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sirket Tanitimi

-170 den fazla iuilkede faaliyet gosterme
-180.000 diinya genelinde cali§an sayisi
- 80.000 den fazla Ar-Ge cahi$am

-14 Ar-Ge merkezi
-36 ortak Ar-Ge merkezi
- Ticari siralamada 72 nci sirada

-2018 satiSlarina gore 13,8% biiyiime
2018 cirosu 108,5 Milyar Dolar
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79,000
R&D centers

R&D employees

Ranking in the Fortune
Global 500
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HUAWEI
Teknoloji geliStirmek icin yatirnmlarina devam
~15
* US$61.87 Milyar dolar Ar-Ge yatirnnm R&D (2007 to 2018) a6
* USS$15 Milyar Dolar R&D yatirrmi 2018, 13.8% 11.0
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PROACTIVE ENERGY MANAGEM ENTI String Inverter, the Mainstream in Utility-scale HUAWEI

“Three-phase string inverter shipments ... exceeded central inverter shipments by nearly 4GW. Decentralized system architectures in utility-scale solar continue to increase in popularity ...”

gtmresearch

Global Solar PV Inverter Market Shares and Shipment Trends 2018
100%
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33,8%

0%
2015 2016 2017

W Three-Phase String Central Solution

Market share of three-phase string and central solution in utility-scale
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2017-2018 yilinda Uluslar arasi Patent siralamasinda Inci

Top 1 Patents Application in 2017

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

64,091 Patents in China and 48,758 outside China, 90%b were patent of innovation

EEEEEEEEEEEEEEEEEEEE
.....
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FusionSolar, #1 Son dort yilda Diinyada en fazla uriin satan firma

2015, 2016,2017 & 2018

7/ Hs Markit - gtmresearch

10.5

0.82

~17GW outside of China

10GW outside of China

~35

30

20.2

2013 2014 2015
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Diinyada En son yapilan en biiyiik ihalelerde Huawei turiinleri tercih
edildi.

2018 Global Grid Parity 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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P 170+

L Countries

B 134+

: Spare Parts Logistic Center

A 300+ L=

N a—

& Field Stock Location

| o
- 8% 22,000+ ‘
' =

Service Staffs !}
»
. GTAC (Global Technical Assistance Centers) I
. TAC (Technical Assistance Centers) ‘;
: &~
. GBPL (Clobal Space Part Operation Cente) Huawei GTS (Global Technical Service) Platform is a
@ T G SHARED PLATFORM available for ALL PRODUCTS.
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Country Presences G e = = Training Centers

R&D Employees

4

Employees 77 ™ | ; R&D Sites through out 8 countries
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MiiSterilerimizden bazilar
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© LIGHTSOURCE
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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

®
? p e I I I 1,7 GW in Tiirkiye Sati$
PROACTIVE ENERGY MANAGEMENT!

A
heod ol B2
3 EU Region
800MW Shipment in 2015
Topl in UK
Top3 in Germany
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| South America
100MW Shipment in 2015
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Resmi Kurulus : 2007
« Pem Enerji olarak kurulus:2013
e Faaliyet Alani: 2000 m2

s s

e Bayi ve Satis ofisi: 21
s—Cira2U0 = nl ot

—Marketteki=Payamaz—=30%
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PROACTIVE ENERGY MANAGEMENT

PEM Enerji, 2007 yilinda oncelikli
Ambalaj Sektortnde faaliyet
gostermek maksadiyla PEM AMBALAJ
olarak kuruldu. Gelisen sektorde
Enerji grubunda da yer almak isteyen
yonetim grubu 2013 vyilinda PEM
Enerji adi altinda yeni bir sirket
kurarak daha profesyonel hizmet

vermeye basladz.
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1ISO 9001 Belgemiz TSE Hizmet Yeterlilik Belgesi
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FREKANS KONVENTORLERL, AC/DC VE DC/AC GUG KAYNAKLART, siire ile gegerlidir.
AC-DC KORUMA VE TOPLAMA PANONALARI SOLAR INVERTER,

SOLAR POMPA INVERTERT TASARIMI, ORETIMI, TTHALAT VE
SERVIS!
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|PROACTIVE ENERGY MANAGEMENT]

Solar Panel

AC Solar Pompa
inverteri

3 Faz AC Voltaj

DC Voltaj | ‘

Prensip Semasi

P
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avantajlari HUAWEI

2Kw tan 185kW kadar tiim seri

. = paprpplpET—

- m—'

g M
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I Power density -> kW / dm? =
I Power per unit weight -> kW / kg

e Performans Parametreleri

PROACTIVE ENERGY MANAGEMENT! _

/Competltors

o

) Price

Performance Indices

Environmental Impact

Relative Losses - > %

Failure Rate - > h’

-

HUAWEI TECHNOLOGIES CO., LTD.

