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Research on the Improvement of Power Generation of Photovoltaic
Power Plant by PV panel Cleaning Robot
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Industry background
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Photovoltaic industry of China is growing fast.
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Accumulative total photovoltaic installed capacity of China ranks in the first place

allover the world.
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Proportion of renewable energy
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China’s renewable energy accounts for 10.1% of the total
consumption of primary energy in 2015.
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China plans to raise the proportion of non-fossil energy in
primary energy consumption to about 20% in 2030.
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Industry background
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Increment turning point comes while the index shrinks RO, g@ﬁiﬁg%mg%‘g*mgrgm/y, PR SR
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Installed capacity of photovoltaic power plants has been doubled
and redoubled in the past five years. With the issue of the 5.31
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Statistics of photovoltaic installed capacity during 2013-2017

10 EL new policy, newly added photovoltaic installed capacity will
120 decrease by a large margin while the increment of power plants
will face a turning point. The trend of paying more attention to
100 construction while less to operation&maintenance will be
= 45 completely transformed, and the era of post-market of
80 operation&maintenance for photovoltaic has arrived.
60 5306
438 REH B G RB AN 1%RITE, BHRLREL
40 — 54 pELE, (NEREESERGTSZMTEG (E7T/NIR
s g o I SERATH) |, TREEEA
! Based on the fact that operation and maintenance cost accounts
0 . - . for 1% of the cost of photovoltaic power plant, for the current
2013 2014 2015 2016 2017 operation&maintenance of photovoltaic power plant, the stock
RitKHEE (G0 =FERNEE @W power plant alone has a market scale of 7.8 billion yuan per year
Sﬁgt’o@gl'ta;ii;’e g‘ﬁ(‘)"t’g’vsﬁgiid (calculated according to the power plant cost of 7 yuan / W), the

installed capacity installed capacity market space is huge.
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Industry background
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Operation&maintenance--the key to power plant’s profits
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Main investment Main investment recovery
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On account of policy support and relatively loose indexes, the photovoltaic industry pays very hlgh attention to the investment and
construction of power plants, while pays little attention to their operation&maintenance.
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Effects of soiling on PV panels
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Effects of soiling on PV panels
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Soiling on the PV panels becomes a problem for maintenance&operation

Baosteel Shipyards in Jlangsu Province Ulity-scale power plants in Henan Province

A TALIN T IARFT BT
Mechanical processing plants in Electronics factories in Jiangsu Province Chemical plants in Shanghai
Zhejiang Province

TSR ENARY, BRAXBEESEINGANMEF AR

For photovoltaic power plants that seriously polluted, cleaning PV panels is the most effective way to improve power generation.
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Effects of soiling on PV panels
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Hot spots caused by soiling accumulation
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Soiling accumulation will be distributed unevenly under the influence of natural environment, such as wind, rain and snow, if it didn’t been
handled correctly, leading to hot spots and potential safety hazards.
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Effects of soiling on PV panels
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Hot spots caused by soiling accumulation

ARKHFEE REISREREVALRE. BREFSFENREZRE

The long existing and overtemperature of hot spots leads to serious potential safety hazards, such as EVA delaminating,
back sheet burn-through
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Effects of soiling on PV panels
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Soiling accumulation leads to PV panels’ temperature rising
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Temperature variation chart of PV panel back-sheet with soiling and soiling-free PV panel back-sheet
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For the same two PV panels, temperature of the PV panel with soiling is 2°C higher than the soiling-free PV panel. Regardless of the power loss resulted from the
block out of sunlight by soiling, the rose 2°C temperature alone results in the fact that the power of soiling-free PV panel is about 0.6% smaller than that with soliling.



Effects of soiling on PV panels
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Soiling causes the PV panel to receive less solar radiation.
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soilling

PV cell
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Acid soiling or alkaline soiling causes the corrosion of the PV panel’s glass. The
corroded glass will reflect a part of solar radiation even if it is not covered by soiling

EHMRRSIPRSERIER, SEEAHRERIRRES SRR

Soiling accumulation on the PV panel blocks out the sunlight and reduces the

solar radiation power received by the PV panel.
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Effects of soiling on PV panels
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How much power is lost due to soiling?

