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> COMPANY PROFILE > PRODUCTION BASE

Guangdong Huibo Robotics Technology Co., Ltd., a wholly-owned subsidiary — i et T T The Zhangbei Production Base for Photovoltaic Robots of Huibo Robotics, situated
of Huibo Robotics Group, is a leading supplier of intelligent manufacturing | = _ i o in the Zhangbei Electronic Information Science and Innovation Park in Zhangjiak-
technology and equipment in China. With a national-level postdoctoral | ! ! " ou, Hebei province, spans a total area of 7,000 square meters. Its primary focus is
research station and a comprehensive network of research, manufacturing, ' ; 4 P on the research, production, and sales of intelligent high-end robotic equipment in
and service centers, the company specializes in providing customized . L ] the field of new energy. As the sole large-scale manufacturing factory for photovol-
solutions for intelligent warehousing, photovoltaics, robotics, train residen- = taic cleaning robots in Northern China, it leads the country in automation, with the
tial cleaning, and digital twins. Its one-stop service covers planning, integra- : ; L ; ; capacity to produce 30,000 sets of photovoltaic cleaning robots per year. This is
tion, R&D of equipment, software development, electrical control, installa- - . : expected to generate an annual output value ranging from 800 million to 1.2 billion

tion, training, and after-sales support, empowering industries' digital trans- e yuan.

formation and intelligent upgrading.
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National High-Tech Enterprise

National Specialized and Innovative "Little Giant" Enterprise Honor

Iﬂgﬂk% HREBILEEEITERRARF R National Innovation Talent Promotion Plan's "Advanced Robotics Technology"
=

r " : Key Area Innovation Team (The only one nationwide)
MAIN BUSINESS Intelligent Maintenance and Operation

Solutions for Photovoltaic Power Stations

\ NEERREBEBRG R EZENE TS
; . . : “hEM{A TOP10” HrtFEdL
Residual Material Cleaning Solutions for

Train Carriages Consistently listed among the
Ministry of Industry and Informa-
tion Technology's "China's Top
10 Robotics" benchmark enter-
prises
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The company has received a total of 106 corporate honors and qualifications i h W 4 SRORAT R 1 F SR EAT L1y, "
EREEH DEN Rk
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2001 - 2008

2001

2009 - 2010

2009
|

2010

2011

2013

2014

2015 - 2017

2015

2016

STARTUP

Huibo Robotics, formerly known as Harbin Institute of
Technology Bo Shi Precision Measurement and Con-
trol Co., Ltd., is dedicated to the development of prod-
ucts in the fields of motion control, precision position-
ing, and precision measurement.

ESTABLISHMENT OF HUIBO

The startup team relocated to Suzhou and established
Suzhou Bo Shi Robot Technology Co., Ltd., with a
primary focus on the integration and development of
teaching instruments for higher education institutions.

Honored with the title of "Innovation Team of Jiangsu
Province."

ADVANCING INTO INDUSTRY

Focusing on industrial manufacturing, with a special
emphasis on the intelligent upgrade of subsectors
such as ceramic sanitary ware.

Guangdong Huibo Robot Technology Co., Ltd. is offi-
cially established in Foshan.

Holds the title of "National Key Area Innovation Team."

INITIAL INTEGRATION OF INDUSTRY AND EDUCA-
TION

EXPANDING INTO THE INTERNATIONAL INDUS-
TRIAL LANDSCAPE

Officially renamed as "Huibo Robotics,"the company
started hosting the National Vocational Education
Skills Competition.

Honored by the Ministry of Industry and Information
Technology with "China Robot Comprehensive
Strength TOP 10" and recognized as a "Graduate
Workstation of Jiangsu Province."

"China Patent Excellence Award"

"Comprehensive Standardization and New Model
Application Demonstration Project for Smart Manufac-
turing."

& B[f58 DEVELOPMENT HISTORY / 07

International Industry-Education Integration Community

Tianjin Innovation Base established, marked an
expansion into advanced manufacturing applications
such as intelligent service robots.

In the industrial sector, the company expanded its
presence to countries including Vietnam, Malaysia,
Bangladesh, Indonesia, Thailand, Madagascar, Niger,
and the Democratic Republic of the Congo.

DEEP INTEGRATION OF INDUSTRY AND EDUCATION
LAYOUT IN THE FIELD OF INTERNATIONALIZED
INDUSTRY-EDUCATION INTEGRATION

Huibo Institute was established

Foshan training base established

Awarded as "the first batch of industry-education
integration pilot enterprises in Jiangsu Province",
"National High-skilled Talent Training Base", "Jiangsu
Province High-skilled Talent Public Training Base",
"National Key R&D Plan Undertaker" and "Vocational
Education School-Enterprise Cooperation Project
Undertaker" "Industry-university cooperation collabo-
rative education project support company"

Awarded as "Guangdong Province Industry-Education
Integration Pilot Enterprise" and "'Little Giant'
Enterprise"

Awarded as "National Innovation Award" and "Jiangsu
Province Science and Technology Progress Award"

Awarded as "China's Top Ten Scientific and Techno-
logical Progress in Intelligent Manufacturing" and
"National Hidden Champion of Nanhai Manufacturing

Industry"
Awarded as "National Postdoctoral Research Worksta-

tion"

Awarded as "First Prize of Guangdong Machinery
Industry Science and Technology Award"

Taking the lead in establishing the "National Robot
and Intelligent Equipment Industry Industry-Educa-
tion Integration Community"

Taking the lead in establishing the "National 'Robot +'

Huibo Robot Thailand Institute of Technology "Digital
Workshop" intelligent manufacturing training base
was launched

2017

2018

2018 - 2023

2018

2019

2020

2022

2023
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HUIBO ROBOTICS REBIETA» — AL ERCHERTS

System Platform Smart Integrated Management Platform

Ll RS > ! ! ! ! !