Kg Fe/kw
Kg o,/ kw

Kg o/ kW

!
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PROACTIVE ENERGY MANAGEMENT!
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Smart PV Controller [
SUN2000 i‘ | { —_ gy 1
. .
' - LT ERLERET LS 60KTL for 1500Vdc (isoon)
. —— 42/36KTL (new)
- 1 33KTL
28KTL
17/23/23KTL
8/12KTL
Smart PV Kits ! P ’
Anti-PID ACB0x2000: 1000v/160A (new)
Smart Logger V1 PLCCCO Smart Logger V2 (new) Smart Logger V3 (new Planning)
Smart PV Management = ¢
System E‘ i i
NETECO 1000S FusionSolar
2015 2016

Page 23 HUAWEI TECHNOLOGIES CO., LTD. N2 Huawer
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Huawei Smart PV Solution Contributes to a Lower \"’
System LCOE \ l
w w
P

ROACTIVE ENERGY MANAGEMENT HUAWEI

—eeeeeee e

Capex - Residual + 25-Year Opex + | 25-Year Interest

LCOE -

LEVELIZED COST OF ELECTRICITY

25-Year Power Yields

CAPEX OPEX Higher Yields

String-level Management T

Ml M T .
Natural Cooling Design T _
Patent Anti-PID Technology T _
Smart IV Curving Diagnosis T

Page 24 HUAWEI TECHNOLOGIES CO., LTD. -ﬁ& HUAWEI
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PROACTIVE ENERGY MANAGEMENT, avantaj lari HUAWEI

Figure 2-12 Circuit diagram for the SUN2000-33KTL

+(;__é_ . _ . h 1-Dahili DC Kesici
* _E_ @ 2-Dahili DC yildirim koruyucu Type I1
- -®_ MPPT circuit 1 (DC SPD)

N . 'Ezllt — —ME & O T——Li|  3-Dahili DCEMI
. g—é' " Eilter _g @ — filter . EM ol3| 4- BaQimsiz 3-4 MPTT
’ °_] ' PPT circuit 2| ] E B °N 5-Son teknolojik Avrupa komponentler ile
: :_gj ]l' —E cg,f;:,‘fer so%tjit:g,r:ﬂrel ay ACSPD IPE yiiksek verim ve giivenirlik
| e - —_— — 6-Dahili AC LC flitre
-Ir?;;mlrrent DC ‘ MPPT circuit 3 @ i 7-Adalanma icin giivenlik rolesi

icheck circuit switch R 8-Ciki§ EMI flitresi

l_ 9-CikiI§ AC yildirnm koruyucu (AC
N Z SPD)
IS01PC0004
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PROACTIVE ENERGY MANAGEMENT

Huawei inverter teknoljileri ve

avantajlari

* Inverter icinde kullanilan malzemeler ve mensei

S

HUAWEI

Components Company Location Temperature Range
IGBT power transistor Vincotech Germany -40C — 175C
Booster & Output capacitors Epcos Germany -40C - 105C
DC Current sensors LEM Switzerland -40C - 105C
Processors / DSP TI USA -40C — 125C
RCMU sensor LEM Switzerland -40C — 125C
Current sensors Vaccum schmelze Germany -40C - 105C
DC terminals Amphenol USA
DC switch Santon Holland
AC connector Weidmueller Germany

Page 26
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IPROACTIVE ENERGY MANAGEMENT

Huawei inverter teknoljileri ve

avantajlari

Efficiency Curve — 36KTL & 42 KTL

S

HUAWEI

10

100.00% 100.00%
99 00% 00 005
0B 005 98 00% s —
E 97 00%: E EER
[ [
> 96.00% = 96.00%
= 95.00% £ 95.00%
2 O
% 94 00% % a4 00
W g3 pos L 93 00w
92 00% 92 00
SEOV T20V 720V
o1 0% o1 00
—— B50V
90.00% 0000
D% 200 400 006 E0%S v 405 BO% EO%
Load [%8] Load [%]

SUN2000-36 KTL

SUN2000-42 KTL

Linear also at heavy load
HUAWEI TECHNOLOGIES CO., LTD.