"EATERFERE PRSI0, BitiRERRBENERRE60-70%Ah, FHiISFEIRKEE2005LL
F. " AR, AR —3R20MW-KFEREARER L TR ANE,
"The cleaning problem of PV panels can’t be solved completely, as a result, the actual efficiency of PV panels is only 60%-

70% or so, and our annual loss is more than 2 million yuan." The principal of a 20MW solar photovoltaic power plant in
Yulin, Shanxi Province, introduced in our investigation.
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Effects of soiling on PV panels
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How much power is lost due to soiling?
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Efficiency comparison between PV panel with soiling and soiling-free PV panel
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Researchers of Chongging University tested the efficiency of PV panel before and after cleaning, and found that the
efficiency of PV panel after cleaning was 71.2% higher than that of the PV panel before cleaning.
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Effects of soiling on PV panels
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How much power is lost due to soiling?
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Tested objects State Back sheet temperature Radiation(W/m2) STC efficiency (W) Power loss
RERfE LAl 47.98 740 109. 92
PV panels Before cleaning
R o = 42. 5%
z /Bat/A
PV panels After cleaning S S0 o g

SEEE: X E S HIUAEBL

Data sources: a distributed photovolataic power plant in Hubei Province
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Cleaning method of the PV panel
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Cleaning method of the PV panel
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Soiling sources
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Wind-forced transmission in upper-air
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Wind direction
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Natural factors

LR

Wind erosion
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Soiling accumulation on PV panel
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Human factors
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Natural dust and artificial soiling falls on the surface of PV panels by gravity
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Cleaning method of the PV panel
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Soiling type
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Oily soiling Organics soiling

B, mEFERFT SBIAIHLE, BELTIR TIT I8 KEBARRESRK —RITUHI, #@m ERTAMT . 547, M
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Natural dust, such as sand, AJfZpkFiREAHIRIERTE MWERMESRBEYIRESTEGD DRE, HLUFE MKFBAMLREESESB

dirt and etc., has relatively  Metal particulate soiling is EFBEHIE IR E Commonly found in chemical FEpgHMEE 1A,

weak adhesion common in steel mills and Long-term accumulated inorganic ~ Plants, mechanical Commonly found in timber mills
difficult to clean up due to long-  mineral soiling can harden and processing plants, oily soiling  and textile mills, though with
term accumulation. Rust and calcify the PV panel by mixing with  iS usually long-term weak adhesion, organics soiling
corrosion may be generated by  rainwater, and its acidic or alkaline accumulated and mixed with il be more difficulty to clean if
it on the surface of PV panel's  supstances can corrode the PV natural soiling, while difficult jt's not cleaned for a long time
glass. panel’s frame and glass. to clean. and mixed with rainwater and

natural soiling.
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Cleaning method of the PV panel
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Relationship between dust accumulation and rainwater
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Natural rainfall can wash the soiling away on the PV panels and reduce soiling accumulation. However, blocked by PV
panels’ frames, soiling can't be completely cleaned and will be accumulated fast again after the rainfall.
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Cleaning method of the PV panel
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Relationship between soiling accumulation and PV panels’ power loss

PR SRR RE B A LA H A R oE AR
Relationship between soiling accumulation and photovoltaic soiling accumulating coefficient EZQEEELQ%E"J 9_2"21:“ . _
Study the relationship between soiling accumulation
1 ‘ and PV panels’ power loss through simulating soiling
g 0.9 accumulating by spreading dust manually.
(&)
g 08 BEAEERUESY, RERBNAGLESE
2 0.7 IR, ERDRBIH, W
g g L BYMIEEK.
g It's observed from the left figure that the influence of
g 0.5 dust accumulation on the power loss of the PV
g 0.4 penals is non-linear, and it greatly influence the
s power generation in its initial stage.
2 0.3
s00 40— FE ik A I E AR TR ¥ EA R A 3 R & BRI
S o4 W, BEESEARLE AR R AR R R
I DIRERBRRERE RS ERE.
o g +—vr—r-—r--—-vr——r— Therefore, high attention must be paid to the
10 15 20 25 30 : influence of soiling on the photovoltaic power
. _ generation in the initial stage of soiling
UK E (g/m?) Soiling accumulation (g/m?) accumulation. In consequence, the best cleaning
methods for PV panels are high-frequency
HARRRZBAERFARBET, RACLRNLZBUERSEBERARIRLBBERALE cleaning or slowing down the soiling
The photovoltaic soiling accumulating coefficient is the ratio of power efficiency of photovoltaic panel with accumulation speed.