Business Application BEERRS BEEANKERS SEEENRAEERS SHISRG BHERRS
Service System

Intelligent Operation Intelligent Drone Intelligent Cleaning Robot Intelligent Intelligent
and Maintenance System Inspection System Management System Lawn Mowing System Security System

BISFEHEE > B l—.w

Communication

Communication Transformer Box Monitoring
Management Unit and Control Unit

siamngir 0 T e Y é

Intelligent Operation SRS RE BRI TAM, HESRE BheEIE KT /KE
and Maintenance Robot AEtlasA TAM HEE K2R A HasA BEENARA

Photovoltaic Intelligent Intelligent Ground Intelligent Lawn Unmanned
Cleaning Robot Inspection Drone Inspection Robot Mowing Robot Maintenance ship

TS REIBHERRRG 5

Stick Logger Data Collector Protocol Converter

Smart Operation and Maintenance Solution
for photovoltaic power stations

Drone Hangar

i e - iR .
y : = e T e R
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1& 1% = Applicable Scenarios

e
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g
BInsHl B B E AR
Rooftop Distributed Rooftop Distributed Rooftop Distributed
Power Station Power Station Power Station

P

RIAEHERIY IiEER L
Rooftop Distributed Rooftop Distributed Rooftop Distributed

Power Station Power Station Power Station
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SOLUTION INTRODUCTION
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The Huibo Robotics' Smart Photovoltaic Maintenance Solution
adopts a typical Internet of Things architecture, leveraging modular
and multi-configuration robotic platforms, autonomous robot

operating systems, and swarm intelligence management and

control technologies. Relying on products such as the "Integrated

Smart Maintenance Management Platform," "Comprehensive
Power Station Monitoring System," and "Clustered Maintenance
Robots," it covers a multidimensional range of scenarios including
water, land, and air, enabling digitalization and intelligent manage-

ment and maintenance of photovoltaic power stations.

SMART OPERATION AND MAINTENANCE SOLUTION FOR PHOTOVOLTAIC POWER STATIONS /11

TA IR RS =

INDUSTRY STATUS AND PAIN POINTS

REREKX

Wi GHERTERMATELR, FECESEANLERE

$-1:154 So i

AL I B LS B L. B REL K TR

IBHERER(R

KRR, SEEBIEAZ BUEHRA

TEERBMATL

ATEEFGERER, THENE S

-High Safety Risks

Inspection and defect elimination rely on manual experience, resulting in
operational blind spots and safety hazards.

-Low Level of Intelligence

Low informatization and intelligence in the inspection, monitoring, and mainte-
nance of power stations.

- Inefficient Operation and Maintenance

Low efficiency in inspection and maintenance operations, leading to losses in
power generation revenue for the power stations.

-Heavy Reliance on Manual Labor

Manual operation and maintenance involves high labor intensity and results in
high maintenance costs.
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HEMME

SOLUTION VALUE

RABILR 2., M. EEIEH Rk s35%8d

Build a power station more saft, better benefit, more standardized Optimizing Business Transformation

@ RIEZRF=HMEBIBER S Secure assets and data

EFEHEER ¥ LI R uE ¥R R &R , T AL L BIME
REREEE REE=LZS RIESUELZ S Traditional Operation and Maintenance Model *ﬂﬁ’%éﬁﬁﬂ’_\]ﬁﬁ%’ %%éfﬁ*ﬁﬁ%\ﬁ _
24/ \BY R B s RIIRIEIES BIETRTFE LB o=l 2o O T, et
7*24H uninterrupted monitoring Provide operational guidance Redundant data storage

Preliminary achievement of data collection in power stations with a low proportion
of unmanned operations;

i i Lack of connection between systems, resulting in isolated systems;
/| iﬂﬂ EE,ﬁ.‘jLIﬂZE Increasing Power Station Revenue . . . . Y . & o y )
l Poor intelligent diagnosis and maintenance capabilities, unable to achieve

DARHTEAMRE I, BRERALEZEE KN BISEERAENES predictive maintenance.
TEHRLEG, RS HERE R, R RISEHERLR T 2RE, RO ABERK, BIMNBILR T

Intelligent operation and maintenance with fewer or no personnel alleviates the pressure of increasing labor costs on

power station operating expenses over time;

Regular and standard'ized ins?ection, timely elim.inat.ion of faults, reduce equipment failure rate and safety risks, Eﬁgﬂﬁiﬁ_éﬁ SEESEMIERE, M TRE, TAKLES
reduce power generation loss, increase power station income. 55 R B A A SRR A, ST SRS, 0 ETRN 2 & 2450 S (L R BB
3DHIERT TR ThEE

Intelligent Operation and Maintenance

@ MBBABRRITLER = Robots Address Operation and Maintenance Challenges Fully intelligent equipment data collection to form a digital foundation with a high
HSB NS UEEA TR TR proportion of unmanned operations;
Use of Al + big data technology to achieve various intelligent applications such as
MEABRA LT ZLRNAHSINEE, URIRFRERTERR intelligent monitoring and intelligent prediction;
Reduce the Probability of Work-Related Injuries for Manual Workers; 3D data visualization and thematic analysis capabilities.
Address high-frequency cleaning of components and mowing needs on demand that are unachievable through manual

labor. v

RELEHRNZSHEEER, BRNSBARALILALicL
BT “BUBRRch+HER IR AR S EERAMBER AR

MBEAERHEH

HEEE Standardized Management ) . . TN GEE BIE KA EN 28 A LI E BT LEFL
Robotic Fleet Operation and Maintenance

)9

EH/ X OEHERE, RBILE TR R ST EIERZERN

_ B i . Comprehensive perception of multi-dimensional information elements for
FREBILES REREE, ERN O, ISR EURMNE, IRE U equipment, utilizing intelligent robotic technology to achieve unmanned operation
BEXANKE  RAIREE BIEFFRE, RACERE, RREBME and maintenance;

Hybrid modeling and simulation technology based on "data-driven + model-driven"

Centralized management by the group/regional center to enhance transparency in monitoring and managing power approach;

station operations; Realization of clustered operational and maintenance tasks through a fleet of robots

Intelligent collection, proactive analysis, and data mining for photovoltaic power stations to improve efficiency; including drones, cleaning robots, lawnmowing robots, inspection robots, and more.

