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Corporate Profile




© | Company Introduction . SHENHA®
BT %
Provide comprehensive solutions for safe
operation and intelligent O&M of industrial
equipment

Shenhao Technology was founded in 2002. It has been

engaged in the research and development and
industrialization  of  pan-industrial ~ system  health
monitoring technology, system and application for a long

time. It is a leading enterprise in the fields of smart power

grid, intelligent inspection robot and industrial health

monitoring in China, and its business involves power, rail

transit, petrochemical and other fields.

o 20+years; 10+ 2000+
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© | Development History

Started the
research and
development of
electric vehicle

testing platform

Transformed to do
fixed-end online
monitoring of

power equipment

Entered a new stage
of unattended

substations

Opened a new oo e

Expanded the ® '
chapter of <.
business of rail ocean and sky SHENHAO
field detection [ﬂ % i':l ]ﬁ

transit, - Futu re

petrochemical and

other industrial

Establish a big data
platform for monitoring
the industrial fields of
sea, land, air and tunnel
to realize the corporate
vision of “SHENHAO
enables industrial health

without any difficulties

Set the strategic targets
for comprehensive
inspection of sea, land, air
and tunnel




© | R&D Team

Shenhao Technology has more than of
professional and technical personnel, covering
all aspects of products, committed to the
research and development and innovation in
the field of artificial intelligence and robotics,
and established a scientific and complete

technical system.

Company R&D investment over the years
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Led by Professor Ossama Khatib Stanford University, he has been
engaged in intelligent control research for more than 40 years
and is well-known in the international academic community in this
field. The main research is the application of multi-degree-of-
freedom manipulators in electric work robots.

In collaboration with Professor Yang Keji of Zhejiang University, he is
engaged in the research on the innovative design of robot mechanical
ontology, robot theoretical modeling and simulation analysis, robot
high-performance measurement and control and intelligence, and
robot system integration and its application.

Professor Zhang Longfei is the subject leader, carrying out
research and development of cutting-edge technologies such as
computer vision, deep learning, and artificial intelligence.

Cooperate with Professor Lu Chunfu, Dean of Zhejiang Industrial Art
Design Institute, to define the commercial design of special robot
series and lead the industry trend.
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Gradually expanded from transmission and distribution inspection robots to aerial Uav inspections, submarine cable
inspections, and automatic inspections of railway and petrochemical storage and transportation. The service customers have

covered State Grid, China Southern Power Grid, the four major power generation groups, and China Railway Construction.

Railway Corporation and Sinopec and other enterprises.

Power Grid Rail Transportation

(0] O

generation transmission HSR Urban  Freight
power Rail  Railway

Substation distribution Transit

Power Power

>

L

Oil, gas and
chemical
industry

Oil, Gas, Chemical

Public Health

O

Station, airport, school, bank,
shopping mall, hospital

O
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Solutions for Railway [ <




Outdoor Wheeled l!m Switchgear Manipulation Robot

B Inspectlon Robot o o BB
1 - SG-PSM-200 ¥ Indoor Wheeled
- Transformer Oil Gas .. Inspection Robot

Photoacoustic - pr
| Spectroscopy Online
Monitoring System

(P

360°Train Surface Dynamic
Intelligent Recognition System

Temperature
Measurement
Robot

Spray Disinfection Robot

=
~
g

" Catenary Inspection Robot




-~ Railway Inspection Robot RIIS1005 * snennao

HR T 5%

Fastener defect detection

Rail surface damage detection
Clearance intrusion detection
Rail Profile/Wear Detection

Track geometry parameter

detection

Track bed foreign body

detection

-

Hangzhou-Haining Intercity Railway Guangzhou Metro Hangzhou MTR




Technical Parameter

ol [ e
Length/Width/Height (mm) 2100%695+550

5 Weidht Overall body weight does not exceed 118kg, modular
€9 design, and a single module does not exceed 55kg
- Maximum inspection speed is 5km/h
speed
Emergency braking |[Under 5km/h speed, < 14m (obstacle avoidance,
distance emergency stop, edge touch)

I T T R —
n Climbing angle Strongest climbing ability is not less than 40,

Positioning accuracy | Repeat positioning error <5¢
n Control method Remote control inspection

Robot battery power supply: 50AH

Battery life: more than 4 hours

Charging speed: less than 4 hours

Power consumption of the whole machine is less than 500W

Charging Method Manual Charging

Temperature
Laser obstacle avoidance, collision emergency stop,
emergency stop button

Communication .

