a

PROACTIVE ENERGY MANAGEMENT

k RKET VE URUN

PEM Eneriji




HUAWEI

Higher
Yields

e

all



PROACTIVE ENERGY

Ko 81 NJ L wr 6] 61 6 PGS
-170 den fazla tlkede faaliyet gosterme

-180. 000 n ., kKWW s WENS[SNsL [ N
-80.000 den fazta wr KWT B ©

-14 Afse merkezi

-36 ortak A&fe merkezi

-L O W ¢ /Z@Esseusupruy n W

2 0 18 ussugf [1ciBoblydimer N

-208cirosul 08, Milyar Dolar

¥De ge

14

R&D centers

Rankingthe Fortune
Global 500

bt

176,000

Employees

== -

e

R —

——s



®

¥pe e

ROACTIVE ENERGY MANAGEMENT HUAWEI

Teknoloji g¢lio s 1 N J O ¢ e B 1

~15
A US$61.Bllyar dolaAr3 N {R&PIO0F to B =
A USEMilyar Dol®R&LO wf 208 BPos 110

Page HUAWEI TECHNOLOGIES CO:, LTD. g@ HUAWEI



V2

PROACTIVE ENERGY MANAGEMENT String Inverter, the Mainstream schlility HUAWEI

Y | ephassmingvertshipmefitexceedeehtraivertashipmebigearGWDecentraliggstearchitecturasilityscalsolacontinueincreasgopularityp

gtmresearch
Global Solar PV Inverter Market Shares and Shipment Trends 2018

100%
80%
60%

40% /
20%
0%

2015 2016 2017
m ThrePhase Str Central Solut

Market share ofghese string and central soluteraie utility

Pag¢ HUAWEI TECHNOLOGIES CO., LTD. HUAWEI| TECHNOLOGIES CO., LFQawei Confidential &@ HUAWEI



®

¥PE N

PROACTIVE ENERGY MANAGEMENT H UAWE I

2002 018 | 6] o[ nu I |5 | WE WEiseE

Top Patents Application in 2017

Up to end of 2017, Patent Appliéaftdng by
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201&lobabridParity Progress

Customer Location Capacity Method Pricek\h
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
JinkdAldesa 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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- Spare Parts Logistic Center
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¢ Field Stock Location

' @ 22 000+

~ Service Staffs
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. GTAC (Global Technical Assistance Centers)

. TAC (Technical Assistance Centers) '}
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® O e Ir e o Huawei GTS (Global Technical Service) Platform is a
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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
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http://www.martifersolar.com/index.php
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A ResmiKuruluk : 2007
A PemEnerji olarak kurulu k: 2013
A Faaliyet Alané: 2000 n2

A tal é an Sayesé: 19

A Bayi ve Saté kofisi : 21

A Ciro 2017 : 15 milion USD
A Marketteki Payenéz : 30%
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PEMEnerji, 2007 yél énda ° ncelikli
Ambalaj Sekt°r ¢ nde faaliyet

g° stermek maksadyla PEM AMBALAJ
olarak  kuruldu. Geliken sekt®rde
Enerji grubunda da yer almak isteyen
y°netim grubu 2013 yélénda PEM
Enerji adé alt énda yeni bir Kirket
kurarak daha profesyonel hizmet

vermeye baklad é.
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TSE Hizmet Yeterlilik Belgesi

IPROACTIVE ENERGY MANAGEMENT

1ISO 9001 Belgemiz

FOC

FIRST QUALITY CERTIFICATION

SERTIFIKA

Bu Sertit ka,
PEM ENERJI SANAYI TICARET
LIMITED SIRKETI

M,
I

ahalles| Prof, Or. A Nibhat Tarlan Caddesi No:108 K:S D:5
stanbul / TUrklye

Igeranidy
Aragehl

Kunuligunan,

AC-DC KORUMA VE TOPLAMA PANONALARI SOLAR INVERTER,
SOLAR POMPA INVERTERT TASARIMI, URETIME, ITHALAT VE
SERVIST

EA 19

Kapaamnda,

ISO 9001:2008

Kallte Yanetim Sistemi standardwnin sartianng uysn bir yanetim ¢
kurdudunu ve uyguiadidini onaylamak Dzece verlimistic

itk Verilis Tarihi 131.03,2015

Belge Tarihi £31.03.2015

Belge Periyodu 13vd

Bitig Tarini o :30.03.2016
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Sertifika NG :01.15.5024.9875.0

Firgt Quakty Ceradication
Ststem Sea@iesyon Onayi
War:gceﬁ bul, Tarklye

X ST PAATE LM
0831, Socr 1, e 1 10 e it gt
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KESINTLSIZ GOC KAYNAGI, OTOMATLIK VOLYA) REGULATORLERI,
FREKANS KONVENTORLERL, AC/DC VE DC/AC GUG KAYNAKLART,

