Vmpe (V) 310 312 314 316 318
Maximum Power Current-Impe (A) 18.31 18.36 18.41 18.45 18.50
Open Circuit Voltage-Voc (V) 73 375 377 379 381
Short Circuit Current-lsc (A) 19.46 1952 19.58 1963 1968
Irradiance ratio (rear/front) 10%
Power Bifaciality 70£5%.
ELECTRICAL DATA (NOCT)
Maximum Power-Prax (Wp) 401 405 409 413 416
Maximum Power Voltage-Vmpp (V) 288 290 29.2 29.4 295
Maximum Power Current-Impp (A) 1393 13.97 14.02 14.08 14.10
Open Circuit Voltage-Voc (V) 351 353 355 357 359
Short Circuit Current-lsc (A) 14.66 14.70 1475 1479 14.82
NOCT: iradiance at B00W/m#, Ambiant Temperature 20°C, Wind Spacd mis.
n' ¢ 4-5Datasheet U " AG N Y |
alb/product/VERTERE19
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WARRANTY PACKAGING CONFIGUREATION
12 year Product Workmanship Warranty

30year Power Warranty

Modules per box: 31 pieces

Modules per 40’ container: 558 pieces
2% first year degradation

0.45% Annual Power Attenuation

(Please refer to productwaranty for details)
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https://www.trinasolar.com/en-glb/product/VERTEX-DE19
https://www.trinasolar.com/en-glb/product/VERTEX-DE19

® Grid system definion, Variant VC5: “New simulation variant™

Sub-array
Sub-array name and Orientation Pre-sizing Help
Name ‘P‘«' Array | D No sizing

o

Enter planned power @ kWp (7]

“hh 2w A_h7)h

List of subarrays

F+ e AB v oA

#Mod

Name

B ihv,erfer“ © /SbIISGW100KHT. ' GinlongTechnologies

“h ¢ h

+

Orent.  Fixed Tilted Plane P o . o avalable area(moduies) O 7483 | m? ol e
Select the PV module PV Amay )
[vaiable Now | Fiter [A1PV modues Bitacial module (@ Bifacial system Trina Scler - TSM-DEG1GMC-20-{L ; 1
[ Trina Solar | (535w 26 Simona ‘TSM-DEG 18MC-20-{IT)-535-8¢ Since 2020 Datasheets 2020 || G Open
[0 use optimizer
Sizing voltages : Vmpp (60°C) 273V
Voo (-10°C) 410V
Select the inverter Gsore
[ Avaiable Now Inverter Info 60 Hz
[Goodwe ]
] perating voltage 300-600 v Global Inverter's power 0 kivac
Use Ihh\lrl'\FFT;\wdmy unused Input maximum voltage: ov
Main input Secondary
Design the array
Number of modules and strings. Please choose the Inverter model. | Global system summary
0 = The total power sng\:a:reesa% 1kW (optimal) Ry .
[ e 4783 : Module area 3mz
— : : Mo, of inverters 1
= [ o diance 1000 W/m?2 i T 0.5 kwp
erload loss 0.0 % o T 17.3 " 0.5 ! o ‘;i-:
Nb. modules 1 Area Array nom. Power (STC) 0.5 Frem e
Q, system overvew | o Smpified sketch 3 cancel ' x
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nputDC

Max. input voltage

lated voltage

start-up voltage

MPPT voltage range

Max. input current

Max. short circuit current
WPPT number/Max. input strings number
Jutput AC

lated output power

ax. apparent output power
Wax. output power

lated grid voltage

ated grid frequency

ated grid output current
Max. output current

Zower Factor

THDi

=fficiency

Max. efficiency

U efficiency

Jrotection

JC reverse-polarity protection
short circuit protection
Jutput over current protection
surge protection

rid monitoring
Anti-islanding protection
strings monitoring

JV Curve scanning

ntegrated PID recovery
ntegrated AFCI (DC arc-fault circuit protection)
ntegrated DC switch
ntegrated AC switch

1100V
600V
195V
180-1000V
10°26A
10%40A
10/20

100 kW 110 kw
110 kvA 121 KVA
110 kW 121 kw
3/N/PE, 220V / 380V, 230V, 400 V
50 Hz / 60 Hz
152.0A /1443 A 167.1A/158.8A
167.1A 183.8A
=0.99 (0.8 leading - 0.8 lagging)
=3%