Battery capacity

Security

X

//

Sensor Module

Pad Storehouse

Battery Module

Moving Module




[;Zfretzt Defect Type Eg;t'sg?ﬁ;t Category | Priority Defect Type
Line equipment | Fastener | High Elastic-rod Break
Line equipment | Fastener | High Missing elastic-rod
Line equipment | Fastener | High Broken T-bolt
Line equipment | Fastener | High Missing T-bolts
Component Line equipment Fastener H?gh Broken anchor bolt
defect Line equipment | Fastener | High Missing anchor bolts
Line equipment | Fastener | High Loose anchor bolts
Fastener Line equipment | Fastener | High Missing track block
Line equipment | Fastener | High Loose T-bolts
Line equipment | Fastener | High |[ Elastic-rod off-seam value
Line equipment | Fastener |Medium| Fastener quantity statistics
Line equipment | Fastener [Medium| Missing spring washer
Line equipment | Fastener | High T-bolts not standard
Nem= Line equipment | Fastener | High ReverEe IreE| e o
standard size elastic-rod
Line equipment | Fastener | High Elastic-rod is skewed

7
4

/

¥




Defect

Equipment

Parts Defect Type Category Category | Priority Defect Type Note
Line Rail Hiah Abnormal wear (side N
equipment 9 wear) £0.5mm
Line Rail High Abnormal wear .
equipment 9 (vertical wear) £0.5mm
Line Rail Hiah Abnormal wear (total N
equipment 9 wear) £0.5mm
L_|ne Rail High Rail head fat edge
equipment
Rail  [Rail damage '
o L.'ne Rail High Top scratch
equipment
Line . _
cqupment Rail High Drop blocks
Line . . . .
, Rail High [Seam joints misaligned
equipment
L_|ne Rail Medium Rail collapse
equipment

R

Vertical wear : 2.9mm
Side wear: Omm

Vertical wear: 5.5mm
Side wear: 6.3mm




Defect Parts Defect Type Equipment Category Category] Priority Defect Type State
Fastener Component defect Line equipment Fastene High Elastic-rod break Completed
: , : o Detection rate verification

Line equipment Sleepe High Muddy whitening optimization
Line equipment Sleepe High Drop blocks Second stage

Line equipment Sleepe High Foreign object in the sleeper Completed

Structural defect

Sleeper Line equipment Sleeperl Medium | Count the number of sleepers Completed

Line equipment Sleepe Low Break off Completed

Line equipment Sleepe Low longitudinal fissure Completed

Line equipment Sleepe Low Transverse crack Completed

Structure location is . . .

not standard Line equipment Sleeperf Medium Skewed sleeper Second stage

Line equipment Sleepe High Foreign object on track Completed

Track bed Structural defect Line equipment Sleeperl Medium Crack track bed Completed
Line equipment Sleeperf Medium Seepage, mud Second stage

cks




%Zfﬁgt Defect Type Eg:tlggz;:;t Category Priority Defect Type State
Clearance Train clearance | Medium Train clearance
Clearance S Medium | Equipment clearance
clearance
Geometry
Rail parameter Low Gauge +0.5mm
detection
Geometry
Others Others Rail parameter Low Level +0.5mm
detection
Geometry
Rail parameter Low Triangle Pit +0.5mm
detection
Geometry
Rail parameter Low Gauge change rate
detection
bt il E55: =g
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Robot Weight Reduction and Transfer




Extensible Module




Extensible Module

= 1+24G/2




v" Tunnel Structure Detection

@ The non-contact 3D structured light measurement integrated imaging component is used to
detect the boundary of the tunnel structure, and high-precision 3D point cloud data can be
collected at high speed;

@ Able to support tunnel boundary detection, including tunnel cracks, dropped blocks and other
defects




v' Catenary Defect Detection

@ The design scheme of high-speed camera and line laser light source is adopted,
and the sampling interval is 1.5mm;

@ Support non-contact, continuous dynamic detection of catenary geometry
parameters, wear and pillar side clearance




@ Installed on construction vehicles or electric buses
@ Real-time detection of tunnel apparent defects




€ | Successful Projects- Rail transit > SHENHA®
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Professional intelligent inspection solutions from power supply,

public works, vehicles, station services, etc
] W, R e @ ey
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Hangzhou-Haining Intercity Railway MTR Corporation
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Tianjin Metro Hohhot Wuhai Works
Section