V2 Huawe
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ROACTIVE ENERGY MANAGEMENT

SUN2000-33KTL/36KTL/42KTL Parameters

Parameters | SUN2000-33KTL
M=, [ EU Efficiency 98.9% [ 98.3% 08.3% [ 08.8% 90.5% / 98.8%
Mazx. DC Input Voltage 10000 1. 1000 1. 1000
MPFP YVoltage Range 2000 ~a500 200 ~ 1000 Y 200 ~ 1000 W
Cooling Matursal Matural Matural
Max. Mumber of Inpuis g 2 g
Mumber of MPF Trackers 3 4 4
Rated AC Cutput Power 30,000 38,000 W 42000
Mece. AT Active Power 30,000 40,000 W 47,000 W
Max AC Apparent Power 33.0000A 40, 0000A 47 00008
Rated AC Output Voltage 2200 [ 3800, 2300 1 2000, IWHNHPE 220V Eﬂﬂgﬁfm;ﬂéw-ﬂﬂﬁPE 277 1 430V, 3WHPE
Max. Cutput Current 50,14 g0.84 H3.6 A
R5485 b b b
UsE h  § ) §
PLC Optional b b
Dimensions (W*H"D) BE0=TT0=270 mim _ B30 = 550 = 260 mm . B30 = 551.2 = 260 mm
(21.7T=30.3x10.8 inzh) (386 x 21.7 = 102 inch) (30.6 x 21.7 x 10.2 inch)
Wizight 50 kg (110 1.} 55 kg (121 Ib.) A5 kg (121 Ib.)

Page 30
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Huawei inverter teknoljileri ve

avantajlari

S

HUAWEI

String

Kutusu

izleme

IP inverter
' | ’ D

koruma  String

Kutusu

Geleneksel String

—

izleme

HUAWEI TECHNOLOGIES CO., LTD.
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I I I Huawei inverter teknoljileri ve
PROACTIVE ENERGY MANAGEMENT avantaj lari HUAWEI

Inverter montaji icin 6zel bir zemine ve 6zel taS1y191

araclara ihtiya¢c yoktur.

Page 32 HUAWEI TECHNOLOGIES CO., LTD. &!!& HUAWEI
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Huawei inverter teknoljileri ve ‘
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PROACTIVE ENERGY MANAGEMENT avantaj larl H UAWE !

m“—-_‘r A :rl-' - = x——u

u m 8 XXX MARKA SOLAR

PANEL

m m YYY MARKA SOLAR
PANEL
260W

275W
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p e I I I Feature : Multi-MPPT VS One MPPT, increase
PROACTIVE ENERGY MANAGEMENT HUAWEI

yields by 1.15%

Shattered glass EVA discoloration EVA delamination Cell cracks Snail trails

Metal corrosion Backsheet chalking Pre stress Stress 1
Potential induced

degradation

Hot spots

R HUAWEI TECHNOLOGIES CO.. LTD. QKQ HUAWEI
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PROACTIVE ENERGY MANAGEMENT avantaj larl H UAWE !

X

!

-
EEE EEE -]—L fnae e - ITE EZE  EEE —
“ ‘_ i . -- -
Tk I [Eee—— _
o o -]_I_-] — iz B E T ~TIT
B
EEEEE - Hmpss BER - i il B
] | g —
" L —

Page 37 HUAWEI TECHNOLOGIES CO., LTD. &‘E HUAWEI
-



®

Huawei inverter teknoljileri ve ‘?
*PE . $e
avantajlari

PROACTIVE ENERGY MANAGEMENT H UAWEI

RS485 veya ETHERNET Kkablosu ile uzaktan izleme
RS485

’ Data Logger

| | | o | | | | o | | | | | |

[ SmartLogger
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®
“:‘gp e Huawei inverter teknoljileri ve \S!'é