Integration of subsystems such as drone inspections, photovoltaic panel cleaning, and grass cutting to enhance

operational efficiency and reduce the cost per unit of electricity.
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CERTIFICATIONS&PATENT

CEiAE
CE Certification

TUVHARBHE R E REN 2 AN IR S

TUV Test Report of Intelligent Photovoltaic Module Cleaning Robot

FENERS

Kaipu Inspection Report

CHEAREFANBARERRGRE LS

Software Copyright Certificate for Huibo Photovoltaic Cleaning Robot Control System

ARSS TRPE

Customer-service

BITRAETHEFPNEX, BN REEBTENER . ER. ERKRS
In-depth understanding of customer needs, and strive to provide customers with comprehen-
sive and perfect pre-sale, sale and after-sales service.

o | mEEw o | MR

Project consultation Patrol inspection and upgroding

o | ZFaMRsS <) | REIFRA

Cloud plotform services Installation and commissioning

QO | BAZ Q RSEZI

Technicol support System online detection

= HIPRIT g FiliHS

Maintenance Training and guidance

&

ISR BEERRSS

Power stotionexperience Intelligent service
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Power Station Monitoring System
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gﬁ%iﬁéﬁ%g L INTELLIGENT OPERATION AND MAINTENANCE SYSTEM

The intelligent operation and maintenance system includes modules such

o . . . " as intelligent data monitoring, work order system, site inspection, module
BRENRIBHE RS REE RESURIDN. TR RS, 755K

HHFE BIERL FIERFFEIR,

cleaning, grass cutting, site security, and more.

Through online and offline collaborative operations, it achieves compre-

WYL L& T RS, K CRBILIZEN2E. S8 8
RELE R, RIERILIZA R 2HER, BRIRFAIZHMNEM
&

hensive, efficient, and intelligent management of photovoltaic power
station operation and maintenance, ensuring the safety of power station
operations while effectively improving the efficiency and quality of

maintenance.

TR LR
’ &0 85 M Ak Maintenance Engineer
ORISR %%ﬂ"ﬁ 2 BE| jf Order Acceptance and Clock-in Station Fire Protection
BUR O ks HiTIER BAREE Real-time Monitoring and Alerting Executing Work Orders Smart Access Control
S A B, s - Sk ARYZ K B M FHER Fault Detection Through Data Analysis . Perimeter Security
ﬂ*ﬂlg " ml}ﬁ *z Eb E E 7IE1*%I:BH*¥)‘ - Abnormal Faults Detected During Inspection Mobile Order Acceptance Fire Prevention and Warning in Photovoltaic Field Area
AY V4 A Wed Pl ol ] . .
HR= Tk &= Cloud Site Security
e S E PRI BEEIEE, i35 Ty
Eans f MEg "Centralized Monitoring + Remote Diagnosis"
intelligent operation for recording workflow
o m— . .
K Liz'E Online Operation
% LI E /& T4 WA R _ Dual Closed-Loop System for
Online Operation and Offline Maintenance
] . .
S HsE e KTic ~ Offline Maintenance
A== LE_@EI*E Ufﬁ Inspection "Onsite Inspection and Maintenance + On-demand Services" Maintenance
M*ﬁﬂ;% “Imi%fﬁf€+¥§%ﬂﬁ%”%ﬁﬂﬁ%ﬂﬂmﬁﬁé& E*?EEEIE and Maintenance preventive and responsive operation and maintenance Engineer
X . . . .
m*ﬁfmtu . . Inspection Tasks Review of Historical Work Orders
N sEE e s— e a— IZI‘—_|I$E%'L}\ Inspection Planning R . Closed-Loop Confirmation
Wi is s P prpy:] B E T Inspection Monitoring Cleaning Grass Cutting
. . " . and Maintenance and Maintenance
BafEsS TR FEES TR Cleanin Task Acsiznment Crmcs Cuttine Task Accinment
N s s o N eaning Task Assignmen rass Cutting Task Assignmen
SR Ry = SE 10 o m
2 &ﬁ&’ﬁ /= *A’ku *J’m‘”&gug;kku Diagnosis and Cleaning Planning Detection and Grass Cutting Planning

;%%%l%ﬁzm Bﬁi?&%:ﬁm Evaluation of Cleaning Effectiveness Evaluation of Weed Removal Effectiveness
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Functional Characteristics

Eael Intelligent Monitoring
SO AL B S AE S SEET ST RS P T8 AT FHELL SR B R X IS S IR, H iR s Y E TS A, The intelligent monitoring system is capable of real-time monitoring of data from critical equipment such as combiner boxes, inverters, transformer

boxes, booster stations, weather stations, and electricity meters, providing accurate operational information for the power station.

FR il

Electricity Meter Monitoring

| ( \
| |

| : | i

| o T 01 S8 A0 ER o E A 4 = NN A3 o] 25 B = B | | |

| RIRICR IR R IERY L B FIRAEIRFE, SRR LSRR IR, REYAIRIENE, = - ‘ | Accurately record the electricity generation and consumption of photovoltaic power stations, - . ‘

‘ RILRERELE, BRERIEE DS, - - : \ monitor electricity meter data in real-time, promptly identify issues, optimize energy = - :

: - - | : management, and reduce operational costs. - - |
] ]

A

[ Egﬁﬁﬂn\“ ‘ ‘ Inverter Monitoring ‘

| |

| ! | I

| S s e T DR G A T E. B ThER. —_g% ! | ‘

[ SHEEERENTMNEMN, BEMABLBE BRIFBES, —8X = ‘ [ Real-time monitoring of various parameters of the inverter, including input and output - :

I NFREBER, RASIUEEHER, 8RR TRHEMSRHNRBEREK, : I voltage, current, power, temperature, etc. In case of any abnormalities, the system will :

: | : immediately issue an alert to avoid loss of power generation due to inverter failure. |

N ) )

‘ BH -] Iﬁ%ﬁ%}lﬂ ) ‘ Combiner Box Monitoring |

I s OO | s O

[ - | = [

‘ L ENCRANER. BEGCREESSE, BEURBNERIZET, RAXEHC : I :

: RSB E AT IS B I : Real-time monitgring ofparamete.rs such as currept, voltfage,and tempgrature ofthe combin- |

| ! | er box to ensure its normal operation, as well as diagnosing any faults in the combiner box. [

| ! | I

N ) . J

[ *EKQE%E%EN“ ‘ ‘ Transformer Box Monitoring .

