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Artificial Intelligence Apps in I10T

=By Zhu Weilie , CIO of China Huaneng Group Co.



Self-introduction /

m  Chief Information Officer of the China Huaneng Group co.

m Receiver the state council special allowance.

m  Contributing Vice Chairman of China Information Industry Association
m Executive director of China Computer Society

Working Experience
m  Chairman of IIOT and Big Data Application Association

[
China Huaneng(CHG) :

o m 13-year experience in electricity

production, construction, planning
\_/ ® and operation management.
m 15-year experience in IT

management

Education Background @

m  BA in Gas Turbine, School of Thermal Engine

Tsinghua University Chinese Academy of Sciences

m  MS in Thermal turbines, School of Thermal Engineering at m3-year experience in technology

Tsinghua University research

m MBA, Business School of Tsinghua University
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Development of CHG IIOT program /

2018%F
Smart industry +Eco system construction

2017
Application test
Organize industry alliance

2012

Early exploration in Big Data
Application

2015
Data computation standard

2013

Data Integration and collection standards



Developed Apps /

reliability
( anomaly detection , root cause )

hydropower Thermal power
250+ 150+

Economic operation
( optimization)

Wind power
100+

Al models

500+ Challenge from factory

( base on demend )

K, K. W] B Eid=R0EE , FliIIAAINNEAFER

We solve all problems which above by using A.lL



(1) Traditional VS A.L.---Reliability, Usability

Traditional VS Al

High efficiency
Low efficiency Low cost

High cost 3. ion

Condition-based maintenance is always our goal. We make it
true!



Condition-based maintenance -hydropower

Hydropower unit lower
frame vibration ramp rate



The runner reel failure analysis /

Hydropower unit health index evaluation system launched

m The features of top cover horizontal vibration and centrifugal force

ramped up since Jun 6 2017, at the end of Sep the ramp rates were

continuously rising.
m System sent out anomaly signal and failure warning




( 2) Traditional VS A.I——Economic Operation

input computation output

Unit load |

Economic
operation

Blending
burning

Coal type —

X . X
- m)

Experiment

Traditional A.lL



Case —Using A.L to guiding blending burning
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Optimal operation algorithm flow chart /

Guide chart
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Optimal operation system interface /

Coal consumption
optimization

Flame center

monitoring

Operation guiding

Operation monitoring




Case-detection of High temperature pressurizer leak /

We can detect the
deflect much early

Only notice when Model design : water level,

leaking above water temperature, valve

certain level opening level

Bt ERE

Data points outside time i Data points outside time

1#5h0 2450 35
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Case-Coal mill /

If the coal mill output
decrease, the coal
fineness decrease, the
unit load is too low for
running

Model design :

mill output
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Coal mill power rate, Coal between coal mill output rate

Optimizing: Make sure the unit load is
Find the optimize point above the minimum rate
and the cost of adding

and steel ball adding rate steel ball is minimum
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The new developed wind power Apps /
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(1) The characteristic value of industry /

Rl seingjtechnology A.L is not only can be us in

from the characteristic value identifying of voice and picture.

of language and picture to

the characteristic value of

industry. \ Ve
\ /
From measured value to the
characteristic value —
AN

from phenomenon to \\

essence

F=Ma

R=U/I

Vehicle fuel consumption




( 2) Al used for maintenance shall solve personalization
problems

4 ) The value of
statistic can
. The only solve
Detection of detection the
malfunction is rate of problems
personalized. malfuncti regarding
ons shall re-designing
be over and re-

\______J 95% manufacture.

The ex-chief scientist of Baidu, Andrew NG, used
machine learning to solve the problem regarding

We can diagnose malfunction on a the maintenance of equipment, but his method
personalized basis. can’ tsolve the personalization problem.

The traditional method and algorithm stays in the level of common
questions, which can not detect malfunctions in reality.



( 3) different level of A.L. Apps /

VN

)=

Car assemble

Digital twin

Out source data

Car bod
Digital twin Digital twin Dgrtal twin Smart transportation

transmission

Digital twin

Equipment data




(4 ) The high level A.L. app gain huge benefit

The cost of surplus water
in Sichuan Province

2014 2020
9.68 (billion KWH ) 35 ( billion KWH )

~3 ( billion RMB ) ~10 ( billion RMB )

Carbon emission Meteorological

information

aiitREE

electrovalence Control information
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EhFFKOBE R EES)



( 5) Intelligent should be implement by industrialization

Intelligence: the understanding to neural breaks
up into 3 processes

1.Perception: picture, voice, 2. Understanding: calculate, 3. Output: action,
sense, collect modeling, compare, judge execute

collect information:

i ?
picture, temperature, dangerous *

odour Run away? predation
food ?
n - eat?
Dragonfly, snake N / _ \
Perception: collect /
date through
sensor, edge _ Decision-making
computing Understanding of optimization

Al data modelling




Productization /

KDM

KKS Dynamic Data

Management

Perception

KKM
Key Knowledge
Management

Understanding

KAM
Key Application
Management

Decision-making
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The future architecture of IIOT should be like galaxy /

Power ﬂ
Y/

plant

Huaneng

Electrical
cloud

Solar energ Huadian

Electrical 2. B Medical
clod X

Hydrop

Electrical Manufactory
cloud cloud
Power

ot Power plant
plan
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Unstructured data mining /

Defect list, replacement list, maintenance record Model

structuralization
Text minin (0}
( Natural 0®
language Model input

processing

Defect library

Model verification

Using data from defect
list, replacement list and
maintenance record to
verify model

Model
library

Parameter tuning

Keep feeding operation
data to tuning model
parameter



flow enterprises account for a high percentage of global
production

50% 60% 50% 70% 35% 43% 25%

Percentage
Production value steel cement Plate glass Aluminum fertilizer Chemical fiber Generate
of China’ s core electricity

gauieaterprises The percentage of China’s flow enterprises compared with

global production

Al starts in the flow enterprises, which is
important in China



Intellectualization will optimize and restructure /

the ecology of industry

optimize design and maintenance

optimize the maintenance organization

optimize supplement of materials and accessories,
reduce inventory

optimize the insurance industry

restructure the ecology of manufacture

/



The relationship between Al and the fourth industrial
revolution

Al has passed the age of 1-3, which is the most different but most

importance period, such period shall be completed by the industry.

The new generation of industrial internet shall extensively adopt the technology of Al

1st 2nd 3rd 4th
Mechanization, Mass production, Computer Cyber Physical
water power, assembly line, and Systems
steam power electricity automation
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