
ķĶRKET VE  ÜRÜN  TANITIMI

PEM Enerji 



En yüksek enerji üretim getirisi için her zaman 

ɷɰʉɕʁ 

FusionSolarSmart PV Solution

Smart

O & M Reliable

Safe &Higher

Yields



ķɸʁɺɴʃ  ɩɰɽɕʃɕɼɕ

170+
Countries

228

Rankinginthe Fortune 

Global 500

176,000

Employees

36

Joint innovation centers

14
R&D centers

79,000

R&D employees

-170 den fazla ülkede faaliyet gösterme

-180.000 ɳ˰ɽʈɰ  ɶɴɽɴɻɸɽɳɴ  ˜ɰɻɕĸɰɽ ʂɰʈɕʂɕ 

-80.000 den fazla  Ar-ɜɴ  ˜ɰɻɕĸɰɽɕ

-14  Ar-Ge merkezi

-36 ortak  Ar-Ge merkezi 

-ɩɸɲɰʁɸ ʂɕʁɰɻɰɼɰɳɰ  72 nciʂɕʁɰɳɰ 

-2018 ʂɰʃɕĸɻɰʁɕɽɰ  ɶ˫ʁɴ 13,8%büyüme

-2018cirosu 108,5Milyar Dolar 



Page 4 HUAWEI TECHNOLOGIES CO., LTD.

Teknoloji  geliĸʃɸʁɼɴɺ  ɸ˜ɸɽ  ʈɰʃɕʁɕɼɻɰʁɕɽɰ  ɳɴʅɰɼ 

ÅUS$61.87 Milyar dolar   Ar-ɜɴ  ʈɰʃɕʁɕɼɕ R&D (2007 to 2018)

ÅUS$15Milyar Dolar R&D ʈɰʃɕʁɕɼɕ 2018, 13.8%

6.6

1.1
1.6

2.1
2.7

3.8

4.8

5.2

2007 2008 2009 2010 2011 2012 2013 2014

9.2

2015

11.0

2016

13.8

2017

~15

2018E



Page 5 HUAWEI TECHNOLOGIES CO., LTD.

33,8%

43,4%
52,2%

66,2%

56,6%
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Three-Phase String Central Solution

56%

Ýɩɷʁɴɴ-phasestringinvertershipmentsßexceededcentralinvertershipmentsbynearly4GW.Decentralizedsystemarchitecturesinutility-scalesolarcontinuetoincreaseinpopularityßÞ

Global Solar PV Inverter Market Shares and Shipment Trends 2018

String Inverter, the Mainstream in Utility-scale

Market share of three-phase string and central solution in utility-scale

HUAWEI TECHNOLOGIES CO., LTD. Huawei Confidential 
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2017-2018 ʈɕɻɕɽɳɰ ɪɻʄʂɻɰʁ ɰʁɰʂɕ ɥɰʃɴɽʃ ʂɕʁɰɻɰɼɰʂɕɽɳɰ 1ɽɲɸ 

Top 1 Patents Application in 2017

Up to end of  2017, Patent Applications by 74,307

64,091Patents in China and 48,758outside China, 90%were patent of innovation
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FusionSolar, #1ɨɾɽ ɳ˫ʁʃ ʈɕɻɳɰ ə˰ɽʈɰɳɰ ɴɽ ɵɰʉɻɰ ˰ʁ˰ɽ ʂɰʃɰɽ ɵɸʁɼɰ 

2015, 2016,2017& 2018

2013 2014 2015 2016 2017 2018 E
Unit: GWac

0.82
4

10.5

20.2

30

~17GW outside of China

~35
10GW outside of China
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ə˰ɽʈɰɳɰ ɚɽ ʂɾɽ ʈɰɿɕɻɰɽ ɴɽ ɱ˰ʈ˰ɺ ɸɷɰɻɴɻɴʁɳɴ Huaweiürünleri tercih 

edildi.

