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SUNGRDN Clean power for al

Desafios

B EEOE DressSIOnagom - presaneaaee Suporte a REDE

» Geracao fotovoltaica tem maior influéncia na rede
| devido a alta penetracao
« Complexos cenarios |+ Comandos abrangentes exigidos pela rede

» Tarifa FIT decrescente



SUNGRDN Clean power for all

Cenarios de aplicativos mais complexos

Planta FV em terreno montanhoso Mercados Emergentes

o A o . S
& » Terreno com ondulagéo superficial }LX_ * Baixa experiencia FV

» Layout de planta irregular
* Investimento inicial elevado

» Servigo local nao consolidado
*» Area Remota, dificil acesso
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Primeiro inversor string maior 100kW no mundo

« Max eficiéncia 98.9%, Euro. eficiéncia 98.7%

» Alta faixa de sobrecarregamento CC/CA até 1.5

« Ventilacao eficiente, maxima poténcia até 50°C

» Solucao Virtual Central redugao dos custos

« Funcao Night Static Var Generator (SVG)

Bloco flexivel de 1MW a 6,25MW
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Alta Eficiencia traz Alto rendimento

Clean power for al

1 . Topologia nivel 5
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2. Estratégia avangada g
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3. Dispositivos
magnéticos e 90%

comutacgao eficiente

Max. Eficiéncia: 98.9%
CEC/Euro. Eficiéncia: 98.5%/98.7%
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Caracteristicas Mecanicas

Clean power for al

Cada detalhe considerado:

« Terminais CA e CC para max. 185mm2
(350Kcmil) cabos

« Cabo e terminais compativeis com Al

ou Cu
* Amplo espaco de trabalho para fiagao ” | 4\‘ :
321mm 326mm
» Interruptores CC e CA integrados (12.6") (12.8")
v v

Communication

DC Cable AC Cable

Gland M75

Cable Gland M28.5 Gland M75

Entrada de cabos/prensa

Conduit Size %" Conduit Size 2-%"

Entradas de cabos/conduite
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Sem desclassificacao até 50°C

Ampla Faixa de Temperatura Operacional - Alto Rendimento

. ‘ 150
. Vantagens ventilagao forgada x 125
ventilagdo natural N
—— 860Vdc AN
_ . —— 1050Vdc \
» Temperaturas 15~30°C g 90
menores s :
© ° 5
* Os componentes trabalham ¢ ¢,
com menos ~10°C
* Em baixas temperaturas, 30
‘ maior vida util projetada
) P
"f -r -25 0 20 40 45 50 60

Ambient Temperature [°C]
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IP65 para todas as partes

« |PB5 (NEMA 4X) para todos os compartimentos + Ventiladores |IP68, as partes elétricas sao encapsuladas
em polyetileno e a prova de p6 e de agua;
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SUNGROW

Operacao em ambiente severos

== L. TOVReiniana’ A TOVRreintand®

— - ot e 80T B

» Testes acelerados de vida util projetada

» Faixa de operacao em temperaturas ambientes
» Estresse em baixissimas temperaturas -70°C; Altissimas

entre -25~60°C
» Altitude maxima de operagao 4000m
» Grau C5 de proteg¢ao anti-corrosao

temperaturas 120°C; 50G

12



SUNGRTW

Ventilador IP68 alta confiabilidade

Clean power for al

IP68 25 years

Grau de Protecao Vida util projetada

Years

25

Totalmente protegido contra pé e agua Adaptado aos mais severos ambientes

poucos minutos
Trocar uma unidade

Manutencao ou Trocas

13
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Funcao PID incremento de producao

Clean power for all

» Afuncao PID pode suportar de dois modos, oferta Anti-PID ou modo PID recovery
« Basta aplicar uma tensao positiva entre o FV e o condutor terra
» Sistema integrado de recuperacao PID, reparando o efeito PID a noite

15
10
Transformer Grid -
Potential of Upv- to 2 F
ground >0 I
inverter
Power 0
PV Module =
. : Positive '— P'm"::m
Potential [
LY. T SG125HV =

Strings

Ganhos com fungao
PID Recovery (%) 971 10,15

2,86
1039 031 021 079

Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct

Shenzhen, China, 5.5MW

Com PID Recovery podemos ter um
incremento de mais de 10%
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Atendimentos aos grides mais complexos e exigentes

Modelos de simulagao verificado de acordo com varios grides

US-UL1741 SA
Mexico-CENACE
UK-SONI/NIE
France-UTEC
Germany-BDEW
Italy-CEl 0-21

Egypt-SPGC
Turkey-EN 50438

%|PSS®FE,

MANITOBA'WVDC
RESEARCH E
CENTRE

China-GB/T 19964
Japan-JETGR0002-1

@PSLF India-CEA
: Philippines-ERC No.07
Thailand-PEA
Malaysia-TNB Grid Code
SILEN Australia-AS/NZS 4777
)

South Africa-NRS 097
Brazil-NBR 16149
Chile-NTSyCS
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Atualizancao remota do Firmware e O&M simplificado

Clean power for all

-, O&M Remoto
& via Logger Webport
=

s = /7 Sungrow Logger

l \ l &

. L . - . N
B
>
“ ~. .7

SG125HV Estagéo Metereologica
L4 v
(B gy e
PVS-16M HV

A L

TR

N

Coleta da Dados

» Coleta em tempo real
* Monitoramento Remoto

Parametrizacao remota

» Parametrizagao do sistema
« Parametrizagao das protegoes
» Partida e Parada

Atualizacao do Firmware

* Local ou Remoto
*1a1 ou atualizacao por grupo
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Diagrama de monitoramento

Clean

power

Monitoramento Remoto

Monitoramento Local &
Controle da Planta

Bloco de Comunicacao

—oo| W=
|SoIaEIoud Grid O;erator

Internet

— - = ——

Local SCADA PPC Plant SCADA

Insight

‘,
0 2
Smart Commlumcatlon Box
l, I I .
- 1 % | o
29 & _ - B s o i
- - R R P
Meteo Station Combiner Box SG125HV MV Station 1V Delivery Sta

tion

Ferserir e
SANARRERERS
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Solugao completa com inversores string de 1500V

Blocos flexiveis de 1MW a 6.25MW, pacote complete BT/MT/Trafo/Controle/Monitoramento,

Caixa de Monitoramento Remoto

A Comunicacéao .“‘—-

SCADA local

PPC ONS Operacéo

600V

. 10~35kV
FV_ CC Combiner SG125HV 3MW / 6, 25MVA Distribuidora
arranjos 25/50 unidades 25 / 50 unidades MV Transformacéao

— DC —— AC —— RS485 Internet

19
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Solucao Virtual Central

B e s
R e B
e e e
]
e 1
B
PR ——————p . ¢ ¢
e L e nn SR SR
SRR - = ¢+ ¢
sl e e E . Cabos longos CC 1500V e cabos curtos CA 600V:

E=E=EE—E R e L e .
Elevado tensao = baixas perdas;

- Arquitetura empregando inversores string centralizados | | + Controle e Manutengdo centralizada.