soiling accumulation to that of soiling-clean PV panel in the same illumination intensity.
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Cleaning method of the PV panel
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Hand-held electric cleaning device

FHARNFDRERBMERE, BIERMEE, BIEIREE,
BHITESAEEL; IR Bk A , BRI Bk BN
. ERIZFHREINFTREAREFTEREIT MK,

Powered by lithium battery, the hand-held electric cleaning device adopts a high-quality
disc brush, whose rotation is drove by a motor, and can achieve efficient cleaning. At the
same time, it is equipped with a water pump and a water pipe, which assist in cleaning
through spraying water from the middle of the disc brush.The hand-held electric cleaning

device can carry out dry cleaning and water cleaning simultaneously on demand.
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Large cleaning vehicle

REGERERUREARATS, BBNMERNRR, ERFITHAZSIZEPE
AR NIER R ERIREF AR

The large cleaning vehicle is based on a truck as its platform, and equipped with a
mechanical arm and rolling brushes. It can clean the PV panels fast in large area with
the rotation of the rolling brushes during its moving.
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Cleaning method of the PV panel
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Spraying system

KT RICBEHR RS, EBRLEZNMARRKEMGL, FRMNEX
EREEITRE S RE, ABHRIXEEIBERY.

Similar to spraying system of greening, water pipes and nozzles are installed during
the power plants’ construction in advance. Spraying water on PV panels’ surfaces at

a fixed time ever day to wash soiling away.

EERBERERRAR

Self-cleaning coating technology

ERFHRNPARMRENREAGNREERRE, FIRKSHR-ZSILHKE
JREBIEEF N, ASIRIKEE, ZKERBBIEREMENRE. 5EFS
WiIERERE, FEEKRAAE, FREALMSHREGEE, UKIEGER
0D P

Produce a coating on the surfaces of PV panels with special nano materials, then
produce an even water film by making use of the superstrong affinity of water and nano

titanium dioxide film. This water film can insulate the dust, dirt that attached to the glass
surfaces from them, while those dust and dirt could be washed away by water.
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Cleaning method of the PV panel
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Intelligent cleaning robot solution

BREBRNFEARETHSREXZE
F, ZREREEXFEALNAN, BX
AIERTETER, FHENILFMFTE
o PSR BYEFIL BB A ERXE
UMIEEEAH £, EEGERERET

The intelligent cleaning robot is
installed on the set stand and doesn't
need human interference after installation.
It can clean the PV panels at a fixed time
every day, while automatically return to set
and charge. The intelligent cleaning robot
solution can mainly keep the PV panels
free from soiling through high-frequency
cleaning, which makes it difficult for
various types of soiling to adhere to the
surfaces of PV panels.
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Improvement of power generation by cleaning robot solution
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Improvement of power generation by cleaning robot solution

BB AT

Comparlson among different cleaning methods

EEAR kip EEERGRE i g REER OREMR S g 5 PR el
cleaning methods Water source PV panel's Cost | Efficiency Cleaning Cleaning Landform Applicable power plant types
damage risk frequency effect
: e hIE S
FRARPEMLGE y i 18 1 18 ot e BRI B S AR
Hand-helddeelsggc cleaning Low Low Low Low Excellent Unlimited All power plant types
REERE 9 = (i3 = (i3 4F b TE BB iy S EL (14 b T B S
Large cleaning vehicle High Low High Low Excellent Flat power plant Flat ulity-scale power plants
179 A J _ = = = R Fo BRI P A KBk
Spraying system High High High Good Unlimited All power plant types
R B RS y 18 & = 1 = IR i A 3¢ R e
Self-(t:(leec?]r;]lg%gsatlng Low Middle High Low Poor Unlimited All power plant types
Fr BRI L, (B M
EEE BN 9 3 e = = 47 Fe BRI H7 A ER
Intelligent cleaning robot Low Middle High High Excellent Unlimited All power plant types while has a

requirement for PV panels layout

BREFANB/ABR T —E3SRMEIREFR, MABD TRAMNLXBENFN, HEABE THHEISHTARBERBTRERFAEASE, FAMRERS, SEF
SNAFHTTR, ELLBRIEREFIEIES Amqﬂlﬁ'ﬂkEﬁiﬁﬁ’J‘éL/ﬁﬁEE‘t