2018Global GridParity Progress

Customer Location Capacity Method Price / kWh

X-Elio Spain 800 MW PPA 4.06 $Cent

Solarcentury Spain 550 MW PPA 4.87 $Cent

Grupotec Spain 160 MW PPA 4.64 $Cent

Jinko/Aldesa Mexico 125 MW PPA 3.8 $Cent

Renew India 300 MW PPA 4.0 $Cent

Hero India 300 MW PPA 3.4 $Cent

Sakaka Saudi Arabia 300 MW PPA 2.4 $Cent
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Brazil

Mexico

US

Egypt
India

China

Russia

TAC (Technical Assistance Centers)

GSPC (Global Spare Part Operation Center)

GTAC (Global Technical Assistance Centers)

GSLC (Global Spare Part Logistic Center)

134+ 
Spare Parts Logistic Center

22,000+
Service Staffs

170+ 
Countries

300+ 
Field Stock Location

Hungary Romania

Malaysia

Huawei GTS (Global Technical Service) Platform is a

SHARED PLATFORMavailable for ALL PRODUCTS.

Nerede  ürünümüz  var  ise  orada servisimiz  var 

Türkiye
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7
Training Centers

33 
Country Presences

9,900+

Employees

4
R&D Sites through out 8 countries

1200
R&D Employees

Huaweiɖʅʁʄɿɰ ʈɰɿɕɻɰɽɼɰʂɕ 
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Müĸʃɴʁɸɻɴʁɸɼɸʉɳɴɽ   ɱɰʉɕɻɰʁɕ 

http://www.sybac-solar.de/
http://www.soventix.com/
http://store.onestopwarehouse.com.au/assets/ET_logo-d59e47079517cbbb93fb71d6941970e5.jpg
https://lh4.googleusercontent.com/-N0HpUE8wRhQ/AAAAAAAAAAI/AAAAAAAAABc/P7XWgHweReE/photo.jpg
http://www.bejulo.com/index.php?article_id=1&clang=1
http://www.lightsource-re.co.uk/
http://www.gdfsuezep.de/
http://www.cam-energie.com/
http://www.martifersolar.com/index.php
http://www.wattner.de/index.php?id=home
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1,7GW in ɩ˰ʁɺɸʈɴ  ɨɰʃɕĸɕ 

EU Region

800MW Shipment in 2015

Top1 in UK

Top3 in Germany

China

No.1 in China

8.5GW Shipment in 2015

Southeast Asia

300MW Shipment in 2015

South America

100MW Shipment in 2015

India

100MW Shipment in 2015

North America

200MW Shipment in 2015

Oceania

MENA & SA

& Pakistan

Japan & Korea

Top5 in Japan

500MW Shipment in 2015

TÜRKĶYE

1,7 GW 
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ÅResmi Kuruluĸ : 2007

ÅPemEnerji olarak kuruluĸ: 2013

ÅFaaliyet Alanē: 2000 m2

Å¢alēĸan Sayēsē: 19

ÅBayi ve Satēĸofisi : 21

ÅCiro 2017 : 15 million USD

ÅMarketteki Payēmēz : 30%
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Å PEMEnerji, 2007 yēlēnda ºncelikli

Ambalaj Sektºr¿nde faaliyet

gºstermek maksadēyla PEM AMBALAJ

olarak kuruldu . Geliĸen sektºrde

Enerji grubunda da yer almak isteyen

yºnetim grubu 2013 yēlēnda PEM

Enerji adē alt ēnda yeni bir ĸirket

kurarak daha profesyonel hizmet

vermeye baĸladē.
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ISO 9001 Belgemiz TSE Hizmet Yeterlilik Belgesi 
ZŜRAŜ KREDŜLENDŜRME BELGESŜ
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PEM ENERJĶ ¦reitim/Satēĸ 

ve Servis Merkezi
Satēĸ Ofisleri
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OFF -GRID ÜRÜN AĶLESĶ



Page 21 HUAWEI TECHNOLOGIES CO., LTD.

