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Bienvenidas!

Envielos a través de la pestana Preguntasy
respuestas. (3 iNuestro objetivo es responder a

tantas como podamos hoy!

También puede informarnos sobre cualquier
problema técnico alli.

Le informaremos por correo electronico donde

encontrarlo y las diapositivas, para que pueda
volver a verlo cuando le resulte conveniente. §%)
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Trinasolar 5

Vertex N Células Tipo N

Estructura basica de una célula fotovoltaica

* Silicio dopado positivamente: Boro P-Type N'Type

e Silicio dopado negativamente: Fésforo

P-N Junction
P-N Junction




Trninasolar 5

Innovadoras Obleas Rectangulares Ventajas de las células rectangulares
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Hereda la alta potencia de mddulo y alta potencia de string caracteristica de

las células de 210mm
El ancho del modulo es el mismo que el de mdédulos con células de 182mm.



Ventajas del Vertex N

Ventajas de células mas grandes

+15.38%
+0.79% +5.06% +9.64%

1) Ahorros en el BOS:
1) Menos trackers
2) Menos cables/conectores/zanjas
1) Menos riesgos
3) Costes de mano de obra reducidos
1) Instalacion mas rapida, se puede usar
un equipo mas pequeio
4) Transporte de modulos
1) Menor cantidad de contenedores que
tienen que pasar aduanas, menos
espacio de almacenamiento al arribar.
2) Mejor desempeiio con bajas irradiancias

1)

2)

)

4)

Trinasolar 5

Ventajas de células
tipo N

Vertex N

Menor degradacion
1) 1¢"anode2% al1%
2) Anual de 0,45% a 0,40%
3) Mayor generacion de energia, menor LCOE.
Mayor potencia/eficiencia
1) Menos 4drea utilizada considerando el
mismo GCR.
Menor coeficiente de temperatura
1) De-0,34%/°C a -0,30%/°C.
Mayor bifacialidad
1) De 70% a 80%.




Ventajas del Vertex N

Ventajas de células mas grandes

+15.38%
+0.79% +5.06% +9.64%
Menor Mayor
Voltaje corriente

String Power

13,00014,00015,00016,00017,00018,000

‘13”15% higher string
power

Vertex 580 G12R

v' Mayor potencia de string
v' Menos Strings
v Bajo costo de BOS

182N 72 560w (N

182N 78 610w [

10°C
B Vertex R W 182

Trinasolar 5
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I : Trina Solar Vertex — G12R series
. : Conventional 182 N type

1) Compatibilidad con estructura de fijacidn de Trackers
: El ancho del médulo es igual al del 182. Los puntos
de fijacion de las abrazaderas pueden ser los mismos.

2) Ahorro en cableado: Un par de cables de 4mm?2 por
string ahorra cobre y evita pérdidas.

3) Mas ahorro en los conectores

4) Reduccidn los costes de mano de obra : Menos
madulo y strings.




Ventajas de Transporte Vertex N Trinasolar 5

Tipo de producto 182-78pcs 210R-66pcs
Potencia de médulo (W) 610 590
Cantidad por contenedor de 40 pies (pcs) 576 720
Capacidad total por contenedor (W) 351,000 424,800
Incremento de capacidad (%) BL +21.0%
BL -0.5¢/W USD

H *
Mejora en coste * % &

* Coste del transporte = 10,000$/contenedor

Solucion de transporte de productos Vertex G12R
Dos capas verticales en el lado ancho



Ventajas de médulos Vertex N Tinasor 2

Garantia de generacion de
30 anos

Alta eficiencia de
hasta 22.1%-+

Eficiencia de Modulo +0.5% vs Tipo P

Menor LCOE, mejor retorno de
inversion y generacion de energia

Degradacion del primer afio
extremadamente reducida: 1%

Aumento de potencia por vatio +3% vs Tipo P Vertex N 1% vs 2% convencional

Excelente Bifacialidad

Menor coeficiente de
temperatura /

Tipo N -0.30% vs Tipo P -0.34%

Vertex N 80% vs 70% convencional




30 Anos

Garantia de Produccion

12 Anos

Garantia de Producto

1%

Degradacion del primer afio

0.4%

Degradacion anual

Trinasolar

Menor degradacion, mayor produccion.

e Annual Power Degradation (2~30 years)

Degradation
+—r <

99.0%
99‘%:
il 98.0%

v

More Electricity Output

Maximum
Power
Output

Warranty
H Power Warranty

Product Warranty

. Main Stream Module . Vertex S+ Module

~3% more power generation over 30 years



Mejor bifacialidad incrementa la generacion

Grass Land

Albedo =0.2

Power Generation
(KWh/kWplyr)