Os inversores string estao centralizados e proximos do
transformador, assim temos:

20
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Solucao 3,125MVA RMU

Power line ——— Communication
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| 5 5 »
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Solucao 3,125MVA Pad-mounted (Pedestal)
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Solucao para 6,25MVA RMU - Virtual Central
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Comparacao do CAPEX

Clean power for all

CAPEX equivalente entre as duas solugdes SG125HV e 100kW em solugao de 6MW

Hinv.
Install.

HInv.

M Combiner

Install.

m Combiner

© Cable

Install.

I Cable

B COMM.

mXFMR.

Install.

uXFMR

. Combiner

100kW

SG125HV

Inversor

Cabos

ubestagéao
MT

Reducao pelo . SG125HV Concorrente 100kW
SG125HV Diferenga de Custos BMW MW
0,05¢/Wp Inversor & instalacéo 48 unidades, 125kW 60 unidades, 100kW
J Combiner (Y conector) & 48 unidades 30 unidades

0.2¢/Wp Instalacdo 16 inputs 2 entr/1saida
Cabos FV & instalacio 1x6mm?, 40464m 1x4mm?, 83764m

Cabos 1 & instalacdo (desde o

Al 1.5kV, 2x185mm?,

combiner até o inversor) 6674m
Cabos 2 & instalacdo (desde o Al, 1.8/3kV,
inversor ao combiner) 3x50mm?, 120m
0.1¢/Wp Cabos 3 & instalacdo (Desde o Al 0.6/1kV,
inversor ao Painel BT) 3x120mm?/ph, 528m
Cabos 4 & instalacdo (desde o Al, 1.8/3kV, 3x150mm?,
combiner até o painel BT) 3983m
Cabos 5 & instalacdo (desde Al 0.6/1kV,, Al, 1.8/3kV,
Painel BT ao Trafo) 6x400mm?/ph, 10m 6x300mm?/ph, 2m
Subestacdo do 6MVA Transformador | 6MVA Transformador
0.1¢/Wp Transformacao. & Painel BT 600VCA Painel BT+ 800VCA
Instalacdo NBR/IEC 60439-1 NBR/IEC 60439-1

24
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Sistema de Monitoramento

Clean power for al

iSolarCloud
Monitoramento Remoto E g1 e
Workstation
Internet
Local SCADA
. PVM1000
Monitoramento Local & =
Controle da Planta n — || fre—
Workstabon —

RS
Inverter MV Station
Bloco de Comunicagao

A

Remote
Monitoring
Platform

Grid Operator
Dispatch Data Network
Plant Control Plant SCADA ”
‘. ¥ - E Hardware
PPC:. = Workstation Workstation N
< Optical
— Fiber
e Ethernet
R — 1 Meteo —  RS485
MV Station Inverter Station DI/DO
Power
Analyser ﬂ
_}-_l—_l g A B R
O | i . C | :|§ 1
MV Station Inverter EHEI- il
MV Delivery Station
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Principais diferencas entre as solugcoes — Virtual Central Vs Solucao 100kW

Inversores descentralizados .
Cabos enterrados
Distribuicao CA

Instalagao ao tempo
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Clean power for al

Principais diferencas entre as solugoes — Virtual Central Vs Solucao 100kW

O Ponto de conexéao / Transformacao

B Fonte de Geracéo CC/CA - Inversor

=== (Cabos 1,8/3kV em corrente alternada

* Varias fontes de geragao CC/CA ao longo da Planta; Diferentes comprimentos de cabos,
diferentes resistividade dos cabos, diferentes impedancias;

* Conexao entre a fonte de geragao e o transformador em corrente alternada — 3 fios ou 4 fios;

* Temos que ter atencao as instalagdes elétricas e as recomendacgdes da NBR 5410 e ainda mais
no tocante a cabos enterrados e cruzamento de cabos — distancias e necessidades para
cruzamentos;

* Tensdo de alimentacdo em CA — normalmente 800Vca ou 900Vca, assim para cabo de forca
necessitamos atengao quanto a tensao de isolamento em CA. Normalmente usaremos cabos de
classe 1,8/3kV — atencao aos terminais - Dispositivos de protecao e equipamentos especiais —
nivel de isolamento especial;

* As distancias podem variar de X, onde é a distancia entre o inversor 8 e fonte de conexao e 10X,
onde é a distancia entre a conexao do inversor 1 ao transformador;

* Talvez a reunido em caixas de acoplamento intermediario CA a fim de reunir algumas fontes
geradoras de mesma potencia e depois levar ao ponto de conexao geral, entdo necessitamos
prever o custo dos combiner CA e atender as normas de acordo com NBR |IEC 60.439-1 — Quadros
Elétricos;

* Normalmente padronizamos os cabos em 2 ou 3 bitolas. Assim devido a diferente distancias
causamos as correntes parasitas harmonicas;

27
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Clean power for al

Principais diferencas entre as solugcdes — Virtual Central Vs Solugcao 100kW

.21
P

|

O Ponto de conexao / Transformacéao

B Fonte de Geracédo CC/CA - Inversor

=== (Cabos 1,8/3kV em corrente alternada

* Cada vez mais na busca da maior geracao de energia empregamos trackers e usamos sobrecarregamento
CC/CA em alguns casos maiores que 30% e dessa forma fazemos com que 0sS inversores operem sempre a
plena carga;

* Na maioria dos casos 0s tracker ndo possuem altura para colocarmos 0s inversores por debaixo dos modulos

FV — nao é raro nessa regiao anotarmos temperaturas de 48 a 50°C — A maioria dos inversores tem
desclassificacado acima de 35°C de temperatura ambiente e outros operam com 40°C internamente;

* Ao instalarmos os inversores nas ruas de passagem, 0os mesmos ficam expostos a sol e irradiagao solar. Na
maioria dos casos sao fabricados em ferro / aluminio e assim ambos materiais absorvem temperatura e
aumentam a desclassificacao de energia — N&ao é raro encontrarmos inversores com até 70°C na carcaca;