Huaweiinverterteknoljilerive 

ɰʅɰɽʃɰɹɻɰʁɕ

DC switch

PV input Energy storage 

input

Antenna

Connector 1

Connector 2 AC

PE

2Kw  tan 185kW kadar tüm seri
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Losses

Price

Weight & Volume

Failure rate

competitors

Power density  -> kW / dm3

Power per unit weight -> kW / kg

Relative Losses -> % 

Failure Rate ->  h-1

PerformansParametreleri

Kg Fe/ kW

Kg Cu/ kW

Kg Al/ kW

Performance Indices Environmental Impact
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PerformansGöstergeleri 

8/12KTL
17/23/23KTL

28KTL

33KTL

42/36KTL (new)

Smart PV Controller 

SUN2000 

Smart ACU

Smart Logger V1 Smart Logger V2 (new)

Smart PV Management 
System

NETECO 1000S

*
*

ᵽ FusionSolar

60KTL for 1500Vdc (isoon)

Smart Logger V3 (new Planning)

Smart PV Kits

ACBox2000 : 1000V/160A (new)
Anti-PID

PLC CCO

2015 2016
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Huawei Smart PV Solution Contributes to a Lower 

System LCOE

CAPEX OPEX HigherYields

String-level Management ŷ Ź ŷ

No DC Combiner & Fuse Ź Ź ŷ

MultipleMPPTs ŷ Ź ŷ

Natural Cooling Design ŷ Ź ŷ

Tracking System Integration Ź Ź ŷ

Patent Anti-PID Technology ŷ Ź ŷ

Power-Line Communication Ź Ź ŷ

Smart IV Curving Diagnosis ŷ Ź ŷ

LCOE
LEVELIZED COST OF ELECTRICITY

=

25-Year Power Yields

Capex 25-Year Opex 25-Year InterestκResidualθ δ
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Huaweiinverterteknoljilerive 

ɰʅɰɽʃɰɹɻɰʁɕ

1-Dahili DC  kesici

2-əɰɷɸɻɸ əɘ ʈɕɻɳɕʁɕɼ ɺɾʁʄʈʄɲʄ TypeII       

( DC SPD)

3-Dahili DC EMI

4-Baĵɕɼʂɕʉ 3-4 MPTT 

5-Son  teknolojik Avrupa komponentlerile 

yüksek  verim ve güvenirlik

6-Dahili   AC  LC  flitre

7-Adalanma için  güvenlik rölesi

8-̔ ɕɺɕĸEMI  flitresi

9-̔ ɕɺɕĸɖɘ  ʈɕɻɳɕʁɕɼ  ɺɾʁʄʈʄɲʄ ( ɖɘ 
SPD)

Â1 Â2

Â3

Â4

Â5
Â6

Â7 Â8 Â9
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Huaweiinverterteknoljilerive 

ɰʅɰɽʃɰɹɻɰʁɕ

ÅŜnverter  i­inde  kullanĆlan  malzemeler ve  menƆei

Components Company

IGBT power transistor Vincotech

Booster & Output capacitors Epcos

DC Current sensors LEM

Processors / DSP TI

RCMU sensor LEM

Current sensors Vaccumschmelze

DCterminals Amphenol

DC switch Santon

AC connector Weidmueller

Location Temperature Range

Germany -40C Ù175C

Germany -40C Ù105C

Switzerland -40C  -105C

USA -40CÙ125C

Switzerland -40C Ù125C

Germany -40C  -105C

USA

Holland

Germany
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SUN2000-36 KTL SUN2000-42 KTL 

Linear also at heavy load 

Huaweiinverterteknoljilerive 

ɰʅɰɽʃɰɹɻɰʁɕ

Efficiency Curve æ36KTL & 42 KTL
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Huaweiinverterteknoljileriʅɴ ɰʅɰɽʃɰɹɻɰʁɕ
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Huaweiinverterteknoljilerive 

ɰʅɰɽʃɰɹɻɰʁɕ

Foundation

GelenekselString
Ŝnverter

DC koruma
kutusu

String Ŝzleme
Kutusu

String Ŝzleme
Kutusu
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Huaweiinverterteknoljilerive 

ɰʅɰɽʃɰɹɻɰʁɕ

Ķɽʅɴʁʃɴʁ  ɼɾɽʃɰɹɕ  ɸ˜ɸɽ ˫ʉɴɻ ɱɸʁ  ʉɴɼɸɽɴ ʅɴ ˫ʉɴɻ ʃɰĸɕʈɕĸɕ 
araçlara ihtiyaç  yoktur. 