I s OO I s O

I - = - .= : | Comprehensive monitoring of the operating status of the transformer box, including teleme- = B . m :

: NRATHETRESHTE2EKEN, SFENENEEE, BNESEHEHNE | : try and telecontrol parameters. Telemetry includes incoming and outgoing voltage and |

N - N A current, as well as temperature. Telecontrol includes switch status, equipment alarm signals,

: EEE/)ILL/{& =3 @1 @}EF*'{*/@\\ X%ﬂ:ﬂ D?\{%?FE;K'@{EI Do : : and protective tl’ip signals. & :

| ! | I

N | N )

ﬁ%ﬁi?&%iﬂﬂ Meteorological data monitoring
e N 8 o= N SN 4 A= - Real-time collection of data from the weather station, including light intensity, temperature, -
SREISRER S RISHIIIE, BIEARERE OREEE. NES, BIAE RN . humidity, and wind speed. By combining meteorological data with power station operational W

data, it is possible to better understand the power generation efficiency of the power station,
optimize operational strategies, and increase electricity production.

| RMEE(TAGE, ST BT T AREBIAE R BB, (R LRI TERE,
| EEREE,



22 \ HBISTIZ S POWER STATION MONITORING SYSTEM

BREL R

LR LBERARESHRNERIZE. 2 ENEHEE BN T D E. RT3 ERER. FARIERIRER TANKE
NE SAFIRE, WA BIGTRES. G RETHEERS, FRMT. RELZE.

> EREENERNIRN

ReRshEtEE FEE TS, KN EREBINEHER,
S EIVEIp LS E

> LB HE RS

FEEY T AR T SRR IRHEE, M E iR ILIS AT, i
RIS R BRIR

> SHIGHEE

KNS AR BBIER 2 75 A BN EIE, BEEREKE.
MR LRI RIE, HIREBIAIIIREIRTT.

> FHIERAMBR

A EMIiCRTBNIERIEMER, ERFMAIRE,
RHBIREDIRE S,

> BREIL T H5E

IRIES RSB MR, DE T RABNITHEA SR,
ReIENREX, BOALTFH.

N

B I% WM 45 POWER STATION MONITORING SYSTEM /23

Intelligent Work Order System

The intelligent work order system integrates convenient mobile operations, comprehensive operation and maintenance management,
intelligent work order allocation, real-time progress tracking, detailed report recording, drone inspection, map navigation, and other functions
to provide efficient and intelligent operation and maintenance management services for photovoltaic power stations. This system helps to

reduce costs and ensure safety.

» Efficient and Convenient Mobile Application

Manage work orders anytime, anywhere through your mobile phone, grasp the
operational and maintenance status of the power station in real-time, and
respond and address issues quickly.

» Real-time Progress Tracking

Manage work orders anytime, anywhere through your mobile phone, grasp the
operational and maintenance status of the power station in real-time, and
respond and address issues quickly.

» Comprehensive Operation and
Maintenance Management

Achieve comprehensive monitoring and management of
photovoltaic power stations, including equipment inspection,
fault handling, maintenance plans, and more, to ensure the
stable operation of the power station.

: » Detailed Records and Reports

The system automatically records the processing procedures
and outcomes of work orders, generates detailed reports, and
provides data analysis and decision support.

» Intelligent Work Order Allocation

Allocate work orders to corresponding operation and mainte-
nance personnel based on fault types and priority levels,
improve work efficiency, and reduce manual intervention.
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Intelligent Analysis

ol il B L A e wf ol DL i

Increased Electricity Generation Analysis

IR BES

KIS RICRBIARI R BB EN BREH#E, K
B b BR R 2SR, Mo BY A LRI, (L ALRETRE

Accurately record the power generation and energy consumption
of photovoltaic power stations, perform real-time electricity meter
data monitoring, identify issues promptly, enhance energy

B, RREEMES.

| h.l"m||.|Ii.ul|wm““

management,and reduce operating costs.
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ekl
LI H

% EEEN DR

ARBLEERLIERLLE
B EMRAEEM EME
2, 7R ILRERPRIEM
FRUNETER, BB AR K
REBIGRY R BBEEST

Bt th

AR EREDINRER S
B iz, SAREHVTR
LR BT FIRERR
FEAERBEEHAE, IRHKE
ERBIES S, B AL
RYeIERE, RAZBHME,

B

ETRBIEA IR RS
MERE, SSIUE RN 5 E
i, IRFAIZ TR K3
R, BTig&EHEIPREIR,

RIERSRIEITTTo

HERL IR

TIREREFIFE 245
BEBSRR AT IR IR A
RIMEE, HEAERERX
SEREIEFF IR

‘1“
lll-.ll.l_'“
will oYY

Electricity Generation Capacity Analysis

The system combines the theoretical electricity generation, actual electricity generation, and grid-connect-
ed electricity of the power station to analyze the energy efficiency PR value and equivalent hours, assisting
in the analysis of the electricity generation capacity of the photovoltaic power station.

Loss Analysis

The system is capable of intelligently analyzing the energy losses generated by equipment such as
photovoltaic modules, combiner boxes, inverters, and transformer boxes during the energy conversion
process. It provides precise data support to assist in optimizing system performance and improving
electricity generation efficiency.

Fault Analysis

Based on big data, the system analyzes the performance of the photovoltaic system to achieve fault
detection and localization, enhancing diagnostic accuracy and efficiency. This facilitates equipment
maintenance and replacement, ensuring optimal system operation.

Component Dust Accumulation Analysis

Utilizing deep learning algorithms, our system efficiently analyzes the degree of dust accumulation on
equipment. It further integrates future weather conditions to formulate tailored cleaning plans. The
implementation will be phased, starting with simpler tasks and gradually progressing to more complex
ones.
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Intelligent Reporting

The system is capable of conducting real-time analysis on data

[ermsmmmnn = =S R S [ ' e (R e
e B v v such as daily total radiation, sunshine duration, theoretical power — S
e ) #BE 3 oo = J4E WEBES i )
F_ ] _ RAREBHWE RN R, AR K FELRE. LN generation, grid-connected power, and power revenue. — -
J 2 % e Sopd PN _
= z = %E‘k%”&mg’ﬂggﬁfﬁﬂu*ﬁ’ FE=BMEMRH It automatically generates daily and monthly reports to assist in : z =
g AR, URB)ERILER T, the operation of power stations. - |
- - ; -
HeemE Intelligent Warning System
FnZEZT The categories of warnings cover various alarm messages such as

. . . w — . . ) N communication anomalies, fault alarms, data anomaly alarms,
BETBREEEITHETIRHINBEERE MEEE MEREEEUNSEEESEILTERER. . . . Y .
and equipment alarms that may arise during the operational

process of various devices.

