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Inevitable Trend In the Future conremmwes |y 1 O

Basically realized digital & information but still have issues Intelligent Pipeline is an inevitable trend in the future
® Low efficient management ® Rapid development of “Internet+” energy revolution
® High labor cost ® Booming of pipeline industries

Technical decision-making risks ® [ncreasing of mileage of Oil & Gas pipeline

Intelligence Pipeline development stage

@ InJuly 2015, China
government issued the
Guiding Opinion on

Promoting Internet plus
energy

Fast growing stage

*2017-Now, Perform intelligent pipeline
research and application in China-Russia East
and Central-Asia to China of D line project.

Development stage

* 2012-2016 , Start whole life cycle digital
pipeline research and application.

In November 2008,
IBM put forward
Smart Earth idea

Initial stage

» 2003-Now , Develop Pipeline integrity and
project management information research
and application.

o
In the 1990s,
USA proposed
Digital Pipeline
concept

.\ \
Embryonic stage

In 2003 , Put forward digital technology
firstly in Ji ning pipeline project .

Development of concept in the world

#WGC2018

Development of intelligent pipeline stage in China
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Key technologies of Intelligent Pipeline Sommmiinkcs 1 41

Internet of Things

Provide an accurate technical methods
for whole life cycle pipeline perception

Deep-learning Machine vision

Cloud computing
. . . Natural language Optimization
Provide reliable technical support for processing techniques

model calculation and data storage

Camera Compressor Pump CP

Sensor sensor

............................

Big data

Provide a scientific and reasonable
technical platform for pipeline production E -------------------------- i ' Market data collection i
and asset management i ¥ e
Artificial Intelligence | RED TT pr || Fberleecton yay g
Sronel | tive technical support for i . i " | | opinion data Policy data;
rovide innovative LNt f' el o . e .Im o B - |
intelligent control and decision-making t m ﬁe-ss VFnd B - . £ |

Risk User i
warning data gata ]

..........................................................

#WGC2018 Key technologies of Intelligent Pipeline
FUELING THE FUTURE 3



WASHINGTON DC

Line D Project Overview . CONFERENCE ) 1 O

Line D Project information _ _ N
® Through 4 countries (Uzbek, Tajik, Kyrgyz, China) ® Design capacity:30 billion Nm%/a

® | ength :1000Km ® O stations
® Design pressure:12Mpa ® 48 Block valve stations
® Diameter:1219mm ® Operation time: June,2022(Phase )
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Route of Central Asian-China Gas Pipeline of Line D Project
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Implementation Scheme of Intelligent Pipeline of Line D. 2018

WASHINGTON DC

1. Establish a uniform data standards and model

Summary information of
pipeline operation

{ﬁm
data

Update of improvement information,

equipment maintenance records
® |International data standard & model

ata
. rocurement . Constructio ® PODS (Plpellne Open Data

« APDM (ArcGIS Pipeline Data
Model)

entralized ross-stage )
t D;Ezlfs(;zll:ce t = dt:;a I c(ljata sh:ri%lg t ® China data model
management and utilization « CPDM (Chlna Pipeline Data
Unified data standard. MOdeI)
e o « PIDM (Pipeline Integrity Data
3;’;‘;?% cpemtion. Model)
Data Backflow to * 60’000km
backflow construction b 7TB
® Line D standard & model
Unified data standards and model implementation ideas * PODS and PIDM

#WGC2018
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Implementation Scheme of Intelligent Pipeline of Line D. 2018

WASHINGTON DC

2. Build a unified data platform
Aims:
* Break information barriers

« Eliminate Information Islands
* Realize information systems integration

[t N
1 - - Engineerin Functional !
i Production Operation Assets Management gineering :
: Construction Management |
1 Network Pipe Human/UAV Pipeline Pipelin i t 1
I p D peline Equipmen : 1
|Data . | operation capacity rl:ﬁzt;ﬁrk Ergjz‘ig;ﬁ;y inspection internal Safety Operating moni || Integrity ; denlzliil:{a tion Costs Benefit :
:Ana]y SIS | optimized real-time v aluaﬁf?:l assistance image inspection early toring & analysis on site Analysis analysis 1
1 analysis analysis identification analysis warning Fault Diagnosis :
1