Intelligent cleaning robot can carry out high-frequency cleaning for 365 times in a year, reducing the influence of soiling accumulation on power generation by a large margin and
lowering the cost by reducing the use of cleaning solution for stubborn stains. Moreover, the cleaning effects are free from the limits of external conditions, such as weather and
climate. As a consequence, intelligent cleaning robot is first choice for the cleaning of PV penals in China at present.
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Improvement of power generation by cleaning robot solution
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Intelligent robot application case-- power generation improvement analysis

B-ARRREERLBEEXLL
Prodution comparison with and without robot cleaning
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Plants in north district of Hengtao Group, Gaomi, Shandong Province
Gaomi 3MW distributed project . ) . . o e v s .
ZWMBNTI 2k, T 2% ~WmP, BRBTERE, MG AKBE

This project is set in those plants with main business scope of producing boilers and locate near to
1 9 . 07% traffic artery and heat-engine plants.

SRAEET A FIEEH K

Main pollutants are industrial soiling and road dust.




D) HmEAiFaERDRRUZBENGF
Improvement of power generation by cleaning robot solution
ez AN AZER- REBERFTZT

Intelligent robot application case-- power generation improvement analysis
%FEb 77 7% Comparing methods

FR B8 Xt bk 2H Reserved comparative group

SDGM_S2 X2H3N4NB, SDGM_S2_ X2H3N2NBi%ZT g B IRE KA ;51
For inverters with models of SDGM_S2 X2H3N4NB and

SDGM_S2 X2H3N2NB, do not clean them and just let the soiling fall on
them naturally.

Y

T8 ;& F12H Reserved cleaning group

SDGM_S2_ X2H4N1NB, SDGM_S2_ X2H4AN2NBfEFH #1258 A&+
For inverters with models of SDGM_S2 X2H4N1NB and
SDGM_S2 X2H4N2NB, clean them with intelligent robot.

MAaETRRISEMEE, BRI LAMFHEE TR LHEHRIE
Those two inverters have same installed capacity. Record the power
generation data of comparative group inverters and cleaning group inverters.

BF1B13HE3821 B8 se L H LEREESZEHEFEERILX] B

 — L

——— o
_,_"—"—‘1

B EHE, TEEHIZBEWGIEA19. 07% Plants in north district of Hengtao Group, Gaomi, Shandong Province
&R & ZHEMTFIC 2, T EB4m450, BXETERIE, MiEGAET

Record inverters’ power generaion data

[ ject i in th lan ith main in fpr in ilers an
from January 13" to March 21, and This project is set in those plants with main business scope of producing boilers and

locate near to traffic artery and heat-engine plants.

Microsoft Excel

Igx + power generation of this power plant was .
increased by 19.07% by calculating with SRAFTET AL TEREIAK
those data. Main pollutants are industrial soiling and road dust.
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		已-未安装逆变器发电量对比

		日期		H4N1NB（kWh）（安装机器人）		H4N2NB（kWh）（安装机器人）		H3N4NB（kWh）（未安装机器人）		H3N2NB（kWh）（未安装机器人）

		1/13/18		117.54		117.96		107.69		108.36

		1/14/18		81.53		81.66		75.4		74.83

		1/15/18		95.04		94.97		88.4		87.83

		1/16/18		42.48		42.73		39.91		39.32

		1/17/18		86.09		86.21		80.42		78.85

		1/18/18		93.5		93.7		83.75		83.24

		1/19/18		98.15		98.39		86.57		86.31

		1/20/18		108.08		108.32		95.56		95.12

		1/21/18		40.76		41.18		37.15		36.82

		1/22/18		72.45		72.53		61.3		61.13

		1/23/18		137.61		138.2		113.58		114.47

		1/24/18		132.49		133.21		110.24		110.85

		1/25/18		85.52		85.82		73.25		73.13

		1/26/18		125.64		125.64		105.73		106.15

		1/27/18		94.22		94.6		77.62		77.52

		1/28/18		11.72		11.83		15.39		14.64		1月28日至1月29日、2月4日、3月1日至3日这几天使用机器人清洗的逆变器和未清洗逆变器的发电量差异较大，远超出其他日期的差异，对于这些天的数据难以确保数据的准确性，因此在分析时予以剔除