* Nao podemos omitir o efeito de refracdo dos modulos solares vez que s&o constituidos de vidro e possuem
esse efeito — aumento temperatura do inversor;

* Normalmente as manuteng¢des s&o noturnas e assim para efetuar as manutencdes temos que deslocar pela
planta e necessitamos de preparacéo para tanto como iluminacdo, carregamento de um inversor (70kg e
alguns casos até 130kg);

* Descargas atmosféricas / DPS / Fusiveis — troca dificultada;

* Dispositivo de protecao CA normalmente esta remoto o que dificulta a manutencédo quando necessario
iIsolamento;

* Comunicagao entre os inversores normalmente em RS485 e assim temos que pensar na distribuicao e na

comunicacao eficaz.
28
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Clean power for all

Solucao Virtual Central aumenta os ganhos — USD 2.36 MM

2.36 M USD mais quando comparamos SG125HV para 100MW (considerando 8¢/kWh = R$ 0,30/kWh).

* Aperda nos cabos CA do SG 125HV é muito menor que as
perdas nos cabos quando comparadas com o inversor
descentralixado de 100kW, por que os inversores estado junto dos
transformadores de BT/MT;

* O elevado sobrecarregamento CC/CA compensa as perdas CC e
assim sdo despreziveis nesse calculo;

0.59% de perdas CA a menor em 100MW por 25anos de projeto,
oferece entdo ,2.36 million US dollars a valor presente.
100MW X 2kW-h/year-W X 0.08 $/kWh X 0.59% X 25years

Calculo de Perdas SG125HV 100kW
Perdas Potencia CC/Potencia Total 1.27% 0.65%
Perdas Potencia CA/Potencia Total 0.06% 0.65%

A

PV module out AC power loss
0.06%
Inverter out . MW

Power@ XFMR
[ < V@
PV arrays SG125HV Transformer

» Cabos CC longos, elevadas perdas CC sdo compensadas
» Cabos CA curtos, baixas perdas CA

m AC power loss

PV module out «‘ ‘ 0.65%
Inverter out
Power@ XFMR .
[ v ap
PV arrays 100kW Transformer

» Cabos CC curtos, baixas perdas CC
« Cabos longos CA, altas perdas CA que nao podem ser
compensadas, resultando em perdas de faturamento.

29
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Alguns projetos em terra

Clean power for al

ShanXi, China, SOMW, Solucao Virtual Central
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Olucao Virtual Central de 8SMW - Brasil — EDP

Brasil 8SMW

Instalacao :2018
Localizagao: Minas Gerais / Brasil
Inversor : SG125HV

Solugao Virtual Central
* Nao é necessario Combiner CA
« Baixo custo de cabo
« Baixo custo de instalacao
* Menos perda de CA
« Easy O&M
+ Sem desclassificagcao até 45°C
* Protecao IP65
* Ventilador IP68
* Resfriamento de ar forgado
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Solucao Virtual Central 2.5MW - Brasil

Brasil 2.5MW

Instalacao : 2018
Localizagao : Sao Paulo / Brazil
Inversor : SG125HV

Solucao Virtual Central

Nao é necessario Combiner CA
Baixo custo de cabo

Baixo custo de instalacao
Menos perda de CA

Easy O&M

Sem desclassificacao até 45°C
Protecao IP65

Ventilador IP68

Resfriamento de ar for¢ado
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Baixa temperatura extrema e alto sobrecarregamento CC/CA

Scandia, Minnesota, US, SMW

Instalacao 2017

Localizacao Scandia, Minnesota

Inversor SG125HV

Elevado CC/CA, max. to 1.424,

Desafios i .
baixissima temperatura ambiente -26°C
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Baixa temperatura extrema e alto sobrecarregamento CC/CA

Cottage Grove, Minnesota, US, 4MW

Instalacao 2017

Localizacao Cottage Grove, Minnesota

Inversor SG125HV

Elevado CC/CA, max. to 1.425,

Desafios i .
baixissima temperatura ambiente -29°C
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13+ GW de inversores strings entregues no Mundo
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US-High DC/AC Ratio

Germany-Demanding Grid Requirements
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Anexo: SG125HV Especificagcoes

Itens SG125HV
Entrada
Max. FV tensédo de entrada 1500V
Tensao de entrada FV - potencia nominal 1050 V
No. de MPPT 1
MPPT - faixa de tensao 860~1450V
Maxima Potencia MPPT - faixa de tenséao 860~1250V
) § J Saida
y Tenséo nominal CA 31PE, 600 V
Potencia CA de saida nominal 125000W
Max. Potencia CA de saida 125000W
m' _—- e. . i Max. corrente CA de saida 120 A
Sistema
SG125HV Max. eficiencia /Euro. efficiencia 98.9%/98.7%
Peso (kg) 76kg

Dimensodes (L X A X P) 6707902296 mm
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SG3400HV Subestacao

Data: 2018.Nov
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Topicos

Clean power for all

01 Aplicacao
02 Solucao do Sistema

03 Referéncia
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Desafios

LCOE _ Exigéncias das Concessionarias

e Tarta EIT dotrescents » Redugao do custo total + Aumentar a planta FV traz grandes

. - : desafios para a rede
. Aplicacao em diferentes e Solugao Completa, simples O&M

. ; e » Atende todas as exigencias da
, . » Capacidade de interligagao
complexas instalacées concessionaria
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Aplicacoes

Clean power for all

Grandes Plantas & Floating PV

Grandes Parques, grande
capacidade e grandes blocos
Conexao complexa com a
distribuidora

Otimizagao dos custos de
instalagcao

Inversor com alta capacidade
Controle simples e estavel
Reducgao dos custos de
instalacao




| Sistemas e

| Solucdes
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SG3400HV Caracteristicas

Clean power for all

3437kW@ 45°C,
3593kW@ 25 °C

Topologia nivel 3, Maxima eficiencia do inversor 99%

Elevado sobrecarregamento CC/CA até 1.5

Refrigeracao forgcada, maxima poténcia em 45°C

Facil transporte e instalacao 10-foot standard

Geracao de Reativo noturno integrado (SVG)

Bloco flexivel de 3.4MW a 6.8MW
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SG3400HV-MV Solucgao do Sistema

Clean power for all

Solugao costomizada de acordo com a necessidade das instalagoes

—

-

o=
Monitoramento Remoto

e 88

FV arranjos

iise smess
ol IR

Scada local

PPC ONS Operador

Sio187 1EEI
T

CC Combiner

SG3400HV-MV

—

—— CA —— RS485

Concessionaria

Internet
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6.8MW Solucao Inversor Central