L o o e e e e

— e —
*Unstructured data . i
Structured data , , Real-time data
*Document information

: ) *Production operating parameters
*Text information *Equipment operation data

-Irr'lage m fonnat.ion *Stand-alone energy consumption
+Video information data

*Audio information
Internet information

*basic information of equipment
*basic information of pipeline
*Basic information of client
*Metering data

*Finance data

Sino-Pipeline
International
Data Center

*Safety monitoring data

Information system data integration External data ' Control system data

= (= -
2O

ERP application Production Integrity Construction
integration  management management t .
&r & & thanagemen internet Manual data SCADA system

system system system system

#WGC2018 Unified data platform implementation ideas
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Application

Layer

Network
Layer

Perception
Layer

Three layers :Perception Layer, Network Layer, and Application layer

I
: E i Smart Smart

I nergy consumption 1M mart emergency
: | Safety Monitoring calculation and analysis dispatching handling
| Data integration
IO o
11 Process el el Abesiar Line Natural gas Energy

operating . . inspection alarm consumption
11 warning information . .
I parameters data information data
Il Leak detection Fiber optic warning Meterine data Industrial video Internal
'l Snformation mformation & information detection data
R e e e e ——
| e e e e e e e e e e e e e e e e e e ——
:_ Wired communication Wireless communication Satellite Communication
[ = = o e e e e e e e e — = ——— -
I SCADA System . Han.d—held ].me RFID Video camera
I mspection equipment
I
[ . Fiber optic warning Leak detection Pipeline internal
GP'S Navigator equipment equipment detection equipment

Internet of Things implementation ideas
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WASHINGTON DC

Implementation Scheme of Intelligent Pipeline of Line D. 2018

3. Enlarge application of Internet of Things and mobile intelligent terminals

Benefits:

Obtain and report information
anytime, anywhere

Improve work efficiency
Provide decision support for top
leader

Mobile Intelligent terminal implementation ideas
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Implementation Scheme of Intelligent Pipeline of Line D‘ 2018

WASHINGTON DC

4. Deploy an intelligent material supply chain system

Benefits: Technologies:
* Procurement management digitally * RFID electronic tags
« Materials allocation automatically + GPS

* Maintenance management smartly

Internet of things

Construction

‘Whole life
cycle

‘ database

RFID electronic tags

Intelligent material supply chain system implementation ideas

#WGC2018
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Implementation Scheme of Intelligent Pipeline of Line D‘

5. Ensure the pipeline predictive and controllable

Benefits:

 Identify the risks and push early warning information
intelligently and in real time.

» (Generate emergency response plan automatically

Third-party intrusion monitoring

|
| Satellite remote\\
: sensing

Station

.
ay
e

Intelligent 2 e =

Leakage monitoring

tlag pile

Camera-Automatic
monitor and alarm

d

Rainfall monitoring along the pipeline [EsiuCIE S
protection

: e
——=Qptical able Station

Pipelines

Permarost Y Pipeline stress and strain monitoring

Geological disaster monitoring

#WGC2018 Pipeline prediction and early warning implementation ideas
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Conclusion @ ===

1. Strengthen the top layer design of Intelligent Pipeline
» Learn advanced experience from high level company
» Pay more attention to our own characteristics
2. Focus on the data interconnection issues of Intelligent Pipeline
» Write Data share solution in the government agreement
» Build effective Information communication mechanism
3. Continue to study the technologies of Intelligent Pipeline
» Information exchange technology
Coordinated dispatch control technology
Network integration platform technology

Data deep-mining technology

YV V V V

Internet of Things application technology

#WGC2018
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Thanks for your listening!

Cell phone: +86 18611863429
E-mail : huiljlanxu@gmail.com
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