		1/29/18		52.51		42.4		68.86		74.45

		1/30/18		102.71		99.85		86.11		89.13

		1/31/18		69.98		69.91		57.62		60.19

		2/1/18		130.79		130.38		105.44		111.17

		2/2/18		86.13		85.74		71.35		74.41

		2/3/18		150.2		150.58		123.97		131.71

		2/4/18		0		0		0		0

		2/5/18		286.61		287.63		234.85		250.02

		2/6/18		149.09		149.8		123.37		131.26

		2/7/18		32.65		33.06		27.61		27.17

		2/8/18		134.85		134.19		114.79		113.01

		2/9/18		109.95		110.41		93.14		96.08

		2/10/18		112.45		113.08		93.14		96.73

		2/11/18		143.35		144.24		117.69		123.06

		2/12/18		119.97		120.71		97.14		102.4

		2/13/18		201.66		202.63		149.39		156.78

		2/14/18		80.82		80.99		61.47		64.35

		2/15/18		94.14		94.53		70.54		74.21

		2/16/18		141.65		142.25		107.35		112.58

		2/22/18		28.44		28.55		21.12		22.18

		2/23/18		163.74		164.14		121.65		127.58

		2/24/18		108.59		108.91		81.08		84.89

		2/25/18		157.93		158.4		117.57		123.51

		2/26/18		156.72		157.27		122.08		124.95

		2/27/18		105.55		105.78		82.1		84.19

		2/28/18		91.98		91.38		69.14		70.37

		3/1/18		173.61		172.67		100.92		102.8

		3/2/18		193.63		193.41		101.76		103.64

		3/3/18		117.21		117.27		61.49		62.71

		3/5/18		230.47		231.34		209.24		208.19

		3/6/18		196.04		196.65		176		174.92

		3/7/18		111.19		111.3		98.72		97.83

		3/8/18		177.21		177.03		157.47		156.42

		3/9/18		235.67		235.84		207.11		206.56

		3/10/18		187.68		187.45		159.1		159.63

		3/11/18		95.61		95.69		81.64		81.12

		3/12/18		295.37		294.62		239.63		242.56

		3/13/18		216.12		215.77		171.92		174.75

		3/14/18		205.92		204.63		161.99		164.61

		3/15/18		72.21		74.27		58.45		60.55

		3/16/18		257.25		255.14		203.26		204.85

		3/17/18		207.19		206.85		171.71		171.68

		3/19/18		261.6		261.7		241.45		238.79

		3/20/18		108.79		109.08		95.59		94.14

		3/21/18		182.62		180.81		160.43		159.39

		累计发电量		7411.99		7417.7		6179.99		6281.85

		总发电量		14829.69				12461.84

				差值		2376.84		提升比例		19.07%






P) HBABRERARRLEBIRT
Improvement of power generation by cleaning robot solution
MR AR FRZEG- KB ERFDH
Intelligent robot application case-- power generation improvement analysis
AR BIEE R BRI
Prodution comparison with and without robot cleaning
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3NB3 inverter(without robot) 3NB4 inverter(with robot)
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Jiangyin 2MW distributed project

19. 164
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Sugang Road, Jiangyin, Jiangsu Province

ZM B T¥REZz £, E80ORE

This project is set in a logistics park that locates close to the port.
SR N EEZE R

Main pollutant is road dust.



D) HmEAiFaERDRRUZBENGF
Improvement of power generation by cleaning robot solution
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Intelligent robot application case-- power generation improvement analysis
%FEb 77 7% Comparing methods
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The 10 robots installed in this photovoltaic power plant cover all the PV panels
of 3NB4 inverter and those PV penals are mainly free from soiling. While 3NB3
inverter PV panels isn’t cleaned and soiling naturally falls on them.
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PV panels of 3NB3 inverter and 3NB4 inverter have same installed capacity, so =
directly compare their power generation and calculate the improvement ratio.
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PV panels of 3NB3 inverter and 3NB4 inverter have same installed
capacity.Record the power generation data of comparative group inverters and
cleaning group inverters.