I\

1423

1377

La bifacialidad de los modulos tipo

Sand

Albedo =0.4

1517

1453

Trninasolar 5

White Paint

Albedo =0.7

1652

1567

es superior a la de los modulos tipo P



* BOQ Comparacion del sistema eléctrico

Inversor (unidad) 10 10 10
TS4 conector (par) 462 474 528
PV cable (m) 42486 43571 47498
Grounding cable (m) 1733 1,778 1848
LV cable (m) 520 530 567
LV cable trench (m) 324 329 358
BOQ Comparacion del sistema eléctrico R L
110%
100% 100% 100% 100% 100%
100% | 9a% 96%
% 94%
. . 92% 92% 91% 92%

oo | - 90% 89%

80%

70%

60%

50%

TS4 connector

PV 4mm? cable Grounding cable LV cable LV cable trench



Comparacion de BOS Trinasolar ﬁ

Unit: USD/W

Comparacion de BOS

Inversor 0.0201 0.0202 0.0201
PV 4mm?2 cable 0.0078 0.0080 0.0086
Grounding cable 0.0002 0.0002 0.0002
LV cable ZE 0.0044 0.0047 Ry 04 g8 o2 L 2
Module installation M Electrical system B Mounting structure ™ Module transportation
LV cable trench 0.0014 0.0014 0.0015
Sistema Eléctrico 0.0340 0.0343 (LT DESGLOSE DE BOS* EN AHORRO DESGLOSE DE BOS* EN AHORRO
0.175 0.1743 0.18
Estructura de Montaje 0.0996 0.1021 0.1047 ' -0.000g o175 pob/43
0.17 L 017 -00004 _gop1q MWW 0.1694
01657 0.165 "0.0026 -0.0008
Transporte 0.0202 0.0207 0.0215 o I : :
. 0.165 00052 50013 0.16
0.155
0.16 0.15
0.145
0.155 0.14
0.15 0.135
’ 0.13
<« \e oA O \e c;bs\ﬂ Module... Mounting... 210R...
*Incluye sélo los componentes que marcan la diferencia con los moédulos. %'L«Q’ \i\°¢ \ecci\“ ‘J\o\\f\“ ‘1\060 \Q%-\‘\' 182-P-550W Electrical.. Module...



e LCOE Calculos y comparaciones Trinasolar 5

Datos de entrada y supuestos Resultados LCOE
Unit: USD/kWh
TiodeMéduo  ZURNSSSW  20RSOW  1s2550W COMPARACION DE LCOE
Project capacity (MW) 100 100 100
Global incident in coll. Plane 0.02780
(kWh/m?) 2700 2700 2700 .
0.02740
PR Ratio in 1%t year 85.43% 84.32% 84% 0.02720
Power yield gap in 15 years (%) +3% +1.6% BL R0
0.02680
BOS* (USD/W) 0.1657 0.1694 0.1743 0.02660
Other cost (USD/W) 0.4000 0.4000 W00 0.02640
0.02620
CAPEX (USD/W) 0.5657 0.5694 0.5743 0.02600
0.02580
CAPEX Gap (%) -1.5% -0.85% BL 182-550W 210R-570W 210RN-585W
Designed lifetime (year) 25 25 25
O&M cost (USD/kW/year) 14 12 14 El resultado muestra que el médulo Vertex 210RN-585W es el que
mejor funciona, con una reduccién del 1% en CAPEX y del 4% en LCOE
Land | USD/h 77 77 77
and lease /ha/year) que el 182-550W.
Value added tax 17% 17% 17%
Corporate income tax 34% 34% 34%
LCOE (USD/kWh) 0.02648 0.02707 0.02764
LCOE Gap (%) -4.19% -2.06% BL

*Incluye sélo los componentes que marcan la diferencia con los moédulos.



RoadMap T SR

2022 2022 2023

Vertex " VYertex Wertex N
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Industry average level
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NEG19RC.20

Vertex N

Potencia Maxima

raste DY OW

Eficiencia Maxima

aste 21.8%0

Parametros Eléctricos

e Tension de circuito abierto : 47,8V
e Corriente de corto circuito : 15,72A

Parametros Mecanicos

¢ Dual Glass, Bifacial
e Dimensiones: 2384*1134*30mm

e Peso: 33.4kg

Trinasolar 5




Trinasolar 5

20

NEG21RC

e Tension de circuito abierto: 47.7V

e Corriente de corto circuito: 18.21A

Potencia Maxima

e Dual Glass, Bifacial

e Dimensiones: 2384x1303x33 mm

* Peso: 38,3kg

Eficiencia Maxima
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SUNGROIA

l String Inverter SG350HX

Cesar Saenz
Latam Utility & ESS Manager

© 2022 SUNGROW Confidential



SUNGROW

Clean power for all

J COMPANY TIMELINE

()