98.7%
98.3%

Yes
Yes
Yes
DC Type Il / AC Type Il (AC Type | optional)
Yes
Yes
Yes
Yes
Optional
Yes™
Yes
Optional

n ' ¢ 4-7aData sheet inverter Solis GW1a8K[ ' *https://www.ginlong.com/uk/downloadcenter.html

General Data

Dimensions (W*H*D)

Weight

Topology

Self consumption (night)

Operating ambient temperature range
Relative humidity

Ingress protection

Cooling concept

Makx. operation altitude
Grid connection standard

Safety/EMC standard
Features

DC connection

AC connection
Display
Communication

n ' ¢ 4-A Data sheet inverter Solis GW10BK[ ' * Https://www.ginlong.com/uk/downloadcenter.html

1065™567"344.5 mm
B4 kg
Transformerless
=2W
-25 ~ +60°C

0-100%

IP66
Intelligent redundant fan-cooling
4000 m

VDE-AR-N 4105, VDE V 0124, VDE V 0126-1-1, UTE C15-T12-1, NRS 097-1-2, G398, G99,
EN 50549-1/-2, RD 1699, UNE 206006, UNE 206007-1, IEC61727, DEWA

IEC/EN 62109-1/-2, IEC/EN 61000-6-2/-4

MC4 connector
OT terminal (max. 185 mm?)
LCD
RS485, Optional: Wi-Fi, GPRS, PLC
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® Definition of a PV module m] X

Basic data | Sizes and Technology Model parameters  Additional Data Commercial Graphs

Model |TsM-DEG 18MC-20-(11)-535-ifacial | Manufacturer |Trina Solar |
File name [Trina_TsM_DEG18C_20_535_Bifacial.PAN | Datasource |Datasheets 2020 ]
0 Custom parameters definition Prod. Since 2020

Nom. Power wp  Tol. -/+ *

(at STC)
Technocoy
—Manufacturer spedifications or other measurements —Model Yy 0

. f 2 f - 0 Main parameters
Reference conditions GRe W/m TRe E C R shunt 2009
Short-circuit current Isc A Open circuit Voc [37.50 | V Rsh(G=0) 800
Max Power Point Impp A Vmpp v R serie model 0120

! o R serie max. 0130
Temperature coefficent  mulsc mA/°C Nb cells 55 x 2 R serie apparent 0200
o,
or mulsc %/°C Model parameters
Internal model result tool Gamma 0.994
0 ToRef 0.05 nA
Operating conditions GOper w/m? TOper @ 8l oC muVoc 100 mv/°C
Max Power Point Pmpp 535.5 W O Temper. coeff,  -0.34 9%j/°C | | MuPMax fixed 034 /°C
Current Impp 17.30 A Voltage Vmpp 310y
Short-circuit current Isc 18.24 A Open drcuit Voc 375V
Efficiency / Cells area N/A % / Module area 20.50 %
‘ [ show cptimization | » Copy to table ‘ { i Print H R cancel H o oK
n' < 'swhpm>hs 0" Jh> ¢ A LELTSWALA psw “<hro o Yt xieal
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@ Definition of a PV module

Madnl

Description  Trina Solar, TSM-DEG18MC-20-(II)-535-Bifacial

Length 2384 | mm | | In series [E
Width 1096 | mm | | In parallel D
Thickness Cellarea o
Weight Total nb. cels 110
Module area 2.613 m* Cells area

N/A m?

Basicdata Sizes and Technology = Model parameters ~ Additional Data Commercial Graphs

—Maximum Array Voltage

Absolute maximum voitage of the Array in any
conditions (i.e. Voc at lowest possible ambient

temoerature).
1500 | V

Maximum voltage IEC
v

Maximum voltage UL (US)

—By-pass protection diodes
Nb. of submodules
(i.e. functional by-pass diodes)

/module

the “usual® effidency.

at cell level,

—Module technology and specifities

Frame: anodized alu

Structure: 2 mm, High transmission
Connections: TS4

Encapsulant material : POE /EVA

Definition of Module's sizes is mandatory: it is used for the determination of

Cells area is facultative: if defined it allows for the definition of the effidency

Submodule partition:

O Inlength O Twin half cells
O Inwidth @ shingled cells
O other
(] Tile module
(") cPV: Concentrating module
Bifacial module
Bifacial modul
Bifaciality factor 0 0