EOREFNEE 4K Intelligent warning classification divides these alarms into differ-
ent levels based on their nature and urgency, greatly improving
work efficiency and the accuracy of responses.

RIESZEHMERMESRRE, BENFN D NARFER, hAHES T TIEERM X B ER T,
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BT ANMKIE RS SRR IR A KA Real-time Streaming Inspection

INTELLIGENT DRONE INSPECTION SYSTEM

RIERBE AR AR, BELTE T & iR KA M E B T ALK T I
LT AR RS, 205 B T T AR R AT, EFhiR) HRPE I

HMAERANKEL SRR EEUNEEEAEE L. RAS Relying on streaming video technology, it is possible to view real-time footage of the

TR B R A S B I R R (L, 930 5 A S IS (E e drone inspection process on the platform side in real-time.

BYRIEH] SR

An intelligent drone inspection system is capable of conducting inspections autonomously, performing intelligent image A|§~;£ Al Algorithm

processing, and automatically identifying and detecting dust, dirt, cracks, obstructions, and abnormal heating on the

surface of equipment. The system promptly reports detailed information and accurate locations of abnormalities, provid-

ing equipment operation and maintenance personnel with the basis and navigation for repairs. SEEFRERITE, EBREEMIRFIHCARARNMUEURSEREXHNFERR

Combined with deep learning algorithms, it is able to accurately identify the location of photovoltaic strings
and anomalies related to panels.

¢
Ij] H.*ll\”

ll\\

Functional Characteristics String Recognition

= =] 3D Modeli
— e e _

Anomaly Recognition
IEF 3D BIRE AN R BIH R FHITEE, RETSTE

3D A FEVItEIBILATIFEER
The 3D modeling technology is used to model the photovolta-

ic power station scene, and the detailed information of the
power station can be intuitively displayed on the 3D model.

Diode Failure Bush Obstruction Crack Bird Droppings Hot Spot Obstruction  Module Damage

Bt iE Automated Inspection _ BolfbiRS £ Automated Report Generation

RIBLFRAL S HER, UE S Z B MK ESS, TANK S EREEER
AN SEFF B B sh L ikie

TAETHRKIE TEZ /G, B fe#h Al EARSITEERASD
1, BE B RS A RS 2 ABXS A9 IF AR &

Based on actual business needs, corresponding inspection tasks are developed, and the After the UAV completes the inspection work, the system carries out comprehensive
drone will carry out automated inspections according to established rules. and in-depth analysis through advanced Al algorithm, and automatically and quickly
generates the corresponding detailed inspection report.
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EH‘J%E Scheduled Cleaning
AVFRAFIREBHESHEER, €5 528 AEBERENBEHIITERRE IREFHEME,

Scheduled Cleaning:Allows users to set a schedule for cleaning tasks, enabling the cleaning robots to perform cleaning
operations at the optimal times, thus improving cleaning efficiency.

BB ENREABTERSE IhRESE =

INTELLIGENT CLEANING ROBOT MANAGEMENT SYSTEM Functional Characteristics

[ ]
*n Iw;ﬁ—'ﬁ;ﬁ*u Remote Monitoring and Control

BRALBE =T ERE T MITFIE SIS, BER5. FEEFR
F, 1R 7 1R AFRY BRI MR RO

Users can remotely monitor and control the cleaning robots through a
cloud platform, including starting, stopping, and other operations,
which improves operational convenience and flexibility.

SReE BB ACERARBEEVISANBECRE. I

EESHRIEITRS, FABIEHES SR BIRERSE b

bz 9h, REEREERIBY I5 1T 2N R EBILRYEFNEI A, B

PAETFNNAEFH s FELINEEZBINEHENR,

SIS B S BT, C o)
O H PY % EEﬁE%EE Multi-Station Management

SEEES PO ARBIEREENSEA, AR R UER—FE

EER iEfR Iz ST

The intelligent cleaning robot management system
can monitor various parameters and operating status-
es of the robots, such as voltage, temperature, power,

Scheduled Cleaning  Remote Monitoring and Control

% 1=

LEEENEERRBLFERER, Fi T ERRE.

Supports the management of cleaning robots across multiple
photovoltaic power stations. Users can view and manage the
cleaning status of different stations on the same interface,
simplifying the management process.

ZHILEE IR SIS

» . . Multi-Station Fault Recording
Additionally, the system can simultaneously monitor Management and Diagnosis

the cleaning robots of multiple photovoltaic power _I y &Fﬁiﬂi—‘ﬁi@&ﬁ Fault Recording and Diagnosis

stations. Users can view the cleaning status of each
° RIS A IS E BN 28 A RUIKSHIMEBE, KBS R I AT B8

?ower station in real-time th‘rough.a. mobile app'llca- B EEHTIER g %%mﬁkgiggéf OIS EE 2 5 R, s TR0 SR B,
tion or cloud platform, enabling efficient, convenient, The system can monitor the status and performance of cleaning

robots in real-time, promptly detect possible faults or abnormal-
ities, and perform fault diagnosis and recording.

as well as task progress and abnormal alarm status.

Mobile Management Task Execution Records
and intelligent management.

ﬁﬁbﬁii Mobile Management

BEFHNFEER, B A Bl LBER FEst x5 588 AT E IR 5, KKIRS
T BRI ERE,

Through a mobile application, users can manage and monitor cleaning robots
anytime and anywhere, significantly improving the convenience and flexibility of
management.