6.8MW Solucao Completa BT, MT, Transformador, Protegcdes

A ' B
: Monitoramento Remoto

| =

SG3400HV Scada local
-l T

A 2 .
_g
FV arranjos CC Combiner SG3400HV Estacdo 6 SMW MV Concessionaria

— CC e CA = Data
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Elevado nivel de integracao

Compartimento de distribuicido CC o heer ':

pre-integrada, Bloco de comunicagao : :

e servicos auxiliares integrados E %fe i

i oo 0 /‘-‘ 1 —_—&/-:— ‘ Seu i

I #1 T |

Interruptor ) | :

cC * Sistema de : 7 i
: . ~ |

rComumcagao ! 2 i

= ) 600V

s oo o o v/ '

Fusivel cC [} i “ |

S == oy \ |

| ﬁ |

Sensor de Servig;os E _ Atguig;er i

Corrente auxiliares ! 15# :

' e o0 /. |

' A L |

Area para ” i I - i

cabos CC Disjuntor CA | St Power line I- . |

[ Communication |

: = | & |
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SUNGROW

Alta Eficiéncia

Clean power for all

1 . Topologia nivel 3 WWWWWMW

2 . Estratégia Avancada
de rastreamento MPPT

3 . Dispositivos

magnéticos e de
comutacgao eficiente

P/ powerfiN)

<

without shade

GMPP

anpe

LMPP

a0
PV voltageV]

s00

Max. Eficiéncia: 99%, Euro 98.7%

SG3400HV curva de eficiéncia

100%

98% /’&
S 96%
s — 875V
2 — 1100V
“ 949, —— 1300V

92%

SG3400HV
90% L L L L
0% 20% 40% 60% 80% 100%

Faixa de Potencia de saida P/Pn
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Ampla faixa de temperatura de operacao, sem reducao de ate 45 °C

Ventiladores funcionando em zona de baixa temperatura, longa vida util, baixo consumo de energia.
Calor retirado diretamente por dutos de ar, minimizando o aumento da temperatura interna

q ‘l
- . SG3400HV
IGBT Modulo P e e A, !
i e e s SES SRS B e Ie
0.8 : b =
Exaustor £ | L &
~ | |
%06 ) : : : :
i o !
|
0.4 : L : :
I | : : [
| - |
02 : : i i :
| ' : : [
: P |
40 -30 -20 0 20 25 30 40 4550 60

Ambient Temperature [C]
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Alto rendimento devido ao design modular

Clean power for all

Conceito modular
com 3 unidades inversoras independentes

Alta disponibilidade - se 1 ou 2 unidades falham, as outra (s) ficam
em operagao

m
Operagao
Normal

m
1 unidade
em falha

m
2 unidades
em falha

Power(W/m?)

Alta eficiéncia, baixo consumo de energia devido a inicializagdo modular

i

e e

ml/lll

el
L

9.00 12:00

15:00 17:00 Time
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Geracao Variavel Estatica (SVG) na Funcao Noturna

Grande capacidade de energia reativa Solugao Sungrow
SVG noturno com disjuntor motorizado

* Alta eficiencia e seguranga no isolamento lado CC

1

» Fator de poténcia ajustavel de 0,8 - 0,8
Max. Poténcia reativa 2155kVar

Y

AN

——

P (kW) SG3400HV
104%Pn

SVG noturno com diodos (outros)

" * 0.5% perdas por eficiencia
* A falha do diodo leva a curto-circuito do lado CC

PF=0.8

< P =1 — 0O N— r\/

Q (VAR) e — —04 N_ —

Ind
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Compativel com os mais exigentes sistemas de conexao

Modelos de simulagao verificados de acordo com varios codigos de grade

e Germany, AU(AEMO),
Brazil

STANDARD USA, Malaysia, Egypt,

® |

- %X|PSS®E, ) .
st Argentina, Mexico
Distributed En
Technical Guideline é’esgg“';d"_‘ v .
Generating Plants Connected to the CENTRE g USA' AUStralla

Medium-Voltage Network

Guideline for generating plants’ connection to and paraliel
operation with the medium-valtage network
A

Rpe—— wPSLF USA
a— bdew
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Sistema de monitoramento completo

| m
Monitoramento Remoto | = i |
4 iSolarCloud Grid Operator
Internet
Monitoramento Local | | =
& Controle da Planta . ; e
Local SCADA PPC Plant SCADA
Insight '
Sistema de
comunicagao ¢ | ? , :
Meteo Station Combiner Box SG3400HV MV Station MV Delivery Station
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SUNGROW

Power Plant Controller (PPC)

Totalmente compativel com o codigo de conexao Global
Know-how de PPC e Inversores, suas interagdes

Uma parada, contato unico ponto, tudo fornecido como um todo

Controle Potencia Ativa

» Controle de taxa de rampa
* Pico de referéncia fixo P
*P(f)

Controle de Poténcia Reativa

» Ponto de ajuste fixo Q

» Fixed Setpoint Cos@

*+Q (V)

» Coso (P)

* Regulagado Automatica de Tensao

Controle da Plant a On/Off

» Desligamento rapido ou
programado da planta
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Aquisicao e Ajustes de Paramentos & Gerenciamento da
Analise de dados Atualizacao do Firmware Planta

Sistema de
Monitoramento

+

Servigos
Diagndsticos & Plano O&M Auditoria de servigos Gerenciamento de servicos
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Solucao 6.8MW

Sistema de 6.8MW

- Todo em container padrao maritimo
- Tudo integrado, facil transporte
- Todos pré-montados
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Diagrama Unifilar de 6.8 MW

B R e e R R T T e e e |
| A 5 »
| String DC combiner Inverter MV Station |
1 |
l #1 —o— !
T o SG3400HV #1 AR |
: e S smmiCal * Fuse Aux Power I. I.\r |
4mm2Cu, , o PR & #1 =3 SUPP'Y |

Ve w12 200mm2| ... 8x1*300mm? !
= e P Al e Al :
: ce e e o o [Polarity —E—. — w = " ~ /Phase :
I #17 —_— b * \l l |
J1= e =3 —- 1 |
: Q. ............... #1 ; #17 o > -zr/p-. -r/ :
" s so e o+ t—t ‘ SCU - S I/’-