1997 2006

Founded by Expanded to the
Professor Cao  global market with
products installed
internationally

»

207

IPO
Shenzhen
Stock
Exchange

2015 = 2018

— 2019

Became global Opened the
Market Share company's first
Leader in the factory outside
Solar Market China in India

2017

Sungrow arrives
in LATAM

2022 Copyright © SUNGROW

—
1B

Became the
first inverter
company to
reach TOOGW

RE FId

2020 2021

Joined the 1st Place
RET00 500 ESG
Companies



ﬁSUNERDN Clean power for all

_' OUR BUSINESS

Inversor Fotovoltaico

Desarrollo de Negocios de Energias Sistemas de
Renovables Almacenamiento de Energia

B5 B O o oo
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Fotovoltaica Flotante

Operacion y Mantenimiento Inteligente Cargadores de Coches Eléctricos Rl el lepl_eza FELDTDIEEE S'Ste”?a qle FEEEE Cl
Inteligente Hidrégeno Verde
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SUNGROIOWW

Clean power for all

THE WORLD'S
LARGEST
INVERTER
FACTORY

Annual Production Capacity

120 GW | FV

90GW (China) + 20GW (India) + 10GW (Tailandia)

20 GW/GWh | ESS

2022 Copyright % NOROW 1| \
N “ i <] A



ﬁSUNERDN Clean power for all

J EXPONENTIAL GROWTH

40% 47GW
2010-2021 Revenue Delivered in 2021
s @ @F

00 @/M/‘
02222l

/@ Annual Shipment of /@/
) nverters @ @/@/@
UM occciadil
oy o2aab

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
Unit: USD , millions Unit: GW

2022 Copyright © SUNGROW
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J CONSTANT
TECHNOLOGICAL
INNOVATION
IS OUR STRENGTH

7.8% 40%+

R&D Team with
Investment Technical Focus
3.600+

Patent Applications
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SUNGROW

Clean power for all

MORE THAN 270 GW DELIVERED WORLDWIDE

USA
MN.5GW+
Mexico
650MW+ °
Colombia
8OOMW
Chile
2,7GW+
27 personas
LATAM
OGW+
60MWh+

100+ personas

Canada

Europe
1I5GW+

Middle East
3GW+

Brazil
6GW+

Argentina
150MW+

South Africa
450MW+

2022 Copyright © SUNGROW

Paquistan China
600MW+ 125GW+

o u

India O S
9GW+ o o

Thailiand X
800MW+

Vietnan
5GW+

Malyasia
300MW+

South Korea
1.8GCW+

Japan
1.6GW+

Philipines
600MW+

Australia
1.5GW+



I Ultra Powerful String Inverter SG350HX

SUNGROW

SUNGROWW



SUNGROW

Challenges

Clean power for all

Confidential

2019

15GWH+ inverter installed, 40+ countries

o . “ |

SG250HX

» The global electricity price is about 1.7 cents/kWh
* Inverter: efficient heat dissipation, protection level
» Power grid: reactive power capacity, HYRT&LVRT
» Bifacial module, tracking bracket power supply and

communication interface

2021

)

New challenges

The world's lowest electricity price 1.04 cents/kWh
Safety: module current increases
High penetration rate, UHV AC/DC transmission

High power module + bracket + cleaning

How to guarantee IRR
How to improve the protection level
How to meet the power system requirements

How to increase power generation



SUNGROIW

Clean power for all

Confidential

New Upgrade for Lower LCOE, Stronger Grid Support and More Safety

SG350HX Lower
LCOE

More
Safety

Multi-
dimensional
Integration

Grid
Support

High power, large block, save 0.6 million $/100MW
Q at night function, save 1.2 million $/100MW

2 strings per MPPT, no fear of string short circuit and reverse
connection

24h real-time AC and DC insulation monitoring

Perfectly match with 182/210 PV module, DC/AC ratio 1.3~1.8
Open platform, coordinate control, yield increased by 1%
Online IV scanning, intelligent cleaning, active O&M

SCR=1.16 stable operation in extremely weak grid
PV+ESS & VSG technology

Reactive power response time <30ms, active power derating <60ms

10



SUNGRDIN Clean power for all

Confidential

Optimal String Solution: 320kW Inverter & 8.96 MW Block
320kW@40°C power, lowest BOS

PV module, bracket, MV station..... DC/AC BOS PS
ratio, block design, etc @ 225kW °

Multi-dimensional, multi-variable optimization

" "400kW

o
.....
......
. »
. Tay

.
.
.
.
.
o*
.
.
.
N
.
o
.

e 320K Inverter Power
& 0O 5.96MW black, optimal

dimensional
optimization iy
o
0 @ o
3.2MW . ............. ,._

, 7.68MW 8.96MW  10.24MW
istallatio

Block Capability

Multi=

Notes: 1. Taking 182-type 535Wp module, fixed bracket, and 1.4 DC/AC ratio as an example.
2. 8.96MVA MV station can be designed in one 40-foot container and it is convenience for shipping, so the recommended block capacity is 8.96MW.