Eﬁzm,_iai Task Execution Records

ARG LIERERERESHRITER, SEESFRNEESEREEGEENKEER, IR REEMNESRHT
iaio

The system can record the execution details of each cleaning task, including the start time, end time, cleaning duration, and other
relevant information, providing users with clear task execution records.
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Intelligent Operation and Maintenance Robot
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INTELLIGENT INSPECTION DRONE
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INTELLIGENT LAWN MOWING ROBOT
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UNDERWATER/SURFACE ROBOTS .
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RAREREFTNEA

PHOTOVOLTAIC INTELLIGENT CLEANING ROBOT AR E SN 2E A BARBH
=4 L=<y} S48
EENSSARS Cleaning Robot Model mm 1000-8000
e ed (o Continuous Hill-climbing Capability ° 20
Fz 0O A47
AR/ 1 =[ HPEEES]-HZREETEE  Obstacle Crossing Capability - Height Difference of Supports mm 50
s - o BFERES-ZRAIE7EE Obstacl i bility - Front-back Diff f 50
iZF:ﬁ:%—%’ﬂ??ﬂiﬁﬁﬁﬁﬁﬁ‘ﬁﬁiﬂ#iﬁﬁﬁ’ﬂ E Eb?%%*ﬂ;%%A, E%EEJJ??H%‘J\ ﬁ}lﬁ%*ﬁ 2 HE IV =3 Obstacle Crossing Capability - Front-back Difference of Supports mm
M EZEH TLEN ABIE SKBEHHRL AL RS IEE. KA LORAYIELR L Walking Power w 120-200
BERA, ET ERKMERIENZIZEEN S ANRIERS BN, RALKEES TERE Walking Speed m/min 8~13
2, LKA TR S A BETS R R SEA PR Y AR, SRS BETRR PR e i e
B BARARIRINE Self-charging Photovoltaic Panel Power W 60
FEEBESRAY Charger Type MPPT MPPT
F I:ﬁdt% zzh et Battery Type / = o8 Ternary lithium battery
. TRFREBE Nominal Voltage v 24
IR AZE N BESI5R, A SRILREIRATE £ FHES0mmATESE; - S
P = PToEERS = N - THRA R Nominal Capacit AH 15~60AH(Option
-BERTEL. BHE BR L ERK. DREE. B TRERAZOAROXBRER; o= S 2 s
- BE BRI, RENSA KPR EET; L EL Machine Weight ke SR
-2EMUEFRAR, REFENNSEARE-BIERATEL, MeEEE Machine Width mm 395
eEmE Machine Height mm 300
HEFKE Machine Length mm 1000-8000 (f&kEHR R~ M7E)
PrOd uct Presentation EBITRE Operating Temperature °C -30~70
2 . . . . . . Uatine=224 Protection Level / 1P65
This product is an automatic cleaning robot specifically designed for solar photovoltaic modules. It
features functions such as motion control, heading angle detection, attitude control, wireless communica- WL A loT Commy QP IEe e et / G R R P ARy I = Eidmakin
tion, big data processing, weather linkage, and dust warning system. Utilizing LORA loT communication R SER Motor Type / FERIEB#brushless electric machine
technology, it can transmit data over the internet and remotely manage the robot's operating system. BERESS Motor Lifespan H >10000
Additionally, it adopts a waterless cleaning method, saving water resources. This robot can efficiently ——— - / =
clean solar photovoltaic modules, thereby improving energy utilization efficiency. —
B ahBOEYAUINEE Automatic Calibration and Home Positioning Function S 30 ; d
Product Advantages ‘_I-II
(1) strong adaptability to various environments and terrains, capable of crossing 50mm misalignments in e i =-

the front, back, up, and down directions of photovoltaic panels.

(2) Six core technologies including cross-row cleaning, self-powering, lightweight design, modularization,
intelligent obstacle crossing, and an autonomous operating system.

(3) Features self-detection and diagnostic functions to ensure long-term stable operation of the robot.

(4) Fully automated mass production techniques guarantee the consistency and reliability of the cleaning
robot manufacturing process.

I
i

e ———

J
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BReE T AN

INTELLIGENT INSPECTION DRONE

0O A\47]
FmT4E Product Introduction

BT AN R LR BEAN. B ENE. LIIMERBBAALRFN B AR A, SR A RIRE K S EHACTF 447,
RLRER BRiRA ANEH ORI E, WX RAGNEER BTN, BRRNE A RAMGHSRE. B, RALEE
TERANERENEMBEIAPPIA, KM T —REEXER UGS MBS HLKERE XTANEEEBE Y
7. BREZ BN, IS/ AN NER =, BETS LTl S ROt BB AR

This inspection drone system utilizes drones, intelligent hangars, infrared sensors, and Al recognition algorithms to achieve efficient and
comprehensive detection and maintenance of photovoltaic panels. The system is capable of automatically identifying hotspots and
marking their locations, monitoring temperature abnormalities in photovoltaic components, and effectively detecting faults in photovol-
taic modules. Furthermore, the system integrates drone, intelligent hangar, and mobile APP technologies to enable one-click access to
fault location information and automatic export of inspection reports. The drone features fully automatic flight, multi-model anomaly
detection, and dual-band visible/infrared detection, enabling efficient power station inspection.

L2t Safety £mE1% Comprehensiveness
BRARBREERRIFES, BOASHE TANBEES D PEIRG K AIMERS

BIXBEo FIRE, LA RIRATEERE,

The droneis equipped with high-resolution cameras,
infrared sensors, and other devices, enabling
comprehensive inspection of photovoltaic panels.

It avoids exposing personnel to dangerous
environments, reducing the risk of personal injury.

=% 1% Efficiency 214 Cost-effectiveness

AESS RIER T = A ETRRI L ARIR X 12, SR
KA S5 P TR B B 3 AE

It can quickly cover large areas of photovoltaic panel
regions, completing inspection tasks in a relatively
short amount of time.

BT P, fRm TR,

work efficiency.

AR D T AFIRN, T5L9 7 B A,

Drone inspections reduce manpower requirements,
save time, lower maintenance costs, and enhance

FERRE

ZHEE

3D Reconstruction

An&kimis

Route Editing

Haekie

Intelligent Inspection

HeEHNERPE

Defect Extraction

RIS

Location Extraction

wEE™

Report & Production

MERAFFHITMTIARHBR IIERE, £ 0SCB=4RE

Collect aerial oblique photography data for photovoltaic modules and produce OSGB 3D models.

U ARA M HITESFEMALES, BT ML Ras R B IAME, SSRBiER
Ul 5

Draw high-altitude flight routes for mountain photovoltaic modules, assisted by visual sensors and
algorithms to achieve real-time ground simulation mode locking.