1BR12A1HZE3A5ANTETRLBEN L7a LA™ 7 A
&, TESHIZBIEREA9. 1650 % HE Sugang Road, Jiangyin, Jiangsu Province
Record inverters’ power generation data

from December 15t to March 15™, and 1’?‘% Eﬁ:F.%ﬁ\ZJ:.’ .%—%Dﬁi&
power generation of this power plant was This project is set in a logistics park that locates close to the port.

increased by 19.16% by calculating with SRATEERIGR
those data. Main pollutant is road dust.
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		日期		天气		温度		辐照量		3NB3逆变器		3NB4（装机器人）		多发电量		多发百分比		备注

		12/1/18		多云		7.91		98.65		213		211		-2		-0.94%

		12/2/18		雨		7.25		32.97		65		70		5		7.69%

		12/3/18		多云		10.56		85.08		169		169		0		0.00%

		12/4/18		阴		8.54		73.66		154		153		-1		-0.65%

		12/5/18		多云		5.39		118.35		216		221		5		2.31%

		12/6/18		多云		6.15		80.28		165		164		-1		-0.61%

		12/7/18		阴		6.64		32.18		67.3		65.1		-2.2		-3.27%

		12/8/18		阴		5.18		115.89		211.5		217.4		5.9		2.79%

		12/9/18		多云		4.91		91.4		167.7		170		2.3		1.37%

		12/10/18		多云		7.51		99.27		177.2		178.3		1.1		0.62%

		12/11/18		多云		7.15		103.06		179.3		181.6		2.3		1.28%				标红的单元格内数据为参与数据分析的数据

		12/12/18		多云		6.02		97.27		169.9		170.6		0.7		0.41%

		12/13/18		多云		7.41		90.45		159.5		159.8		0.3		0.19%		开始安装

		12/14/18		雨		5.39		9.77		20.9		21.2		0.3		1.44%

		12/15/18		小雨		5.53		4.8		3.2		2.5		-0.7		-21.88%

		12/16/18		多云		4.42		84.9		204.7		210.1		5.4		2.64%

		12/17/18		多云		2.35		114.41		257.2		273.2		16		6.22%

		12/18/18		多云		3.13		114.05		253.3		296.7		43.4		17.13%

		12/19/18		多云		5.87		110.57		243.3		310.7		67.4		27.70%		调试完成

		12/20/18		多云		5.52		105.47		232.7		295.7		63		27.07%

		12/21/18		多云		6.39		104.88		225.2		288.3		63.1		28.02%

		12/22/18		多云		9.43		110.07		231		298		67		29.00%

		12/23/18		多云		11.84		77.64		176.5		216.7		40.2		22.78%

		12/24/18		多云		8.66		84.7		179.4		224		44.6		24.86%

		12/25/18		多云		6.33		108.03		221.6		289		67.4		30.42%

		12/26/18		多云		7.6		94.84		194.7		257.1		62.4		32.05%

		12/27/18		阴		6.92		75.49		152.9		206.6		53.7		35.12%

		12/28/18		雨		8.88		14.7		31.3		40.8		9.5		30.35%

		12/29/18		阴		10.08		20.21		46.6		53.4		6.8		14.59%

		12/30/18		雨		8.08		9.03		16.4		19		2.6		15.85%

		12/31/18		阴		5.09		63.05		143.5		159.3		15.8		11.01%

		1/1/18		多云		6.46		89.3		197		225		28		14.21%

		1/2/18		阴		9.46		31.45		72.7		82.4		9.7		13.34%

		1/3/18		雨		4.06		7.53		11.8		13.2		1.4		11.86%

		1/4/18		雪		0.18		9.66		0		0		0		0.00%		下雪

		1/5/18		雨		1.17		50.19		19		24.3		5.3		27.89%

		1/6/18		阴		2.76		61.85		119.5		134.7		15.2		12.72%

		1/7/18		小雨		4.11		8.4		14.3		16.1		1.8		12.59%

		1/8/18		多云		2.01		57.99		139.4		152.9		13.5		9.68%

		1/9/18		多云		1.9		132.11		307.2		358.7		51.5		16.76%

		1/10/18		多云		2.61		122.63		282.3		328.4		46.1		16.33%

		1/11/18		多云		1.45		109.47		253.1		299.6		46.5		18.37%

		1/12/18		多云		-0.13		133.84		296		365.7		69.7		23.55%

		1/13/18		多云		1.98		103.18		242.2		294		51.8		21.39%

		1/14/18		多云		5.78		93.5		219.8		263.6		43.8		19.93%

		1/15/18		多云		8.69		113.4		242.7		304.6		61.9		25.50%

		1/16/18		小雨		9.3		28.66		68.7		80.7		12		17.47%

		1/17/18		阴		6.38		21.21		50.4		57.5		7.1		14.09%