=B e sessnnvosiancn #12 LA A L '
= S— = #2+—=- ] * :
1 0 Bl >
. |
| |
|
' l
1 |

#1 = _ _

=S o SG3400HV #2 | Oiégr;r(;\med :
| ERrmerisaeent #1 Fuse
| eee se e o #1 — SCu DY11V11 :
| g nsccisons #2 ces 20~35kV/0.6kV |
r=-semsamsane =53 — —_— |
I o0 0 e oo e = P ‘ . A ! |
N #17 - = e e i
: Tt ey .S:H rr # 775_ /Phase :
| ses se ol = AuxPowerJ\. . I
0 e #12 cee 5 |
| S =Sy #21—— Supply !:LI |
: S Power line ——— Communication :
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Power MW Subestacéo com Transformador a Oleo + Painel MT

= Tudo integrado, Painel MT e Transformador

= Compacto, 20-foot container padrao

= Alta eficiéncia de acordo com EU548

= Painel de MT desde 20 ate 36kV

Subestacao 6.8MW MV » Elevada potencia, 6874 kKVA@45°C, 7186 kKVA@25°C
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CAPEX-Central VS String

Solucao Central proporciona baixo CAPEX pela redugao dos custos com inversores, cabos e subestacao

e.g. 1500V sistema, Grande Parque

Dif Central | Stri =SS=) ——"
iferencas entra ring ———1] = =
SS— EEEE
Tamanho 6.8MW 6MW cC \ |
Combiner Transformador
2 unidades | 60 units, 3
1 Inversores 3 AMW 100KW 2
34 unidades 30 units
2 | Combiner | 24inputs | > 1olut 4
DCCB 8 l
2 cabos 3 cabos
| Cenes 1500V | 183kV | swememsm | = :
|==f=—N=—Frra} B
L A
L1 1 | s
4 Transfo Né&o precisa | Painel BT
(XFMR) |de painel BT| NBRIEC Iversor CA Painel BT
Combiner Transformador

9
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CAPEX~1.0 ¢/Wp reducao pela solucao Central

Clean power for all

¢ /Wp

B Inv.

B Inv.

Install.

m Combi
ner

Install.

B Combi
ner

w Cable

Install.

W Cable

A=1.0

—}\
\ Transformador

String Central

Central-6.8MW String-6MW
Diferenca de Custos Material Material
¢/\Wp Reducao it 365Wp Modulos: 365Wp Modulos:
Inversor SG3400HV Sl CC total 894MWp | CC total 7.88MWp
1 0.84 ¢/Wp Inversor & instalacéo 2 unidades, central | 60 unidades 100kW
Combiner 4 Combiner (Y conector) & 34 unitdades 30 unidade
2 0.04 ¢NVp Instalacdo 24 inputs 2em 1, saida CA
FV Cabos & instalacio 1x6mm?, 47486 1x4mm?, 83764m
Cabos 1 & instalacdo (desde Al, 1.5kV, 2x240mm?,
o combiner box até o inversor) 4956m
Cabos 2 & instalacao (desde Al 1.8/3kV,
’ o combiner até oinversor) 3x50mm?, 120m
3 | 0.01¢Wp Icobes3 & instalacao (desde| Al 0.6/1KV,
Cabos Inversor ao Transformador) |8x300mm?ph, 120m
Cabos 4 & Instalacdo (desde Al, 1.8/3kV, 3x150mm?,
combiner ao Painel de BT) 3983m
Cabos 5 & instalacao (desde Al 1.8/3kV,
Painel BT ao transformador) 6x300mm?/ph, 90m
, Transformador/Subestacdo & 6.8MVA Transfo 6MVA Transfo
4 0.20 ¢/Wp Instalacao Sem Painel BT + Painel BT
¢:Cent; Mhr: man-hour *Source from GTM 2017
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Sungrow Total Instalagcoes Globais

§ ;‘\]W B

T R

/|- ol "**p-

US -205SMW

Algeria - 168MW




SUNGRGN Clean power for all

Sistema de Monitoramento

Data: Nov. 2018

© 2018 SUNGROW Confidential
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Monitoring Product Portfolio

Monitoring Products Family
B iISolarCloud APP

iSolarCloud
— e
—_
m _ :
A
J &
Logger3000 COM100 PVM1000  PPC WiFi E-Net i
=
System hardware & Accessories —
WiFi Logger3000 - .o — Vo PVM1000 > |

= ) - c - "

Insight iSolarCloud iISolarCloud iSolarHome 2
(Local SCADA) (Remote Monitoring) APP APP

System software Residential Commercial Utility




SUNGROW

Logger3000 Interface Description

Clean power for all

2 Ethernet 16 DI 4 DO 2P 4 Al GPS  Grounding port
OV1 2345 67891011 12131415160V 'o;)': '0209) ;mz”: -D?‘; Gl mz o bicoabioo o [1in0 ovasu 8 @ |
T e e o ML ;
18} L2
HEEEEN HEHEEE BEaEEE HOHERE BREEEE --- 3 jcou
USB-HOST S0 Debug RSTY Al BIAZE2 A3BI AMBe A5 BSAL BS
N ... o ° HiEE OEEH OEED - - 03| ;
ETHI AC(110°240V) —pc—

N || |

USB SD Card | Reset 6 RS485 CAN AC power PLC Communication
supply port port
Debugging port DC power supply port

Iterm Features
Serial ports RS485 x 6
Ethernet ports Ethernet x 2
DI DI x 16
DO DO x 4
Internal storage 4GB
Max. of
Manageable 200
Devices
el
Parameter setting YES
Allocate addresses YES
Upgrade firmware YES
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SUNGROWW Clean power for al
COM100
Technical Parameters COM100
Configuration Logger3000, Fiber Switch, Splice box
Electrical Ethernet 6
Optical Ethernet 2
Ingress protection rating IP65
Operating humidity <95 %, non-condensation
Operating altitude <3000 m
Dimensions (WxHxD) 570x790x220 mm
Weight <42kg
Power supply 110V - 240 VAC, 50/60 Hz
Power consumption Max. 60 W

Mounting method

Wall-mounted, column-mounted floor-standing
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Total enevgy yhedd

b Power  liradiation intensity

38 Section realtime data

bz 959.40kW

B Covewposer o Trergy yoil tndiey

lo_ 63600

B towerter load rate

Functions

» Local Real-time Monitoring

» Parameter Setting

» Control Function, Power on/off
» Fault alarm

» Historical data inquiry

» Graphical display

» User-defined performance views
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ISolarCloud -- Remote Monitoring

iSolarCloud ey  Functions

Yield trend 0 » Group/Plant KPI management

(n\f Chaaly yaslt VN

» Data processing and analysis

» Geographic Information System

i i e s U s » Group level & Plant level reports

Wseovw B Sovws B ivaceny B 5617207 » Real time alarm Management
; S;';é",_;],;f tal yleld 1454 G tad income  &73908 ONY ot 30e80N0ees
- e - o » Quick trouble shooting
Yield ranknn Performance m n m 8 Unteated W Untreated
P — R — » Hierarchical access management
- ey 02 I ' u : 5 ; .
. — o2 —— Cperator On Doty » Assist diagnosis and maintenance
2 I ] X n
« I re-sb e i
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ISolarCloud APP, For group management users

= SUNGROW Features

iSO'aPC'OUd Day Yield Trend

Op(‘fd:lU” v1.2.2_Alpha Yield(kWh Power(kWp)

» Applicable to Android or Apple
IOS system

» Remote monitoring, Guide

operation and maintenance

» Report analysis, group KPI index

management

Plant revenue (CNY) ®

» For group management users,
centralized management of scattered

A m Q Ll PV station

@ Rermember password Forgotten password

Login Day Yield Trand Energy Revenue
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ISolarHome APP, For Residential End-users

Clean power for all

Fine 19.24.