Ratio between the front nominal efficiency
and the rear side efficency at STC

® Definition of a PV module

Basic data Sizes and Technology = Model parameters | Additional Data Commercial Graphs

Description  Trina Solar, TSM-DEG18MC-20-(I1)-535-Bifacial

Rshunt - Rserie ' RShunt expon. Temper. coeff.
—Basic model parameters

Default

Shunt resistance

Rsh [200 | ohm @
Rs [0.124] ohm @

Series res. (model)

Model through given Isc, Mpp, Voc

Incident Irrad. = 1000 Wim?, Cells temp. =25°C

25 T T T T T T 1
Max. series res. for the model 0.132 © 2
Series res. (apparent) dv/dl 0.20 @ ¢ Reh=200 0
Diode satur. current IoRef 0.045 nA
Diode quality factor Gamma 0.99 - 0.000/K = 15
Voltage temp. coeff. muVoc-100.2 mv/°C 3
5
10}
The IV characteristics has to pass through the
three given points Isc, Mpp and Voc. RSmin = 0.000 A
Diode saturation current, quality factor and Voltage 5 R mn - 0124 0
temperature coefficient are determined by this sene =0.
requirement. 0 RSmax =0.1320
) L L L L L L L
0 5 10 15 20 25 30 35 40
Voltage [V]
Graph
® v aurve O PNV curve O Rel, effic
[ Show Optimization ” w Copy to table | ’ g Print ” K concel H o
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bY

S -

_invértert @' n, > s 180

J

.
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Sub-array name and Orientation Pre-sizing Help * o Ao v A ot
Name NV 123 Order 1 D No sizing Enter planned power @ |300.0 kwp 9 -
N Tit 27° |/ - #Mod #5tring
Orient. Fixed Tilted Plane Pt  Resize .. o avaiable area(modules) O 1466 m2 Name #inv. pPT
—
S=EY Hrl E}s«i TSMDEGISMC-20... 20 27
ina Solar - -20...
e AP i Stacolmodule | ® bifc syt |
[vatabl Now ] e [A17¥ modes § e e (Gniong Technologies - Sols-10... 3 1
[Trina Solar S35Wp 26V Simono TSM-DEG18MC-20{IT)-5358¢_Since 2020 Datasheets 2020 | |  Open IV 4A
Trina Solar - TSM-DEG18MC-20... 20 5
O use optimizer Ginlong Technologies - Solis-10... 1 5
Sizing voltages : Vmpp (60°C) 273V INV 48
Voo (105) 410V Trina Solar - TSMDEG18MC-20... 21 5
Ginlong Technologies - Solis-10... 1 5
Select the inverter
50 Hz s A
Outt volage 480V T s Beor Tono S TSMOESIMC . 2 S
Ginlong Technologies - Solis-10... 1 1
Ginlong Technaiogies 100kW 1801000V TL___SO0Hz __ Sols-100K-5GUS Since 2020 ]| cooeen | o e
Nb. of inverters 3 Operating voltage: 180-1000 V  Global Inverter's power 300 kwac
() use multi-MPPT feature Input maximum voltage: 1000V  inverter with 10 MPPT
Design the array
HNumber of modules and strings Operating conditions Global system summary
(7] Vmpp (60°C) 546 V Nb. of modules 934
Vmpp (20°C 630 V - .
Mod. mseries  [20_| 7 [Jbetween 7and 24 s Egac)] 819 v Hode rea s
Nb. of inverters 5
s [7 |20 Plane rradiance 1000 W/m? OMax.indata @ 5TC Hominal PV Paner 500 kiwp
Overload loss 0.0 % Impp (STC) 466 A Max. operating power 265 kw Maximum PV Power 481 kwD
rom ratio 0.96 [ Show sizng Isc (STC) 924 (at 1000 Wjm* and 50°C) Nominal AC Porwer 500 kWAC
Pnom ratio 0.999
Hb. modules 540 Area 1411 m* Isc(atSTC)  492A Array nom. Power (STC) 289 kwp
Q, systemovenien 1 Smpified sketch H ¢ cancel ‘ o x
. . ¢ - - 5 A A
n' < '-mM m U " h " h>w A >h L h > 0o LY@SNIUSNI
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Sub-array (7]