		1/18/18		阴		6.97		29.5		68.9		79.4		10.5		15.24%

		1/19/18		小雨		6.75		10.79		18.4		22.7		4.3		23.37%

		1/20/18		多云		7.53		55.12		115.7		137.5		21.8		18.84%

		1/21/18		小雨		6.39		52.54		110		137.2		27.2		24.73%

		1/22/18		多云		6.66		85.01		204.2		230.2		26		12.73%

		1/23/18		多云		3.2		20.83		46.2		53.5		7.3		15.80%

		1/24/18		多云		0.94		64.69		153.1		171.5		18.4		12.02%

		1/25/18		暴雪		-0.7		1.19		0		0		0		0.00%		积雪覆盖

		1/26/18		阴		-0.78		53.45		0		0		0		0.00%		积雪覆盖

		1/27/18		大雪		-0.66		9.4		0		0		0		0.00%		积雪覆盖

		1/28/18		雪转阴		-0.09		15.09		0		0		0		0.00%		积雪覆盖

		1/29/18		多云		-0.85		114.32		0		0		0		0.00%		积雪覆盖

		1/30/18		多云		-0.34		116.15		0		0		0		0.00%		积雪覆盖

		1/31/18		多云		0.54		41.64		0		0		0		0.00%		积雪覆盖

		2/1/18		多云		1.44		114.93		11		28		17		154.55%		积雪影响

		2/2/18		多云		3.13		98.6		103		158		55		53.40%		积雪影响

		2/3/18		多云		0.61		140.61		261		329		68		26.05%

		2/4/18		多云		0.94		136.46		284		356		72		25.35%

		2/5/18		多云		1.12		142.75		293		366		73		24.91%

		2/6/18		多云		1.9		147.9		300		374		74		24.67%

		2/7/18		多云		2.45		118.7		245		298		53		21.63%

		2/8/18		多云		3.31		152.36		290		373		83		28.62%

		2/9/18		阴		5.51		53.73		116		144		28		24.14%

		2/10/18		阴		4.93		53.4		117		145		28		23.93%

		2/11/18		多云		4.06		129.28		253		320		67		26.48%

		2/12/18		多云		3.28		157.71		295		377		82		27.80%

		2/13/18		多云		6.93		165.19		300		387		87		29.00%

		2/14/18		多云		6.76		104.32		165		208.4		43.4		26.30%

		2/15/18		阴		5.48		106.21		174		219		45		25.86%

		2/16/18		小雨		3.87		13.94		0		0		0		0.00%		电站限电停机

		2/17/18		多云		4.25		16.81		0		0		0		0.00%		电站限电停机

		2/18/18		雨		4.04		38.81		0		0		0		0.00%		电站限电停机

		2/19/18		中雨		4.79		7.88		0		0		0		0.00%		电站限电停机

		2/20/18		小雨		4.6		22.4		0		0		0		0.00%		电站限电停机

		2/21/18		小雨		4.86		28.13		0		0		0		0.00%		电站限电停机

		2/22/18		多云		6.39		108.19		192		233		41		21.35%

		2/23/18		晴		9.43		176.49		357		440		83		23.25%

		2/24/18		阴		9.58		66.58		148		178		30		20.27%

		2/25/18		晴		9.46		123.98		257		311		54		21.01%

		2/26/18		晴		10.18		169.13		325		407		82		25.23%

		2/27/18		多云		12.47		158.57		302		377		75		24.83%

		2/28/18		阴		10.06		34.94		91		99		8		8.79%

		3/1/18		阴		8.77		96.39		257		278		21		8.17%

		3/2/18		阴		6.37		31.62		88		95		7		7.95%

		3/3/18		阴		11.92		61.68		163		176		13		7.98%

		3/4/18		多云		15.7		125.6		280		320		40		14.29%

		3/5/18		多云		8.24		123.36		335		354		19		5.67%

		3/6/18		多云		7.31		133.59		357		380		23		6.44%

		3/7/18		小雨		6.24		16.85		45		49		4		8.89%

		3/8/18		多云		6.39		85.54		240		255		15		6.25%

		3/9/18		晴		6.26		200.37		489		544		55		11.25%

		3/10/18		多云		11.19		194.35		463		517		54		11.66%

		3/11/18		晴		14.32		175.23		417		468		51		12.23%

		3/12/18		多云		17.23		178.99		416		471		55		13.22%

		3/13/18		多云		20.54		185.03		423		484		61		14.42%

		3/14/18		雨		17		50.12		138		156		18		13.04%

		3/15/18		雨		15.6		55.05		142		159		17		11.97%

		累计电量								14122.4		16828.7

		差值								2706.3

		提升比例								19.16%
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Invest to become a MakeEasy Core technology team

shareholder

BzZ=XAS (000040) SRS A

Stock code:000040 Innovative high-tech enterprise