PROACTIVE ENERGY MANAGEMENT avantaj lary HUAWEI

FusionSolar Cloud Management Center

TR

Page 40 HUAWEI TECHNOLOGIES CO., LTD. &‘m HUAWEI
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Huawei inverter teknoljileri ve "
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avantajlari

PROACTIVE ENERGY MANAGEMENT H UAWEI

= = = = = = = =

' Giivenilir & =
Yiiksek Enerji Kolay [3letme = PuSiik ilk yatirnm
Uretimi & bakim Sa{lam Hizh geri
50% higher efficiency 20 Years’ Reliability
= T = =+ = =, \_ doniQim )
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Huawei inverter teknoljileri ve ‘
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avantajlari HUAWEI

e

PROACTIVE ENERGY MANAGEMENT!

10MWp’hik GES
yatirnminda 320.000€
fazla getiri 20 yil icinde

200MPPTs / 2MW, Tolerans farklar1 ve golgelenme 0.5%-

2%

+29 Euro Efficiency 98.6%: 0.5%~0.8 % }

DiiSiik Oz tiiketim - consumption: 0.4%-0.8%

DuSiik kayip zamani, quick recovery: 0.4-0.8% }

1100V Max Giri$ Voltaji ile , DiSiik gerilim di$iimii:
0.2%~0.5%

Central Huawei Smart PV Inverter

pania HUAWEI TECHNOLOGIES CO.. LTD. glg HUAWEI
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PROACTIVE ENERGY MANAGEMENT!

70 %

70 %

70 %

1 MPPT

50 %

100%

100%

100%

50%
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Aynm1 akim ve Gerilimi
uiretemeyen panel dizelerinden

kaynakh gii¢c kayibi
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Huawei inverter teknoljileri ve ‘
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Fans Need to be Replaced Regularly

may, p———en v

Fuses Maintenance Workload Heavy

TR e Tewm e PYYW | & =

‘‘‘‘‘

Fans Failure Cause Yields Loss
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PROACTIVE ENERGY MANAGEMENT avantaj lar: HUAWEI

Natural

Cooling

Dogal Sogutma ile fan bozulma veya tikanma riski yok = =
DoJal SoJutma

DoQal soJutma ile zorunlu periyodik bakim yok

Dogal sogutma ile fan tikanmasina bagll guc¢ kisma yok

Dog al sogutma ile elektronik kartlarin Oldugu boliime nem / rutubet giriSi yok
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PV Plant Management System

FusionSolar



Network Topology of PV Plant Monitoring

Web/ Huawei Network Ecosystem (NetEco)
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NetEco Main Window

Net€Eco

Historical Data

Maintenance
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Detadls

PV Plant Overview:PV System

Day Energy
.349 MWh

btal Power

245 MW

Total DC power:

stalled AC powen:

{aen uonebineu a21AaQg

SUN2000:
SUNS000:

Device List

@’ .
S

Main menu

Total Energy
6.726 GWh

>

CO:z: Avoided
6.706 kt

b G

Inverter Information

240.488 KWp
S713 kW
439
10

wight @ Huaswei Technaalogies Co. L

V System Power Statistics

Fower (kW) 2015-12-31
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APP: PV plant in your hand

Plant List C

ATILGAN-1

Today: 1.3 mwn >

Status: Normal

12-20 18:15

Aeroparc01 12-2017:15

Today: 248.4 kWwh >

Status: Normal

Aeroparc02 12-2017:15

Today: 275. T kwn >

Status: Normal

Total
971.7mwh

=

EF_Centro Logisti... 12-2017:15

Today: 42.6 >

Status: Normal

EasySun PV Karol... 12-20 18:15

Today: 1.9 «wn >

Status: Normal

Inverter List ﬁ

SUN2000_773

Today: 38.1 «wn >

Idle: No irradiation

12-2017:15

SUN2000_774 12-2017:15

Today: 34.9 «wn >

Idle: No irradiation

SUN2000_775

Today: 37.8 >

Idle: No irradiation

12-2017:15

SUN2000_776 12-2017:15

Today: 39.0 kWh >

Idle: No irradiation

SUN2000_777

Today: 39.2 kWh >

Idle: No irradiation

12-2017:15

“ ClLINIDONNN 770

12 290 17-1E
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Huawei inverter teknoljileri ve ‘
zpe NG