ETFREER TR, SU—RE T, AP R R R INRIG IR

Based on the route library and flight control algorithms to achieve one-click intelligent flight, and
simultaneously acquire visible light and infrared raw data.

BT 2uhpr] MAMASNIERTE DI, RIVAGFENSELRE

Intelligent analysis based on visible light and infrared data from the entire site to extract various
anomalies in components.

IRIBEGIS L EE A AT O BILURRIA M RR, BT = = RAE S E 4
7, RIGERAH=HER

Segment the ground objects of equipment component based on image comparison algorithms to
identify the component modules,and obtain the 3D information of the overheated components
based on the combination of spatial three algorithms and positioning correction.

RIFAHZBER, DITREFRNFHE, FEUEER, LERED BRI
1B, —RERSH R = HSRER

Analyze the defect level and type according to the component abnormality information, and
summarize the defect distribution and statistical data by combining the location information. The
results can be exported with one click and displayed in 3D dynamic mode.
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BREFIFEMBA

INTELLIGENT LAWN MOWING ROBOT

le:ﬁ:ﬁéﬁ Product Introduction

BENEEN R AR SERUMREED, REFLEY
R TARIAE, IF R EBRRIRTIE, 25 T HIENEE
SMEEN . R H VIR EN S AEBEE R PR
AT, SO IR SR SR , B RN XY KA EES, 1
FENBAENRBIESEFINMEPHNREBITHERE
ko

The tracked lawn mowing robot possesses excellent obstacle-crossing capabilities, active deviation correction for slope operation, stepless
speed regulation, and quick interchangeability of different attachments. These features greatly enhance the robot's adaptability in outdoor
environments. Its tracked design allows the robot to traverse complex terrains easily, such as grasslands, beaches, slopes, and other terrains,
effectively dealing with various obstacles. This ensures stable operation and efficient work of the robot in outdoor environments like
photovoltaic power stations.

BIERESI58ZN

b T

BREIEAMNESA INTELLIGENT OPERATION AND MAINTENANCE ROBOT /39

RIEBLHFLAE Flexible attachment combinations

ETEHNSATEUREEREFIL TR, AR BIEFEER FEESEYBRIFL,

Based on the tracked robot platform, it is equipped with lawn mowing tools to complete the removal of
weeds, shrubs, and vines in photovoltaic power stations.

BE. BEEIASRARS

Series of lawn mowing and shrub cutting robots

FIERE

Lawn Mowing Mttachment

ZERE

Shrub Cutting Attachment

K5

Grass Collector

BIEA

Grass Cutter

EIEAN,

Lawn Mower

¢s bl
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EBIERS engine

BRARS

T1EEEES >150m
Distance of work >150m

- . BIES 2.4G
& D*”'Engme Frequency 24G
HIE R DL Rt ANEFZEEFEMBRBMEE, TFREESTE
Manufacturer Yanmar 3 cylinder Battery Built-in rechargeable lithium battery 2 batteries per unit, support self-charging equipment
BS =t dly O S::u ) ) ) LB B (ZHHET A AR, BRELEAITERER
Model number Four-stroke in-line water-cooled diesel engine Proportional rocker Yes (Support rocker direction switch, meet the front of the car and the rear of the car
5B 1077 Nm ER{TRERIRERE B IR X, FTRIA
torque Drive in front for easy control. Through the knob switch, can achieve before
s sl R BN, BARIE, TSk
Fuel oil Diesel oil Faster forward/backward switching without turning around)
PRREER 28L REpHEE B
Fuel tank capacity Engine start and stop Remote control
BEmA T =L REHEER BT
Fuelinjection mode Direct injection Speed of engine Remote control
BEIHE 28.2Kw (38.3Hp)@3000rpm FkT B B
Rated power Headlight, horn Remote control
A EHRER AT EN{EEE BT
Mode of transmission Fine control of hydrostatic pressure Motion control Remote control
REAAR YRS

Mode of cooling

2 ENER B EE (EES)

Cooler self-cleaning (optional)

Cold oil mixing

B shhl+ F apia il (EE)

Automatic control + manual control (optional)

T4EERIT engine

S EEhE R XERE R S A 2 55°
ICVQIZI start device Fit and match Slope of support (Sooiﬁé‘ﬂig; Uﬁﬂﬂ)\ﬁﬁgﬂ,ssg*&é B E}J%Eﬂﬁﬁjﬂ%#‘(*?Sﬂg),m
S EE S0 ER (BRI LEERZE, M E RS, T 2D, AT AT, KFNEIRRAE,

Permissible tilt angle

60° in any direction (after engine optimization)

BERS Hydraulic System

RER

Hydraulic pressure pump

HER+ERE (B&P)
Piston pump + Gear pump (B&P)

R EEIRE, B LEIRIERIE, EREIE.)

Meet the working condition of inclined plane Angle 55°

(50° equipment alarm, horn + alarm light; 55 degree equipment automatic parking
Angle is too large protection (greater than 55 degrees), to prevent rolloping,
increase Angle sensor, in the driving process, due to terrain changes, greater than
the machine limit Angle, the machine automatic alarm, to prevent misoperation,
resulting in rolloping.

IREh Sk KHFEDIE (Poclain)
Drive motor High torque motor (Poclain)
FEEEX BFEDIE (Danfoss) TR TR IEHI(0F1100%) TRRERI#GIR0-4 Km/h#E7REF#EIR0-10.2 Km/h

Lawn mower motor

High Speed motor (Danfoss)

CVT control (0 to 100%)

Working speed forward and backward 0-4 Km/h transition speed forward and
backward 0-10.2 Km/h

FIE AMIHE =

Mowing platform independent oil path is

IR = BE BERERX, BRIGERESE EIHFIEH, SR LI ZE, ST

; = ingi b 7= N N .