List of subarrays

Sub-array name and Orientation [ Pre-sizing Help # 2 ABV A
- ows|[Cuems S—r L RS
o #Mod
Orient.  Fixed Tilted Plane o B or avalable area(nodies) Oz |m: Name R F e
m INvV123
Trina Solar - TSMDEGIBMC-20... 20 7
[Avaable tow ] Fiter [AlPVmodies ] Sifacial module: @ Bifacal system Grlong Technologies - Sols-10... 3 1
Trina Solar | [s35Wo26v_ Semono  TSMDEGISMC-20-(II)-5358 Snce 2020 Dotasheets 2020 | | Open v 4a
- Trina Solar - TSMDEGISMC-20... 20 5
A== Gnlong Technologies - Sois-10... 1 5
Sizing voltages : Vmpp (60°C) 273V L INV4B
Voc (-10°C) 410V Trina Solar - TSM-DEG18MC-20... 21 5
Ginlong Technologies - Sols-10... 1 5
> B
Output voltage 480 ¥ Tri 50Hz Geore Trina Solar - TSM-DEG18MC-20... 21 )
Grlong Technologies | [100kW_ 180-1000V T S0Mz _ Sols-100K-56-US Since 2020 7| open Ginlong Technologies - Sols-10... 1 !
Nb. ofinverters — Operating voltage: 180-1000 V  Global Inverter's power 100.0 kwac
(] use multi-MPPT feature Input maximum voitage: 1000V  inverter with 10 MPPT
(2]
 Desion the array
[~ Number of modules and strings —————————————————  Cperating conditions Global system summary
Vmpp (60°C) 574 V M. of modules 934
—— Vepp (0°))  SSLV Modue area 2440 m2
ot Vec(1070) L M. of verters 5
to.stegs (3]0 oy possbity o Plane iradance 1000 W/m? OMax.indsta @ sTC Nominal PV Power 500 kip
Overload loss 0.0 % Impp (STC)  155A Max, operating power 92.6 kW Maximum PV Power 481 kwoc
Proon rolo 1.01 o Isc (STC) 1644 {at 1000 W/m? and 50°C) Nominal AC Power 500 KWAC
Priom rato. 0.9%
Hb. modules 189 Area 494 m2 Isc(atSTC) 1644 Array nom. Power (STC) 101 kip
Boviss | Ko ||
SOl omt T h ~h " h>w . A Y >hh S B M 7

Sub-array o List of subarrays o
‘Sub-array name and Orientation- Pre-sizing Help # oAbV A o
e ows ||Closms L BVl
X #Mod #sting
Orient.  Fixed Tilted Plane fame v, MPPT
the PV module er'nsﬂh TSMOEGIBMC-20... 20 7
ina Solar - ...
| Available Now | Fiter [ AIPV modules v] Techmboter - Sole 10, | 3 |
[Trina Solar | [s3swo26v  simono  TSM-DEG18MC-20-(ID)-5358r Since 2020 Datasheets 2020 | |, Open
- Trina Solar - TSM-DEGI18MC-20... 20 H
[Ouse optimizer Ginlong Technologies - Solis-10... 1 5
Sizing voltages : Vmpp (60°C) 273V 4B
s Oy Tring Solar - TSM-DEGIBMC-20... 21 5
- Gnlong Technologies - Solis-10... 1 H
et SﬂHz INVSA
Avallable Now | Output voltage 480 v Tri 50Hz ] Trina Solar - TSM-DEG1BMC-20... 21 9
Ginlong Technologies | [100kW  180-1000VTL  S0Hz  Solis-100K-5G-US. Since 2020 7| ¢ open Grong Technlagies - Sol-10... 1 '
Nb of MPPT inputs: D: ] Operating voltage: 180-1000 V  Inverter power used mkw;:o
(@ use multi-MPPT feature Input maximum voltage: 1000V  inverter with 10 MPPT
-
b ings O i Global system summary
7] Vmpp (50°C) 54V No. of modues 934
Mod.inseries [0 | 5 (Jbetween 7and 24 mgo;) §f§: Moduie area 240 m
Nb. of inverters 5
to.stmgs 5] Olonypossbity s Piane rradance 1000 W/m OMexndon  @sTC Nominal PY Fomer 0 kp
Overload loss 0.0 % o Impp (STC)  86.3A Max. operating power 49.0 ki Maximum PV Power 481 kWDC
Prom ralio 107 Isc(5TC) 9124 {at 1000 W/m? and 50°C) Nominal AC Power 500 KWAC
Prom ratio 0.999
Hb. modules 100 Area 261 m? Isc(atsTC) 9124 Array nom. Power (STC)  53.5 kivp
Q, srstem overvien ’ 1 Smpified sketch ” ¥ cancel H o x
f P - v o~ ;A ” «
S Amd | Shih 1J2¢SN) AKENRY3 > p adNRYyT