11



SUNGROIW

System Solution

Clean power for all

Confidential

Module Tracker

Lower LCOE

Saves 1.8 million
$/100MW

_coun | [

/\/v iSolarCloud
Grid
SG350HX 8.96MVA
More Safety Multi-dimensional integration Grid support
Active breaking fault High power m_odule, tracking, cleaning Multiple industry firsts
Redundant protection design Yield increased by 2% Grid connection friendly

12



SUNGROIW

Clean power for all

Confidential

2 Strings per MPPT, No Fear of String Short Circuit or Reverse Connection

2 strings connected to 1 MPPT design

v: R
[ | ]

gss —
Isc
[ [ [ [ ] ] R y
NN
rv2 ERERR— 7
L]

» Cables and PV modules only withstand 1*Isc within the cables and PV
modules tolerance even if the string is reversed. No need to configure
overcurrent protection devices.

5 strings connected to 1 MPPT design

[ ] L] . Py
PVl Seses &
B i
[ [ [ [ ] 2*Isc g
Pv2 BN
[ [ [ [ B i
BN o
PVS Sase At -
[ [ [ [ ] 2*|sc
PV4 SRESS - _____
] : - . -
4:-*|SC / v
pvs BREEE 4 A
[ [ ] [ ] ]

@ DC trip switch
Withstand 3000V

IEC 62548 . Over-current protection device is demanded when 5 strings
connected to 1 MPPT.
IEC60364-7-712: DC overcurrent protection device must be fuses or circuit

breaker; DC trip switch can’t be used as over-current protection device.

Once control system fails, the fault string PV5 withstand 4*Isc current,
there is arisk of burnout.

DC switch will bear 4*Isc=80A and DC 3000V at the break point when the
PV5 string is reversed. The switch cannot be disconnected at this condition.

13
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Clean power for all

Confidential

24h Real-time AC and DC Insulation Monitoring

—

Ly Say Sy Zey

y /7 4774877474
"'—"'—"'—"'
IS SN SS8 SN

V. /. 4
y / /7 /4

AN

insulation monitoring

V4
V / / 4 "' "' "'
y 7/ / & 7 7
V /7 477 497 7 4 "’

"'—"'—"’—"’
e S8 SSs SN

.

B

DC insulation

Monitoring unit

=y
AN

insulation monitoring

[/

AC insulation

Monitoring unit

|

* Flexible setting: Threshold can be set, suitable for ‘

different application scenarios.

 Real-time alarm: Real time upload of alarm + impedance

value, fault early detection

Prevent risks: Impedance value analysis and prediction,
early warning.

Efficient O&M: Quickly locate faults, improve O&M
efficiency.

14
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Clean power for all

Confidential

Perfectly Match with 182/210 PV Module, Higher DC/AC Ratio

How to design the inverter to balance cost and access capability?

How to match the inverter to ensure the optimal capacity ratio?

15A
500Wp+

182 PV module

20A
600Wp+

210 PV module

Two version design
DC/AC ratio 1.3~1.8

Match 182 module
15A/string, 16 MPPTs

Match 210 module

20A/string, 12 MPPTs

15
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Lanzan un nuevo modulo HJT con una

potencia superior a 700 Wp

de Pilar Sdnchez Molina

éEsta el hidrégeno a punto de tener su
momento solar?

de John Fitzgerald Weaver

pv magazine
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24 de noviembre 2022 30 de noviembre 2022 iY mucho mas!
10:00 — 11:00 CET, Berlin, Paris, Madrid 10:00 — 11:00 CET, Berlin, Paris, Madrid
17:00 — 18:00 CST, Beijing 11:00—-12:00 EET, Athens

Para consultar documentos,

Smart Alarms — F rom soO I ar grabaciones, inscripciones y

A step up in
O&M efficiency module . | |
un IOCki ng p rod u ct I o n WwWWw.pv-magazine.com/webinars

portfolio to recycling
expansion

nuestro calendario de eventos,
visite:
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Gracias por unirse!

Emiliano Bellini Luis Ini
Redactor Redactor
pv magazine pv magazine
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