VS
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Huaweiinverterteknoljilerive 

ɰʅɰɽʃɰɹɻɰʁɕ

ɛɰʁɺɻɕ ɢɰʁɺɰ ɥɰɽɴɻ ʅɴ ɵɰʁɺɻɕ  ɶ˰˜ʃɴɺɸ   ɿɰɽɴɻɻɴʁɳɴ ɴɽ  ʈ˰ɺʂɴɺ 

verim 

MPPT2

MPPT3

MPPT4

MPPT1

Simple

275W

260W

XXX MARKA SOLAR  

PANEL 

BrandB
YYY MARKA SOLAR  

PANEL 
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Feature : Multi-MPPT VS One MPPT, increase 
yields by 1.15%
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Huaweiinverterteknoljilerive 

ɰʅɰɽʃɰɹɻɰʁɕ

ɛɰʁɺɻɕ ɼɰʁɺɰ inverterlerinʈɴʁɸɽɴ   ɷɕʉɻɕ ʅɴ ɺɾɻɰʈ  ɼɾɽʃɰɹ 

Operasyon & ɗɰɺɕɼ ɺɾɻɰʈɻɕĵɕ 

ß ß

ß ß

ß ß

ß ß

ß ß

ß ß

ß ß

ß ß

ß ß

ß ß

ß ß

ß ß

ß ß

ß ß

ß ß

ß ß

Smart PV Solution



Page 39 HUAWEI TECHNOLOGIES CO., LTD.

Huaweiinverterteknoljilerive 

ɰʅɰɽʃɰɹɻɰʁɕ

Data Logger
RS485

PLC 

SmartLogger

Haberleĸme kablosu olmadan enerji kablosu üzerinden 

haberleĸme

RS485 veya ETHERNET kablosu ile uzaktan izleme 
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Huaweiinverterteknoljilerive 

ɰʅɰɽʃɰɹɻɰʁɕ

Ķɽʃɴʁɽɴʃ  ɾʁʃɰɼɕɽɳɰ ɗɰɺɕɼ &Ķĸɻɴʃɼɴ  ɺɾɻɰʈɻɕĵɕ ʅɴ ɷɕʉɕ , 

FusionSolarCloud Management Center

Digital

ɠɕʂɰ ʂ˰ʁɴɳɴ  ˜˫ʉ˰ɼ 

Erken Fark etme 

Erken Müdahale 

Auto

O&M
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Huaweiinverterteknoljilerive 

ɰʅɰɽʃɰɹɻɰʁɕ

Auto

O&M

Kolay Ķĸletme

&ɱɰɺɕɼ 

50% higher efficiency

Düĸ˰ ɺ ɸɻɺ ʈɰʃɕʁɕɼ 

ɝɕʉɻɕ  ɶɴʁɸ 

dönüĸüm

Yüksek Enerji 

Üretimi 

2% UP

Güvenilir & 

Saĵlam

20 ɮɴɰʁʂÜ ɧeliability
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Huaweiinverterteknoljilerive 

ɰʅɰɽʃɰɹɻɰʁɕ

Auto

O&M

FusionSolarile en az  %2  daha fazla  verim 
Central Huawei Smart PV Inverter

200MPPTs / 2MW, ɩɾɻɴʁɰɽʂ ɵɰʁɺɻɰʁɕ ʅɴ ɶ˫ɻɶɴɻɴɽɼɴ0.5%-

2%

1

Euro Efficiency 98.6%: 0.5%~0.8 %

2

Düĸük Öz  tüketim κconsumption: 0.4%-0.8%

3

Düĸ˰ ɺ  ɺɰʈɕɿ ʉɰɼɰɽɕ, quick recovery: 0.4-0.8%

4

+2% 

5

1100V Max Giriĸɫɾɻʃɰɹɕ ɸɻɴ , Düĸük  gerilim düĸümü: 