Drive independent oil circuit is Parking in car BFFRITHEE, T2 MEENMRME, B LDAE RRFIERNR 2 EK

ENVESRISHES =2 Remote control parking switch to ensure stable docking equipment. Through the

Action ind/ependent oil circuit is parking knob, the machine on-site parking is realized, the electronic handbrake
e function is realized, the safety performance is effectively guaranteed, and the

RERBEER 26FH(RFR407F) sliding car is effectively prevented. Safety accidents caused by misoperation

Hydraulic tank capacity 26 L (40 Lin system)

HIBRA 750Kg % B, TR M

Lift the forearm 750Kg Steering direction Slip steering supports in-place steering

RERVFERINA 80°ERAM(RERSEMKE) = y N o g

The system permits applicable tilt angles 80° any direction (hydraulic system optimized) RETHRE (R Z(ERIRIEP, BTFAEIK, MR8 SEESHIARIRR, 1 INHER

B Track

IS ESRES (S5 EME TR)EF b7 EEsE DEH =2,

Slope driving correction

ek, BFIRE R R)
Yes (in slope work, due to the excessive Angle, the weight of the machine will tilt,
increase the tilt Angle sensor, and set the braking correction program)

[ NT T =
o i L A 2 (—52ER)
(ke BRSO, RN RS SRS Constant speed cruise Yes (one click to release)
15 B R i (4R EC)
Rubber track (standard) The teeth of the rubber track with high teeth (support 55 degrees incline) are 2
times higher than that of the common track in the market, achieving the ability of aF —ii%f%’]t
grip and friction to cope with various terrain. Emergency stop One click to stop
FHERE RE (RIV\HRELT), BEhEE
RT." Size EE Weight Tilt super Angle Alarm (horn + alarm light), automatic stop
KT LED
SMEEEHEIER) 1500mm EH 1250Kg Headlight
Profile width (+ mowing platform) Host computer E5E% BahfeE
Loss of signal Automatic parking
INEKEHEIER) 2900mm PapiA=] 380Kg RN .
Shape length (+ mowing platform) Land opening platform HE BE, BB HHERS, BoEE
Other Hydraulic, lubricating oil abnormal oil pressure, automatic stop
SIMEBEHEIES) 1300mm

Contour height (+ mowing platform)
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| shEEEEKIEA

MK ER A, B F IR B, BANUEH Lt B IL K TR, fes B ehREM DR EINL RIH DM
SEVRE MRFHE, BRIZRERS T 2. AR, AEE T SM. AN 2AZEHEE D, IREKEMEF

BRAAIRE, HRRIGENIERIET.

Fm=E

FEEEEIKICHTIEEA
AELENMETHER IR BIHRHERREISEINE RIT DN
SEIREGMREHIER B EIRE. DRSS, BRIRERESE S,

AN KIENEA
W EANERENEE—E KSR, INBATHITEINE
RESHIRASEE A BT,

FRXBEhK IO A
AAKBHKEBAEHEESM ARQNFIRE, AITERILEY
FREFITRARAHE P LR DR AL FIREKIFHI TR,

st EIh S HAZE HAEEA
REZEW2MPEHNBSARBHERESEN, BT IRII6X6IKRNK
BEEWEN MBI T SEESR R, KU ABLTE RS A
r HERMERAREBEH,.
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GROUND INSPECTION ROBOT

PRODUCT INTRODUCTION

Four inspection robots, suitable for the inspection needs of photovoltaic power plants, power distribution rooms,
and mountain power stations. They can automatically collect and analyze data on equipment appearance, meters,
infrared, gas, noise, and environment to ensure equipment safety. Additionally, they possess autonomous naviga-
tion, visual detection, and all-terrain transportation capabilities, improving inspection efficiency, reducing labor
costs, and ensuring the normal operation of equipment.

TYPE OF PRODUCT

Substation Mobile Inspection Robot

Provides around-the-clock data collection and analysis services
for equipment appearance, meters, infrared, gas, noise, and
environment in unmanned photovoltaic stations, ensuring
equipment safety.

Power Room Inspection Robot

An intelligent integrated inspection solution for power rooms,
replacing manual inspections of power room equipment and
environment.

Photovoltaic Area Mobile Inspection Robot

Equipped with autonomous navigation and visual inspection
devices, conducting inspections in the photovoltaic area of
power stations, including photovoltaic modules, inverters,
combiner boxes, and transformer substations.

Mountain Station All-Terrain Carrying Robot

The bionic wheel-leg structure robot uses independent 6X6 drive
and steering structure for high obstacle-crossing needs in moun-
tain stations, carrying inverters, modules, maintenance materi-
als, and personnel.
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| KF/KEELENBA

AR EABIEREESEKIENB RS R, FmEEK TKENSEA T EERKEK TSR A, ATEL
RITSAF LSS, RS BRI RN EIEK T,

KTEENIA

KTFKENBAFBNBARMALERRA, FHRKE
FHARAHFREHKREEITE R,

KA Bk EE i EA

TANsiEfa Rk EmK a3 AR — RS INEEIRE, Flick
W IS AR LB FIKE T o

heeR =

BXE: B KEMESHIT, B AT T, ieE BIbiE 4R
Rt BEBEERIFR THITSIEL, BRE L 2 X

Heeth: BEIRAERAGRBER, REMEEHIENEE, HBENEE A R IRREREIE, s
uh B 1K

UNDERWATER/SURFACE ROBOTS

PRODUCT INTRODUCTION

Providing comprehensive inspection and maintenance solutions for Yuguang Complementary Power Station,
our products include underwater inspection robots, unmanned transport ships, and surface inspection
robots, which can perform diverse tasks and improve the efficiency and management level of power station
operation and maintenance.

Under Water Inspection Robot

Utilizing machine vision and artificial intelligence technolo-
gy, the underwater inspection robot can precisely inspects
the status of photovoltaic modules and the operation of
underwater equipment.

Unmanned Transport Ships and Water Surface Inspection Robots

The unmanned transport ship and water surface inspection
robot are multifunctional devices that can transport materi-
als, inspect photovoltaic modules, and detectrfloating
debris on the water surface.

PRODUCT FEATURES

Efficiency:
Automates inspections and task execution, reducing manual workload and improving station O&M efficiency.

Security:
Carrying out various operations in complex environments, effectively avoiding safety risks.

Intelligence:
Accurately identify abnormal situations in photovoltaic modules, transmit data and images in real-time, help
operations quickly solve faults, and improve the level of power station management.
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Partner enterprises
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CHINA HHUANENG GROUP CO., LTD.
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Chilna National Muzbsar Carparation

PEEBEERABFRAA

CHINA HUADIAN CORPORATION LTD.

MEXEERHRCE

China Dalang Codponation Lid.
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