33



Sub-array 0 List of subarrays

—Sub-array name ientati Pre-sizi FEE v A
Yome o 3 Obosang s comedponer @[55 @ £
Tie 27
Orient.  Fixed Tilted Plane o P .. or avalsble areafmoduies) O [24 Name
She Py WTl ; Jsd TSM-DEGIAMC-20.
[valaderow | Faer [APY moces ] Siacal module arong Tececlges - 500
[Trina Sclar 7] [535Wo 26V Simono  TSM-DEGIBMC-20-11)-5358¢ Since 2020 Datasheets 020 | | Open A
Trina Solar - TSM-DEG18MC-20...
L Gnlong Technalogies - Sols-10...
Sizing voltages : Vmpp (60°C) 273V INV 48
(i) ALY Trina Solar - TSM-DEG 18MC-20.
Ginkong Tedhnologies - Solis-10...
- Select the inverter CET™ WsA
Avaiable Now /| Output voltage 480 V Tri S0Hz B0tz Trina Selar - TSM-DEG 18MC-20.
inkong Te - -10...
Ginlong Technologies | [100kW  180-1000V T S0Hz  Sols-100K-5GUS Since 2020 ‘]| o, Open o echnolagies - Sole- 10
Noof MPPTinpus [ | Operating voltage: 180-1000 Y  Inverter power used 500 knac @ p,,,,,,,‘m
(% Use multi-MPPT feature Input maimum voltage: 1000V  inverter with 10 MPPT
(7]
~ Design Y
Number of modules and strings. Operating conditions Global system summary
(7] Vmpp (60°C) 574 W Nb. of modules 934
20 &1V e
Mod. nseries  [21 ] [between 7and 24 min';? = Mm‘: area 240 m?
No. of inverters 5
Nb. strings [5 )% Dorlypossbiity 5 Plane i 1000W/m? OMax ndota  @STC Nominal PY Power 500 kip
Overioadloss  0.0% Impp (STC) 863 A Max. aperating power 514 kW Maximum PV Power 481 KWDC
P 112 = Show sang 9 wso a2 (at 1000 Wjm* and 50°C) Nominal AC Power 500 KWAC
Prom rato 0.999
Nb. modules 105 Area 274 m Isc (atSTQ)  91.2A Array nom. Power (STQ) 562 Kip

=Mod #sting
#lnv. SMPPT
0 27

3 1

20 5

1 5

2 5

1 5

2 9

1 1

* I

n'" S '-mm 0~ " >hih [ R2GgSNI AKEFENRY3I > p A0GNARy3 . A

power MPPT inputs of a same inverter across several Sub-arrays 0

Be careful: the PVsyst database doesn't hold all kinds of limitations set by the manufacturers |
When spedfying derates from the normal case, you should check the compatibility with the datasheets spedfications.

MPPT input power sharing

You can medify the PNom of the MPPT inputs for sharing nom. power across
different sub-arrays,

However the total power for each inverter should remain the nominal power.
The partial power should not exceed the maximum power allowed by the
manufacturer for a given input.

Use the sharing of Nominal Power between MPPT inputs of a same inverter

7]