0.2%~0.5%

Higher

Yields

10MWpÜɻɕɺGES 

ʈɰʃɕʁɕɼɕɽɳɰ 320.000ʊ

fazla getiri 20 ʈɕɻ ɸ˜ɸɽɳɴ 
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Huaweiinverterteknoljilerive 

ɰʅɰɽʃɰɹɻɰʁɕ

Auto

O&M

Higher

Yields

Shade

70β

70 β

70 β

50 %

ɖʈɽɕ  ɰɺɕɼɕ  ʅɴ  ɜɴʁɸɻɸɼɸ  

üretemeyen panel dizelerinden 

ɺɰʈɽɰɺɻɕ  ɶ˰˜ ɺɰʈɕɱɕ

1
 M

P
P

T

MPPT2

MPPT3

MPPT4

ξννβ

MPPT1

ξννβ

ξννβ

ςνβ

Shade

Çoklu MPPT ʈɰɿɕʂɕ ɸɻɴ ɵɰʁɺɻɕ 

güçdeɰɺɕɼ ʅɴ ɶɴʁɸɻɸɼ ˰ʁɴʃɴɽ 

panellerde   baĵɕɼʂɕʉ ʈ˰ɺʂɴɺ 

verim 



Page 44 HUAWEI TECHNOLOGIES CO., LTD.

Huaweiinverterteknoljilerive 

ɰʅɰɽʃɰɹɻɰʁɕ

Auto

O&M

Higher

Yields

ɮɰɻɕɽ ˜˫ʉ˰ɼ ˫ʉɴɻɻɸĵi ile çok yüksek 

sistem güvenirliĵi 

Gerektiĵi   takdirde 20dakika 

içinde ürün deĵiĸimi 

Çok düĸ˰ ɺ ɴɽɴʁɹɸ  ɺɰʈɱɕ 

ß ß

ß ß

ß ß

ß ß

ß ß

ß ß

ß ß

ß ß

ß ß

ß ß

ß ß

ß ß

ß ß

ß ß

ß ß

ß ß

ß ß

ß ß

ß ß

ß ß

String

ß ß

ß ß

ß ß

ß ß

ß ß

ß ß

ß ß

ß ß

ß ß

ß ß

ß ß

ß ß

ß ß

ß ß

ß ß

ß ß

ß ß

ß ß

ß ß

ß ß

Central
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Huaweiinverterteknoljilerive 

ɰʅɰɽʃɰɹɻɰʁɕ

Auto

O&M

Higher

Yields

Fuses Maintenance Workload Heavy

Prone to Fire, Endanger Plant Safety

Fans Need to be Replaced Regularly

Fans Failure Cause Yields Loss
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Huaweiinverterteknoljilerive 

ɰʅɰɽʃɰɹɻɰʁɕ

Auto

O&M

Higher

Yields

Doĵal Soĵutma 

Natural 

Cooling

Doĵal Soĵʄʃɼɰ ɸɻɴ  ɵɰɽ ɱɾʉʄɻɼɰ ʅɴʈɰ  ʃɕɺɰɽɼɰ ʁɸʂɺɸ  ʈɾɺ

Doĵal soĵʄʃɼɰ ɸɻɴ ʉɾʁʄɽɻʄ  ɿɴʁɸʈɾɳɸɺ ɱɰɺɕɼ ʈɾɺ

Doĵal soĵʄʃɼɰ ɸɻɴ ɵɰɽ ʃɕɺɰɽɼɰʂɕɽɰ  ɱɰĵɻɕ  ɶ˰˜  ɺɕʂɼɰ ʈɾɺ 

Doĵal soĵʄʃɼɰ ɸɻɴ ɴɻɴɺʃʁɾɽɸɺ ɺɰʁʃɻɰʁɕɽ ɾɻɳʄĵu bölüme nem / rutubet giriĸi yok 
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Higher