Monthly energy 381.80 v
Energy:. kKWh @
Vi-Fi config
19.3 0l
= Feedback
Today energylkWhi
MR ]
Sungrow website Version
Q Logout
B *
b S-?\u é Day Month Yeoar Tﬂl | no‘m- s.?m T
Homepage Monthly energy System Setting

Features

» Applicable to Android or Apple
IOS system

» Quickly view real-time and historical
alarm information

» For residential end-users, real-time
display of power generation and
Revenue

» Wi-Fi configuration, one time
configuration between internet router

and inverter

70
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SUNGROW

Residensial Monitoring System (WiFi Solution)

Clean power for al

» Remote monitoring would be quite suitable via WiFi in the households
» Real-time parameters monitoring
» Remote Firmware Update for Easy O&M

» Available for SG10/12/15/17/20KTL-M at 2018.4

Router

380V
i

I B

iSolarCloud iSolarCloud APP

o

iSolarHome APP

PV Module SG10KTL-M

= DC = Data
—AC

Grid
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Residensial Monitoring System (E-Net Solution)

» Remote monitoring would be quite suitable via E-Net (Ethernet module) in the households
» Real-time parameters monitoring
» Remote Firmware Update for Easy O&M

» Available for SG10/12/15/17/20KTL-M at 2018.4

I B

iSolarCloud iSolarCloud APP

E-Net Router E

iSolarHome APP

380V
. ‘ —— DC =— Data

s - AC

PV Module SG10KTL-M Grid
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Residential Monitoring System (used in Australia)

» Remote monitoring would be quite suitable via WiFi in the households
» Real-time parameters monitoring

> Available for SG2K-S/2K5-S/3K-S/3K-D/3K6-D/4K6-D/5K-D

» WiFi module, upload data to Bank platform

WiFi Router @

Solarinfo Home APP

220V

— DC =— Data
- AC

PV Module SG3K-S Grid



SUNGROW

Commercial PV Station Monitoring System

Clean power

for al

B iSolarCloud APP iSolarCloud

" Logger3000

;]

SG33KTL-M SG50KTL-M SG80OKTL

The main system functions:

» Key PV plant data can be visualized on a PC.
» Web-based portal can be accessed from anywhere
» Realtime alarm Management

» Feature-rich, providing comparative analysis of

various data template, easy to use, low maintenance

costs

Application Conditions:

» Used for commercial PV power applications
» Available for all SUNGROW string inverters

» Provide Logger3000, Indoor installation, also can use COM100,

COM100 is an integrated solution, outdoor installation ,|P65.
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Large Ground PV Station Monitoring System (String Inverter)

Clean power for al

D iSolarCloud APP E
&

1SolarCloud

Internet/VPN

r ==

- Insight PVM1000

Fiber Optic Ring Network

Fiber Switch

o - Logger3000

LIE:

Grid Operator

- N
| Fiber Switch

o ~ Logger3000

DD
YV

AC —— Data

Application Layer
» Connect to remote

monitoring platform

Communication Layer

» Fiber Optic Ring Network
between communication
device and Local SCADA

Device Layer
7> Reliable field busses
between communication

device and inverter
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Large Ground PV Station Monitoring System (Central Inverter)

iSolarCloud APP >\ iSolarCloud Grid Operator Application Layer
| T

= - » Connect to remote

ﬁ monitoring platform

Communication Layer

» Fiber Optic Ring Network
between communication
device and Local SCADA

- Insight PVM1000
< Fiber Optic Ring Network >
=

Fiber Switch EM riber Switch

|

Fiber Switch

Device Layer
» Reliable field busses

between communication

device and inverter

=

—  AC — Data Grid Analyser
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Inverter details

fauR record Operation log

o et A
= @ iant A 10ky

Udc-1(V)

63450 Udc-2(V)

Ude-3{V) 1a(A) 154.20 1A} 154.00

Normal . Alarm

lefAr 15400

W verters)
Wwd4 ac-1(A)
KW Unite )
B overterss
B nvertor test

String BOX

Telemetry information

Daily
yiedd ( tedemetry )

DC voitage 1
DC curent 2
V1 power
DC power
CA Ine voltage
C phase voltage
C phase current
Power factor

Device status

138 30 Idc-2{A)

Total
yield ( telemetry )

DC current 1
DC voltage 3
W2 power
AB line voltage
A phase voltage
A phase current
Active power
AL frequency

Status data 1

ldc-3(A) Prkw) 8589

Inverter

Tedesignalling

Device imternal alr
temperature

Comen status

Device fault
status
AL contactor
status
DC swiich 2
status
Al module fan
status
81 module fan
status
C1 module fan
status

DC voltage 2
DC current 3
V3 power
BC line voltage
8 phase voltage
8 phase cument

Room fan
nunning statu

Reactive power

Inverter efficiency OC under

voltage
AC under
vollage

Over-frequency
Contactor fault

Sensor Talure

Maodule over

QlkVar)

fault @ Offline

fransformer

Commitment
status

AC switch status

DC swiich 1
status
DC swich 3
status
Al module fan
Slatus
B module fan
status
C2 module fan
status
internal /
external powes
supply status

DC over-voltage

AC over-voltage

under -frequency

Islanding

POP protection

Reactor over




E@ nsight e " s = 2017-12-13 13:49:56

i Ma Maintenance Con tion
Monitoring nagement figura

< Combiner box details

& 1LS0kr

-G DLFECOER NO.1 Normal @ Alarm O Fault @ Offline
= EUNITE)

2 SMUNIT#1 INVERTER#1

B UNIT#1 S1-N1-D)