ZSRAS KREDSLENDSRM

)

A WRMVE TayWANC AR
AN

T.C.
GIDA, TARIM VE HAYVANCILIK BAKANLIGI
Bitkisel Uretim Genel Miidiirliigii

Belge No: 1623/2015-800
ZiRAI KREDILENDIRME BELGESI

PEM ENERJI SANAYI TICARET LTD. STI. (S. Demircioglu Is Merkezi Igerenkiy Mah. Ali Nihat Tarlan
Cad. No: 108 K:5 34752 Atasehir-ISTANBUL)  tarafindan imal edilen ve asagida nitelikleri, deney raporu tarih ve
numarast belirtilen tarimsal mekanizasyon aracimn deney raporuna istinaden diizenlenmis bu belge, 11 Ekim 2000
tarih ve 24197 sayili Resmi Gazete'de yayimlanarak yiiriirliige giren “Tarimsal Mekanizasyon Araglarimn Kredili
Satisina Esas Deney ve Denetimlerle ligili Teblig” (Teblig No:2000/37) hiikiimleri geregince, s0z konusu aracwn zirai
kredili sangina esas olmak iizere verilmistir. Isbu belge, Deney Raporunun diizenlenme tarihinden itibaren 5 (Bes) yil

siire ile gegerlidir.

Metin KAYCIOGLU
Genel Miidiir a.

Daire Bagkani

Deney Yapan Kurulus : Deney Raporu Tarih ve No'su :
Uludag Universitesi 28.07.2015  2015/085/GES.02
Ziraat Fakiiltesi Dekanligi

Aracin Cinsi, Markast ve Modeli 3
abax Marka,

SP 3000 T—SP 100 KT Model,
Tarimsal Amagh Giines Enerjisi Sistemi

HUAWEI TECHNOLOGIES CO., LTD.

HIZMET YETERLILIK BELGESI

Belge Mo J4HYS 14818
1 Vartiy Tarihi 1808 2005
Son Gegerlilk Tarinh 18,04 2016
Firmann Adi PEM ENERJI SANAYI TICARET UMITED $RKETI

Firmanm Adresi ATASEHIR, ICERENKOY MAH KOYARKAS! SOKAK AKARYILDIZ 15 MERXEZI NO 11714 ISTANB ¢
Rl

ATASEMIR-ISTANBUUTURKIYE
ICERENKOY MAM. PROF DL ANIHAT TARLAN CAD. NO 108 K3 DS

Hizmot Yori Adrosi
ATASESRASTANBUL ! ATASEHIR ISTANBULTORXIYE

Sick No 8ITIT

Verden Hzmetin Kapa s

1.7 12843 (1204 2012)YETKR SERVISLER - KESNTISIZ GOC KAYNAKLAR IGIN ~ KURALLAR STANDARDINA
UYGUN HIZMET VEREN
ENERJ SANAY] TICARET LIMITED SIRKETI LTD 71 VETKILI SERVIS! (1475914
X) MARKAL! 4
2008)YETXILI SERVIELER . YENILENEBLIR ENERYS KAYNAKLARINI KULLANARAK ELEKTRIK
ISTEMLER IN KURALLAR STANDARDINA UYGUN MIZMET VEREN (Gines Enenaint
relen Siatemisr iGin)
. € ELEXTRONIK 4.5, A$. YETKIL SERVISI (1260910)
015) (SOCOMEC) MARKALI
ENERJI SANAY! TICARET UMITED SIRKETI LTD. §T1 YETKA SERVIS (1472614)

AE REFUEOL) (ABAX) MARKAL

o0 Dawis brargesee oot yes s icelons tcosics
\ et o oot et i
- o - 1042008
g - AZZ VAGEI
ISTANSIUL MZMET YEN SELOELENDIRNE WUDURY

TAE sty Kreaink Curtasyst Vot 2398 . 312 i Cap v T o Yon ot ROCARL Twates 58

i g T ESTE  APGE, § ST VW SR S5 dagiancab b iw (EEARARRAL hEEr Y. Ve NS yep darvaz
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ve Servis Merkezi Satéek Ofisleri
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2Kw tan 185kW kadar tiim seri
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Performance Indices

I Power densitikW / ém
I Power per unit welght/ kg

Relative Lossés

Failure Rateh
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Environmental Impact

Kgd kW l
Kg./ kW l

Kg,/ kW
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Smart PV Controller

SUNZ2000 l'

8/12KTL

Smart PV Kits

Smart ACU

Smart PV Management
System

Page3
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R Ea
- 60KTL for 15080 (
- e 42/36KTL (new)
: : 33KTL
B 28KTL
17/23/23KTL
AntPID ]