PROACTIVE ENERGY MANAGEMENT avantaj larl H UAWE I

ini Central v§

Central

Solution

3-7 gun icinde uzman teknik personel

deste{i ile servis verilebilir ve 0zel

ekipmanlar ile degi§tirilebilir.
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ROACTIVE ENERGY MANAGEMENT avantaj lar: HUAWEI

IP 65 koruma smifi 6zelligi ile surdurilebilir yuksek performans

100MW, Huzhou, ChinaZs Y/ [/ Q:QOMN'mng,,
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ROACTIVE ENERGY MANAGEMENT H UAWE I

Referanslar

Lisansh Prejeler SMW Erzurum Projesi HALK ENERJi

ilk Lisansh Proje

Lisanssiz Proje 4Mw Erzurum, 6Mw Ankara, 1MW Corum.

Cat1 Projeleri 5 200kW Bursa, 100kW Istanbul.
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PROACTIVE ENERGY MANAGEMENT H UAWE I

1 GW Biiyiik Olcekli Yere Montajli GES - Yanchi CIN

Referanslar

Devreye Alinma Tarihi:06/2016
Kapasite : 2GW

Huawei Coziimu : SUN2000-40KTL, SUN2000-50KTL
Smart PV wireless transmission systm

Smart PV management system
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ROACTIVE ENERGY MANAGEMENT; HUAW'EI

Referanslar

130 MW Biiyiik Olcekli Yere Montajii GES Golmud, CiN

Devreye Alinma Tarihi:05/2014

Kapasite : 130 MW

e B S

Huawei Coziimii : 4942 adet SUN2000-28KTL

Smart PV wireless transmission systm

Golmud is located in the

o
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PROACTIVE ENERGY MANAGEMENT HUAWEI

Referanslar

11 MW CATI Montajii GES Zhejiang, CIN

Devreye Alinma Tarihi: 04/2014
Kapasite : 11 MW

Huawei Coziimii : 490 adet SUN2000-28KTL

T ———— T
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ROACTIVE ENERGY MANAGEMENT; HUAW'EI

Referanslar

20 MW Yere Montajli GES Trowbridge, INGILTERE

Devreye Alinma Tarihi:03/2015
Kapasite : 20 MW

Huawei Coziimii : 707 adet SUN2000-20KTL

Wi

i i n““ﬂ
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ROACTIVE ENERGY MANAGEMENT; HUAWEI

Referanslar

13,5 MW Yere Montajli GES Melksham, INGILTERE

Devreye Alinma Tarihi: 2015
Kapasite : 13,5 MW

Huawei Coziimii : 462 adet SUN2000-20KTL

Page 81 HUAWEI TECHNOLOGIES CO., LTD. Q& HUAWEI
- e



®

p e REFERANSLAR §"é

ROACTIVE ENERGY MANAGEMENT HUAWEI

Referanslar

10 MW Yere Montajhi GES Krempendortf, ALMANYA

Devreye Alinma Tarihi: 05/2015

e
TINIANSS
Kapasite : 10 MW \“%&&%\

\

Huawei Coziimii : 285 adet SUN2000-28KTL
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ROACTIVE ENERGY MANAGEMENT HUAWEI
7,8 MW Yere Montajh GES Saarbruecken, ALMANYA

Referanslar

Devreye Alinma Tarihi: 05/2014

Kapasite : 7,8 MW
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PROACTIVE ENERGY HUAWEI
8,2 MW Yere Montaji GES Varen, FRANSA

Devreye Alinma Tarihi: 02/2015
Kapasite : 8,2 MW

Huawei Coziimi : 233 adet SUN2000-28KTL
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PROACTIVE ENERGY MANAGEMENT!

==

01.01.2019 itibari ile Kazakistan,

Tirkmenistan, Kirgizistan,Azerbaycan,

F Sat|§ Noktasi Gurcistan,Ozbekistan, Tacikistan
Ulkeleri PEM biinyesine verilmistir.

KKTC F Servis Noktasi
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PEM ENERJi SAN. TIiC.LTD.STi
Tel: 490 216 576 66 60

Fax: +90 216 576 66 55
wWww.pemenerji.com.tr
s.bayram@pemenerji.com.tr
c.altundag@pememenrji.com.tr
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