Pilot tests in many cities across the country, such
as Hangzhou, Shanghai, Guangzhou, Tianjin, Hong
Kong, Chengdu, Inner Mongolia and other cities
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Economic Benefits




Economic Benefits

Railway and Train bottom inspection robots

VI =] £
[
s

Check 1 train (6
cars)

Nightly skylight
period

Railway Inspection Robot

Robot

1 Set

55888+checMng
items

Automatic recording
Automatic ldentification
Auto-tagging
Automatically generate
ledger

Autonomous transfer

1 Set
20km
6 checking items

Automatic recording
Automatic Identification
Auto-tagging
Automatically generate
ledger

flexible transfer

Traditional

2 staffs

45min |
2000+checking
items

*  Manual record
*  Manual review

2 staffs

5km

Random
checking items

*  Manual record
* Subjective

> SHENHAO
i L ER

Overall efficiency ratio

/: 1



© | Economic Benefits  SHENHAO

Rail flaw detector and electric power inspection robots M= 3
Robot Traditional Overall efficiency ratio
1 set 2 staffs
Nightly skylight | 50K Vanualpush . 1
period :

Automatic running * Personnel with certificates
Automatic recording * Manual record
Auto-tagging * Manual calibration
Automatically generate ' *  Manual review

Rail flaw detector

ledger
y * 1 set 4 staffs
% 2 On duty throughout On duty throughout
v "'[ ]iaa % Single %hgﬁ/ear e year
b St hatation Shift inspection 4. 1

v

Electric power inspection robots

Automatic recording
Automatic Identification
Auto-tagging
Automatically generate
ledger

* Flexible transfer

Low frequency inspection
Manual record

Manual report

Manual recheck

RIS LA ——F1%E
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Development Prospects




@ | Strategic Layout - SHENHA®
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Oil and gas,
coal : S Big data

ELEWAS




© | Technical Ability . sHENHA®
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Autonomous modeling and navigation High-performance dynamic acquisition On-site controland human-machine
positioning of robot operation and and analysis of multimodal operation integration collaborative operation and
maintenance environment and maintenance data maintenance operation
Decision control and obstacle Robust health condition monitoring implementation
avoidance in complex environment and service performance evaluation Flexible and dexterous work equipment
Building block modular robot with incompleteness constraints of and multi-modal flexible sensing
integration measured data Remote evaluation of operation
Robot global perception and nature implementation effect
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Lay the technical foundation of the carrier Lay the technical foundation for Lay a technical foundation for the operation
platform and execution device for the autonomous inspection of operation and and maintenance of human-machine
intelligent operation and maintenance of maintenance robots integration

robots



Value of Our Solution > SHENHAO
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Solve the core pain points of customers, escort the safety

of customers, reduce costs and increase efficiency

The traditional electric power, Rising labor costs Electric power, rail transit, petrochemical o .

rail transit, and petrochemical and other industries have operational The populatlon.ls.agmg and

industries are highly dangerous Automatic inspection "skylights" that require high efficiency the labor force is in short

and labor-intensive. Accidents improves inspection supply. The electric power, rail

occur from time to time. Safe frequency, keeps device Comprehensive detection technology, transit and other industries

operation has become a rigid health, and reduces intelligent analysis and identification have high workload and long

demand for the industry. manual inspection costs technology, timely analysis and alarm training cycles. The industry is
when defects are found, to achieve the facing a labor shortage and a

Shenhao's products realize full goal of maximizing the efficiency of a shortage of employees.

coverage monitoring of single inspection within a limited time,

equipment status in various and improve the inspection efficiency

scenarios, and timely discover
hidden dangers and failure
symptoms of running equipment
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© | Future Plan .* SHENHAO
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Future Plan

Continue to optimize product structure, improve product function and intelligence level, and take market demand as the
guide to continuously promote the adaptability of products in rail transit, petrochemical and other industries, promote the
healthy development of main business, and achieve "sea, land, air, "Tunnel" three-dimensional, all-round strategic layout

™

Expand from intelligent
inspection to intelligent
operation to promote the
integration of inspection

Continuous innovation to meet
the needs of multiple industry
scenarios

Form a systematic solution
based on multiple types of
intelligent equipment




... SHENHAO
Hi5< 1 3¢

JB AR : 300853

LA BN T RAIX G R E K s 465
international@shenhaoinfo.com

www.shenhaoinfo.com
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