B UNIT#1 S1-N1-D2

B UNIT#1 S1-N1-D3

B UNITZ1 S1-N1-D4 Uout(V): 626.10
B UNIT#1 S1-N1.D5 . !
B UNIT£1S1-N1-D6

o MUNIT#]1 INVERTER#2 Stri 0 1 g 13 1 i ] UNIT#1 S1-N1-D1
o IUNIT#1 INVERTER#3
o IRUNIT#1 INVERTER#4
s UNITS2
o BUNIT£2 INVERTER#1 Digital

o IUNIT#2 INVERTER#2 Temp-intemal Surge Cireuit
o MUNIT#2 INVERTER#3 arrester breaker
o MUNIT£2 INVERTER24 Iov-3 status status
2 N TXFEEDER NO.2
= @UNITE3 Ipv-6
o INUNIT#3 INVERTER#1
o IUNIT#3 INVERTER#2 Ipv-9
g BUNIT#3 INVERTER#3
o INUNIT#3 INVERTER#4 lpv-12
= EMUNIT24
o MUNIT#4 INVERTER#1 Ipv-15
g IUNIT#4 INVERTER#2
o UNIT#4 INVERTER#3
o IUNIT#4 INVERTER#4
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ISolarCloud — Main Functions

© 4

1. Features unique TICKET trouble-shooting Power Plant Report Time | 2017-09-18 00:00- 2017-09-24 23:59

2. Highlights fault alerts in system

W 100K W=01(140191/E-day

3. Professional data analysis s
4. Historical yield comparisons 100
5. Auto-generated operation reports B oot z

100

0
17/9/18 00:00 2017/9/19 12:00 2017/9/21 00:00 201779722 12:00

o (2 3

:::n:.u W IGO0 begedinne Fadtpo 2552203707 06015626120 Wam “"":‘m View unit -- Analysis of inverter output dispersion

All plerey a1 Device type  Inwerter

Faul oevce BN lowerter) Sownce Yywreen Note ° [_T(lA

Talitype  Wam Toutlovel  Gaowrs 2017/09/23 17:3- Power normalized
Seported by User 1 Report time  2017-07-20 0544 ° [_T()1

Fault pacture

Work eedet process

Work erder spprovel 2017.07.25 0817
e ] Iotitndd iy a¥ale . Conchasion | Confirm fault . Nest cpsimtor © user)

me

@ Proposed rectification : proportionS%together Lplatform
- B0 A little difference : proportion0%togetherOplatiorm

Q @ commonly : proportion80%togetherl6platiorm

B gocd : proportion1S¥together 3platiorm

@ -«celient | proportionO%togetherOplatform

0 Mainseaance caafirm

O 0 0 0 0O
=
&

o
;
s

L —
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ISolarCloud — Plant Map

Clean power for al

iSolarCloud

SolarCloud V1.3.7.20171112 released

P 27 UNEDA rarunare
) = * Manucn
plant006 ’ = = - ",
Salt Busifiess Mansion =
P Ved B\
' [ plant006 Power installed:5 23MWp L. ok g
©
| Vg
Plant map ) xjiu Heidge 4
Conpr Langun ,”,’ n Bridge
' 149.60kW 264
| A Catatcy
(wg Pargrur g, Hengliang
Buhal Xefu | o
’ Ul Shepping Centre Lorgsa | -
7 | o, Nanda Mazs
~ 78.00% 0.53hour xn
— . |
Porgateniy 2horpy £ margn
Protecticn | < Mnzhuang Tathy Squace
\ m § Pending @ Processing @
= . 13e] \ # The Ranbow Room
= C e i Sorg awo
) A S——REE PR AT TR v Letsure Shoppi
- 2!“ \ < = THNg Telesion
Ly, i Univeruty
~ ¥ Forestry Yiemg ¢ hengnan Yiuing Pecple's Wi Inseitite of Vehadr . apia
™ Rastenge = Govermment A.;lzhg, | ”1%'(' - B Nanglr
o -~ Transport Temingl e
Luprppe N Cusfhanio
~ P,
"','. \ o 1 Tinng Longbetshan
2 R N \ —Honeut o Nandsume!
N . Cangpu Hndge
@ Nomsl @ Wan @ Fauk e
~ ¢
(RPN Chengdong
Gl o Cr )
Cutrent power 149 60'W B e T (x20y
» L TRo—
» Mourtar T— \ -~ o [Largicont Guoc it 8
Vourtan ' Daily yield T@ Vagng xiway STitipo Xbecun Mg v lage o "
-~ =
& |eryergonrg .
Total vield 3 SEGW + o
ol yiedd 112.54GWH 5 . Janpaitgshor =
% hayang L
~ o — —
Power installed 44 3IMWg bl e ‘( ~ - Targorg
% ot g N
. g X e g B
‘1 3 Plant number 0.00pcs Weurhuang No. 1 Bndge \ Pr———
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ISolarCloud — Plant list

Clean power for all

iSolarCloud

L()

SolarClowd V13720171112 released

=]

Informatior

2017-11-29 17:30 Retresh 2
Chart
Exp. NO, Plant name Fom—r installe Power Instantaneous flat radiation Daily yield - PR Equivalent hour Warn & SOMMUNIE oy unit
»
_ : q ALY aas Today 264MWh/Yday 8.56M = o i G
+ . heni008 5.23MWp 149,66 (Meter 30.9W/n Odyy 20NNV day 78.00% Today 0.53h Q ° | 1._ —
Plant list
" Ti y Z6ANWhH/Y. B.2ZM a 5
+ 2 plant008 424MWp OW(Meter) oW/t oday o\:,"\ ;.1"1":?” \ s 85.00% = Today 0.66h ° ° |
Inverter
e . Today LI6MWh/Yday 5.86M - e $
+ 3 plant013 2MWp FEW(Meter) OW/=* ocny r.m.-d. 5 S0 - 1080 068h ° O D o J
— A
String box
) ( o
+ F plant007 5.02MWp W Meter) % Today OWh r’V:‘l‘.vy OWhi{Mete 0.00% Today 0.00h 0 [ 3 -
! '
— -y Alarm
\ T y IMWh/Yda, EELAN a
+ 5 plant003 448MWp OW(Meter oW/ oday \h(?‘,'da:," 10 85.00% e Today 0.75h Q 0 { 4 '_‘
Realtime alarm(Latest 1000 Current record : 8 Confiwmed : 2 Unconfirm Refresh : 2017/11/29 17135:21 Auto alarm "> & : :
NO. Plant name Fault type Fault level Device Name Fault name Created on Open Actions
2 plantO11 Fault Mayoe PSLEZLIU i) Overcurrent Il start 2017-10-11 224044 Unconfirm e (9
ant Fault Major PSLESIU 14®1 2er0 sequence I start 2017-10-11 224084 Unconfirm 2%
4 ant031 Warn F— 1MV inverter 1 Temperature abnormal 2017-08-28 1630102 2 ®
S ant Warn mical 100KW 202 )17.08-24 1853 Perding 2. (:i,l
6 plant006 Wam Genenal 1MV inverterl 37 Unconfirm [ @
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ISolarCloud -- Plant report