ACB0x2000 : 1000V/160A (new)

o

Smart Logger V1 PLC CCO Smart Logger V2 (new) Smart Logger V3 (new Planning)
NETECO 1000S FusionSolar
2015 2016
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COE

Huawel Smart PV Solution Contributes to a Lower
System LCOE

Capex

K Residual©

25-Year Opex

___________________

LEVELIZED COST OF ELECTRICITY

Strirdgevel Management
No DC Combiner & Fuse
MultiplMPPTs

Natural Cooling Design

Patent ARtD Technology

Smart IV Curving Diagnosis

<> <I )

25-Year Power Yields

CAPEX OPEX Highefields

S

HUAWEI

Tracking System Integrat'Of___
Powdiine Communication ___
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Huaweinverterteknoljilene

Figure 2-12 Circuit diagram for the SUN2000-33KTL
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o—] | ot — Filter oN

. : @ PPT circuit 2| DCAC
. A L . Output
. ° "’g I | converter '50|altji£# relay AC SPD PE
- c- .‘ | P it
-Input current DC ‘ MPPT circuit 3 -

icheck circuit switch

DC SPD
o 1L /
IS01PC0004

Page5 HUAWEI TECHNOLOGIES CO., LTD.

1-Dahili DC kesici

2 wWyodl ¢ a9 Typd nes
( DC SPD)

3Dabhili DC EMI

4Bjc | S4eMPTT3

5Son teknolojik Avkapaponentiler
yuksek verim ve guvenirlik
6-Dahili AC lifdre

f-Adalanma icin guvenlik rolesi
8 exkIEMIflitresi

9 okd® e wor
SEE]
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Components Company Location Temperature Range
IGBT power transistor Vincotech Germany 40@175C
Booster & Output capacit( Epcos Germany -40aJ105C
DC Current sensors LEM Switzerland -40C105C
Processors / DSP Tl USA -40QJ125C
RCMU sensor LEM Switzerland -40@125C
Current sensors Vaccusthmelze Germany -40C105C
DCerminals Amphenol USA
DC switch Santon Holland
AC connector Weidmueller Germany
Page6 HUAWEI TECHNOLOGIES CO., LTD. .g‘@ HUAWEI
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Efficiency Ca@86KTL & 42 KTL

100.00% 100.00%

99 0% 99.00%

08 00% 98.00% K =
— 97.00% — 97.00%
S g
>, 96.00% S, 96.00%
wr ur
C 95.00% c 95.00%
2 O
Y 94.00% Y 94.00%
i =
W g3 pos L 93 pdw

92 (0% 92 (0%

580V 720V 720V
91.00% 91.00%
— 850V
90.00% 90.00%
0% 20% A% 60% BO% 100% 0% BO% 100%
Load [%] Load [%]
SUN20G6 KTL SUN2042 KTL

Linear also at heavy load
Pag29 HUAWEI TECHNOLOGIES CO., LTD. g% HUAWEI




®
Huaweinverterteknoljileri N~ W Lu[smj

HUAWEI

*PE

PROACTIVE 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.)

Paga0
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Shattered glass EVA discoloration EVA delamination Cell cracks Snail trails

EWLNrTIEBN

Metal corrosion Backsheet chalking Prastress o el Hot spots
Potential induced

degradation
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RS48=y& THERNHB®ADIosu ile uzaktan izleme
RS485 Data Logger
\

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

den
I
/

_______________________________ =
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FusionSofaloud Management Center
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4 = = = = N\
R
Yiiksek Enefiji KoldyCletme el Dik, 1 ¢ 1] 1
= &muwl g r S¢ lam 36U 6 CE
Uretimi 50% higher efficiercy 20 I aliapditg U f TRRETNT
e = = \_ donkim
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.0 0 0™ 200MPPTS /2MW, N B W §
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___________

+2%

? Euro Efficiengys: 0.5%~0.8 %

Dikiik Oz tuketimonsumption:-0.8%

——— ? Dik J 1 wquick recevapr).8% ¢ ]

"""""""" 1100V M@xk+ r 4 [, Dikike gedligkiini
0.2%~0.5%

Centre Huawei Smart PV In
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Fans Failure Cause Yields Loss
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PV Plantalagem&istem

FusionSolar



Network Topology of PV Plant Monitoring

Web/ Huawei Network Ecosystem (NetEco)

PC
Local area iViQSt CASES
network
(LAN)
f===2
1 1
~ - ~ 4 ~ 4= ~ 1 1 o
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NetEdglain Window
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PV Plant Overview:PV System

Day Energy
.349 MWh

btal Power

245 MW

Total DC power:

stalled AC powen:
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SUN2000:
SUNS000:

Device List

Total Energy

6.726 GWh
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CO:z: Avoided
6.706 kt

Inverter Information
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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
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Golmud is located in the rarea ¢ Northwest China wi{h ha'rsh natural cohditions
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