Yields



FusionSolar

PV Plant ManagementSystem



Network Topology of PV Plant Monitoring

AC Combiner TransformerPV Array Power grid

Environment 

monitoring 

instrument(EMI)

SmartLogger

Web/ Huawei Network Ecosystem (NetEco) 

RS485

Server

NetEcoPC 

Local area 

network 

(LAN)

Router

SUN2000



NetEcoMain Window

D
e
v
ic

e
 n

a
v
ig

a
tio

n
 tre

e

Main menu

Operation display area



APP: PV plant in your hand
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Huaweiinverterteknoljilerive 

ɰʅɰɽʃɰɹɻɰʁɕ

Auto

O&M

Higher

Yields

Smart

O&M

3-7 gün içinde   uzman teknik personel  

desteĵi ile  servis  verilebilir ve  özel 

ekipmanlar ile deĵiĸtirilebilir.

20 dakika  içinde  kolay  deĵiĸim        

ˑʁ˰ɽ ɽɰɺɻɸʈɴʂɸ  ˫ʉɴɻ ɰʁɰ˜  ɸɻɴ  ʈɰɿɕɻɰɱɸɻɸʁ 

Mini Central ve 

Central

Solution

Smart PV

Solution

String

Solution
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Huaweiinverterteknoljilerive 

ɰʅɰɽʃɰɹɻɰʁɕ

Auto

O&M
Reliable

Reliable

Safe &

ɞɥ  65  ɺɾʁʄɼɰ  ʂɕɽɕɵɕ ˫ʉɴɻɻɸĵi ile  sürdürülebilir  yüksek  performans

Okinawa-Jima, Japan 130MW, Golmud, China

300MW, Haining, China

50MW, Luhuo, China

4300 mYüksek   bölge Tuz içerikli nem ɨɕɲɰɺ & Kumlu 

20MW, Tongliao, China 100MW, Huzhou, China

Aĸɕʁɕ ɣɴɼɻɸ Aĸɕʁɕ ɨɕɲɰɺ -20ºC, Aĸɕʁɕ ɨɾĵuk
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REFERANSLAR
ProductHigh 

Quality

Reliable
Referanslar

ɡɸʂɰɽʂʂɕʉ  ɥʁɾɹɴ

LiʂɰɽʂɻɕProjeler 

ʽɰʃɕ ɥʁɾɹɴɻɴʁɸ

5MW ErzurumProjesi HALK ENERJŜ                                                  
Ŝlk LisanslĆ Proje 

4MW Erzurum, 6MW Ankara, 1MW Corum. 

200kW Bursa, 100kW Istanbul. 
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REFERANSLAR
ProductHigh 

Quality

Reliable
Referanslar

Devreye AlĆnma  Tarihi : 06/2016

Kapasite :2GW

Huawei¢ºz¿m¿    : SUN2000-40KTL, SUN2000-50KTL

Smart PV wirelesstransmissionsystm

Smart PV managementsystem

1 ɜɬ ɗ˰ʈ˰ɺ  ˌɻ˜ɴɺɻɸ ɮɴʁɴ ɢɾɽʃɰɹɻɕ ɜɚɨ -YanchiÇĶN  
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REFERANSLAR
ProductHigh 

Quality

Reliable
Referanslar

Devreye AlĆnma  Tarihi : 05/2014

Kapasite :130 MW

Huawei¢ºz¿m¿  : 4942 adet SUN2000-28KTL 

Smart PV wirelesstransmissionsystm

130 ɢɬ ɗ˰ʈ˰ɺ  ˌɻ˜ɴɺɻɸ ɮɴʁɴ ɢɾɽʃɰɹɻɕ ɜɚɨ  Golmud,  CĶN
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REFERANSLAR
ProductHigh 

Quality

Reliable
Referanslar

Devreye AlĆnma  Tarihi : 04/2014

Kapasite :11 MW

Huawei¢ºz¿m¿  : 490 adet SUN2000-28KTL 

11  ɢɬ ʽɖɩɞ ɢɾɽʃɰɹɻɕ ɜɚɨ  Zhejiang,  CĶN