iSolarCloudj- Q)  iSolarCloud V13720171112 released

Power Plant Report

Day 7 Month Year

Daily report Monthly report Annual report



SUNGROIW

Fault Alarm

Clean power for all

information
1 Unconfirm : 32 Refresh : 2017/9/23 14:37:40
Fault level Device Name Fault name
General 2V inverter?
General 2V inverter 2
Major PSLE91V 4 MODBUS (#3) Low frequency load shedding
General 1#V  inverter 1 Temperature slnermal

Fault alarm mode:Web portal, APP,Email

Repair
recommendations

Details

Details

Details

Details

Details

Enter “Plant list” interface,Select”Alarm” right side and enter “Alarm” interface,view fault

Auto alarm : ()

Created on

2017-09-23 06:27:22

2017-09-22 06:08:55

2017-09-06 06:23:08

2017-08-28 16:30:02

2017-08-24 18:53:05

Open

Unconfirm
Unconfirm
Unconfirm
Unconfirm

Unconfirm
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SUNGROIW

Fault Pinpointing

Enter "Panorama” interface,find the fault device,view fault pinpointing

Time: 2017-07-26 00:00-2017-09-23 13:51 Work order:  Work order

® Pending () Treated () Completed
Plant  work order ©  Todo  Fault It devi
name OrK O State =] ault name Fau ce

under-Insula
GD2017072909175 Work order a Approve wor Gon impeda i Trecitor

B3-1
50 pproval k order .
Operation cir
B3-2 602017%2908520 Work order a Approve wor Lk dacate 3% DT Conibirer
pproval k order i
ion warn
meidi GD2017072617561 Work order a Approve wor
nuant 70 PP Warn run 5# Inverter
pproval k order

ong




SUNGROIW

Fault Analysis

Clean power for all

L

Click the fault device, see the device basic infomation,device fault record and

online run record

Preliminary analysis of fault types

Fault diagnosis,Provide fault report

Plant name : jieshijie

2#MV inverter 1

Device Interval : grid-connected point _2#unit  Device Type :SG500MX

Device alarm(open) Device alarm(closed) Online Run Record Device order record

2016-09-23 00:00-2017-09-23 23:59 m

Start Time

2017-09-23 07:00

2017-09-22 06:30

2017-09-21 06:35

2017-09-20 15:55

Downtime

2017-09-23 07:25

2017-09-22 17:45

2017-09-21 17:35

2017-09-20 18:00

Running Time
25Minute
11hourl5Minute
11hourOMinute

2hourSMinute

Total running time Total down time
162day20hourlOMinute 200day3hour50Minute
162day19hour45Minute 199day4hourl5Minute
162day8hour30Minute 198dayl15hour30Minute

161day21hour30Minute 198dayZhour30Minute
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Trouble Shooting

Operation expert deal with the work order, pushed to site staff

Fault info
Fault name ZVTR protection Fault no 2951.201704.3934885653660

All plants  BS Device type Inverter

Fault device 100KW#1 Source Manual inspection
Faulttype  Fault Fault level  Critical

Reported by User 1 Report time 2017-04-14 22:21

Fault picture:

Work order process

0 Work order approval 2017-04-14 22:22

User 1 Initiated this affair . Conclusion : Confirm fault , Next operator : User 2(zhanshi) ;

Approval passed 2017-04-15 08:00

User 2(zhanshi) Processed this affair , Conclusion : Approval passed , Next operator : User 3(zhanshi) ;
Maintenance confirm 2017-04-15 08:10

User 1{zhanshi) Processed this affair , Conclusion : Confirm maintenance , Next operator : User 2
Maintenance complete 2017-04-15 08:40

User 2(zhanshi) Processed this affair , Conclusion : complete , Next operator : User 1(zhanshi) ;

Work order closed 2017-04-15 09:24

_l.)lser 1(zhanshi) Processed this affair , Conclusion : Close work order , Next operator : User 1(zhansh
0

Complete evaluation 2017-04-15 10:30
User 1(zhanshi) Processed this affair , Conclusion : Handle time-Very satisfied

!S(|




Obrigado!

LGER

Diretor Sungrow LATAM

Cel. 55 11 993 843 460
ada.li@cn.sungrowpower.com

Rafael Ribeiro

Diretor Sungrow Brasil

Cel. + 55 11 950 548 781
rafael.ribeiro@cn.sungrowpower.com

Ricardo Alonso
Diretor LATAM - Engenharia
Cel. +55 21 981 046 072

ricardo.alonso@sa.sungrowpower.com

Gonzalo Feito
Diretor Sungrow Chile & Argentina
Cel. +56 9 6373 9773

gonzalo.feito@sa.sungrowpower.com

Aaron
Diretor Sungrow Colombia & Andinos
Cel. +56 9 6373 9773

aaron@sa.sungrowpower.com

Kaue Oliveira

Gerente LATAM — Service
Cel. +55 15 998 197 824
kaue.oliveira@sa.sungrowpower.com

LEWEN THES
Comercial Brasil
Cel. +55 11 968 899 911

Karlla.paulino@sa.sungrowpower.com

Johann Heyl

Hugo Lima
Gerente Administrativo Latam
Cel. #+55 11 960 777 743

hugo.lima@sa.sungrowpower.com

Lei Xiao
Coordenadora Administrativo
Cel. +55 11 989 660 964

lei.xiao@sa.sungrowpower.com

Fabio Bortoletto

Aplicacao Chile & Argentina
Cel. +56 9 7809 1428
johann.heyl@sa.sungrowpower.com

Victor Martinez

Engenharia de Aplicacao
Cel. +55 11 975 765 464
Fabio.bortoletto@sa.sungrowpower.com

Isaque Guanabara

Aplicacao Mexico e Caribe
Cel. +56 9 7809 1428
vmartinez@sa.sungrowpower.com

Engenharia de Aplicagao
Cel. +55 11 982 474 141
Isaque.guanabara@sa.sungrowpower.com

Equipe LATAM & Caribe
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