Inverter Solis-100K-5G-US Prom full inverter 100.0 kWac 10 MPPPT finv
Sub-array Inverter config. MPPT inputs Specified PNom for one MPPT Pnom ratio
1
INV4A ® SMPPT kw e [10.00] %Pnom 1.07
INV 4B @® SMPPT kW . [[10.00] % Prom L12
[th|[ﬂmnamumﬂdl
| R [ v |
n'<'-mp mA_ " T ot T she oA LI2ESNI AKENRY I O
h Q h A YA h " ™Y BY<xhq <"1 " _ AKE A - h ’
T sy g o[v c¥ 1t st S - K -
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© P field detailed losses parameter
Thermal parameters are defined for the whole system
Thermal parameter  Ohmic Losses Module quality - LID - Mismatch  Solling Loss IAM Losses Aundliaries Aging Unavailability Spectral correction
You can define either the Field thermal Loss factor or the standard NOCT coefficient:
the program gives the equivalence!
Field Thermal Loss Factor NOCT equivalent factor
0 NOCT (Nominal Operating Cell temperature) is 0
Thermal Loss factor U = Uc + Uv * Wind vel often specified by manufacturers for the module
itself. This is an alternative information to the
Constant loss factor Uc 29.0 | WimX U-value definition which doesn't make sense when
Wind loss factor Uv 0.0 Wim*K m/s applied to the operating array.
. Don't use the NOCT approach. This is quite
Default value acc. to mounting confusing when applied to an array !
() Integration with fully insulated back @ See the NOCT anyway
‘ ﬁLossesgaph ‘ xCanc:I /0(
n'< '-mé& m' Sha.a" hT L <EY O ApESSTSwh “hh>¥ f1IHE8AN
1. A8 YT > >B,>TIRAIESIAND mh YA T T <7
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—Per circuit————— —Global array
Aver, length Section Current Resistance Resistance
m/circuit mm2 A m mo
One string : 20 modules
String module connections —_ D 17.3 7 27 strinas : 0.256
Main box to inverter B 156 17 3inverters : .82
Please specify the total wire length for each drcuit
("Sketch™ button)
Field global wiring resistance 6.08 mQ
MPP loss fraction at STC 0.5 %
Total copper mass 110 kg
Total wire cost 0
—Wiring layout ptimization
Target loss fraction %
® Parallel strings 1 Schema 4. Wires
) Groups of parallel strings (1) Minimize copper mass 0
Minimize cost
- AN A
© Py field detailed parameter
C sub-array IINV 123 -»'I I Apply to all sub-arrays I
Thermal parameter | Chmic Losses | Module quality - LID - Mismatch  SoilingLoss 1AM Losses Auxiliaries Aging Unavailabiity Spectral correction
~DC circuit: ohmic losses for the sul
P by
P pre— - Gokie v
O Loss fraction at STC 0. Default
Voltage Drop across series diode v [0 Default
~AC losses after the inverter
[~AC Wire loss Inverter to transfo (per inverter) @ —Medium Voltage I fe
(% Uses AC circuit ohmic loss o pe "V:::Em MV Transformer(s), full system o
TS T B Number of MV transfos EI g [ night disconnect
toss fracton ot STC 9 Reference Pac(STC) 488.5 kW
STC:Pac = 94.2kW, Vac =480V Tri, 1= 11334 | @ Copper Tron loss (constant value) 0] % kW (% defauit
Voltage drop at STC 42v (0.88%) O Al Copper (resistive) loss %t STC defauit
% Uses one or several MV transformers O This sub-array Transfo equivalent resistance 3x4.72mQ
[0 Uses a HV transformer @® Whole system T e
Medium Voltage line. ) Uses datasheets data
Nominal power
MV line voltage
Averr:ge MV lines length o e Iron losses (no load loss)
Loss fraction at STC % 9 Copper (resistive) loss at PNom
Global loss at PNom
STC: Pac = 489 kW, Vac = 20.0kVTri, I=14.10A  © Copper
Voltage drop at STC 0.9V (0.00%) O Alu Global effidency at PNom
{ Em;—m | { x Cancel J oK |
n' S '-my m" Cht ot < TSWA AN 0 A AL AYPSNISNI >

Sw St h '
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__uses degrad
(2 Uses in smulation

in the .

o

Thermal parameter Ohmic Losses Module quality - LID - Mismatch Soiling Loss IAMLosses Auxiliaries | Aging = Unavailability