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Robot R&D Intelligent energy products Intelligent O&M service
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History

BE R AR AL ;

ANXTEC was established
FIGMNERAREEIZLEN A
Rt & FsHE

We started the R&D and sales
of PV cleaning robots

5 EBRZBRERATFLEENZANEE;

We developed a PV cleaning robot and an operation &
maintenance platform together with Shanghai Jiao Tong
University

BRI SUNR B BRI B AL RN, S BALE
FAFNLE {4 B 5

We successfully developed the second generation of iISUN PV
cleaning robot and realized PV panel cleaning and hot spot
inspection for modules

BUS E TR B HCCPVT Stk & sE a1 28 AR IAE

We obtained the world's first CPVT PV cleaning robot test
certificate

& HERRWA00E

Our sales exceeded 400 units

RIBEER (0000400 AAR, REFFNREERMEL;
TUNGHSU AZURE (000040) bought our shares and thus
ANX entered the stage of rapid development

REFRFHE ‘SRR BETETEELR” ;

ANX took the lead in launching the "unattended O&M program
of distributed PV power stations"

SEPOMR i SUNS R BEE LM AT R AR

We successfully developed the fourth generation of iSUN PV
intelligent cleaning robot

KFERTBIERITIGWEISLIREB G, FTIESRHR “SeRBIS T AL
BEECHFR”

Relying on TUNGHSU AZURE's nearly 3 GW PV power
station, we have been making efforts to create the world's
most advanced “unmanned PV power station O&M platform”.

O

20134

BTN

We independently developed the first
generation of iISUN PV cleaning robot

EEHERK1008

Our equipment sales exceeded 100

units

20144

B s B —1 i SUNSLRE gEE e

20154
- 20164
iE— ik

cleaning, inspection and monitoring;

intelligent cleaning robot

RT3 PR3t i SUNSAR S BB LN 28 A HE(T B SRIRIE ;

HErBE—RBHTE, SonaEEa. &,

We developed the first generation of intelligent power plant
O&M platform and realized the integration of PV panel

B =R i SUNS R B E .28 ATF £ AR T
We successfully developed the third generation of iSUN PV

20174
. 20184

BRI SUNL RSB HMEAFRERID;

4

We successfully developed the fifth generation of

iISUN PV intelligent cleaning robot
SE AR R B R B ML R AR BRI

We successfully developed the PV intelligent

cleaning robot for horizontal single-axis PV system

WUIB LR H AR S e ST M 2B A

We successfully developed the PV intelligent

cleaning robot for double-glass PV panel

Dragon TV made special reports on iSUN intelligent cleaning

robots;

$HESRA12004, HBILHNFBIE800MW

exceeding 1,200 units. The power station application

exceeds 800MW.
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Company Qualifications
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China Renewable Energy Council { Wuxi }
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Partners
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Actlve Solar
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MakeEasy

THAN

L8 A EHRBIRAE .
Shanghai ANX Automation Technology Co.,LTD eses
EEiE/Tel: 86-21-61116262

KIiE/Web: www.anxtec.com

ik PE EEHKITREREK11995 7 e
Add: No.1199, Ziyue Road, Minhang District, Shanghai, China ‘ a A e '-i'fﬂ%
r"!}'J .:E :
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