The aging parameters are defined for the whole system

Spectral correction

Parameters in simulation T T T T T
100
Serulation for year no = Use in simulation
Individual PV modules: E o0
Global [380 % 3
degrad. factor i ——— Basic degradation
Mismatch degrad. factor % & 80f With annual increasing mismatch
——— Module warranty
7 L L L L
Model 0 s 10 15 20 25 30
PV module aging parameters- Year
Aver. degradation factor %fyear
Imp RMS dispersion %fyear ® Efficendes
Vmp RMS dispersion Y fyear O Losses
—Store the Monte Carlovalues—————————— ;504 for this evaluation
—Monte-Carlo values 0 sub-ara 0
Mismatch 5 years 0.19% " *
Mismatch 10 years 165% 20 Modues in series % (& Linear interpol
Mismatch 15 years 241% 7 Strings in paralel % () Linear interpol
Mismatch 20 years 2.70%
Monte-Carlo calculation % Pnom
Mismatch 25 years 5.22%
: 53 Trials Average -0.72%year
[~ Read model 10 years Random evaluaton Oraw The initial derate value (usually around
1.65% Aver. Mismatch boss Curve -39%) may corresponds to the LID or initial
| Save as model 0.49% Mismatch loss RMS Dsteps tolerance,
) Add statistics
rl"."_mdp E]'_<K'B < ', "7 h A v W <h *°
~ ¢ ' sov N v ~ ~ — ~
Jw< 1 h A > R <
' - N
~ N N s h A h S < B f} ~ © B q) l ~
- , - - N
¥ N * ' > h B C > h h ¢ -, 1 8 A Y
- , - - - '
Atn v [ v 1 n
nsop: . A L' <hy MB)y o > W
~ - N

Unavailability parameters are defined for the whole system

Thermal parameter  Ohmic Losses  Module quality -LID -Mismatch  SolingLoss IAMLosses Auxiiaries

Aging | Unavailability | Spectral correction

e - e .
of the sy Defail 0 pe
Unavailability time fraction % O
Unavailability duration days/yr
Number of periods
[E o
C set Random
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Parameters

[Ground cbject ]

«» MGG [s@e st [@_ER (9D <4 [v 3
History Selection Pointof view Zom Render Measure Misc
v . . . .
o . . . . -
. . . . . . .
. . . . . . . . .
. . . . . . . . . . g
'X . . . . . . . . . o
. . . . . . . . .
. . . . . .
Grid cell sze : 10.00 m Perspective view  X: 67.79, Y: 185.09 m
n' < '-méd m' S haoa g | h |~ ACTh Y Ty a

1. AW, B'h Y7 yY¥A h'h ARt< ¥ Ikht
T < h ' “portraipy landiscape X _ AT h e
T<ht A Thh kA KO NS A Ah T
T <h ¥ S h fh T AT A h t h

& X:-14.64, Y:0.12m

- | Reference PV module

> ¢t h B,
Sw o TLAN Ty
RN
f h 1 B, &f
" > h h h =

Basic parameters  Sheds sizes  Partition
—Sizes
© By modules (adjust sizes)
O By sensitive sizes
By modules

| TSM-DEG 18MC-20-(11)-535 Bifacia %)

Modue width
Modue length

| Orientation
Nb. of modules in height (1)

Nb. of modules in length (X)

Modules Y spacing .02 |m

Modues X spacing m m
[~Sensitive area

Nz 7 m

Length Fa]m

Table area 213.6 m*

Required area 24404 m?
—Frame around modules

Lefefright m

ot o)) m

o

" Guql-réhu«.h./‘\
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Select Edit View Tools Help

@ u”'.uxﬁu [CRCRrI] 3[}] LN ‘\.C‘ /& .@ o

History Selection Point of view Zoom Measure Tools | Reference
Scene objects | Tools

Object
Shed field #2

Position
X est -
¥ / South m
2 e o

“Totoxt} ree—— |

» Observer position
» Sun position
¥ Zone editing

’ o rect. L oty 2 Free
~Selected zone parameters-

R —

Area N/A
\,_Field properties
Grid cell sze : 10.00 m Geographical - Perspective view & X:-2873, Y:824m Active area : 2499.85 m?
r[!q"H\ﬂj ms hehnt > A" YA B Tt S n oot 1t h - o~
'>5'_/\5_h' _‘. I<B. Yot YT w Uu4|_<h'

Scene objects = Tools

¥ Scene objects

Name

E-¢5 PV Fields (9)
-5 shed #1
{5 Shed field #2
- Shed field #3

e

1]

2

g

7

a

]
LUt

L Shed fied 58
() Objects (1)
L Ground object

<

¥ Groups and zones

= tewgrow | @

III-II-II“II S

Grid cell sze : 5.00 m Geographical - Top view 4 X:-83.80, Y:3.35m Active area : 2499.85 m*

n' < '-é mh_~ . .77 w v .oh e t+xaeai
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