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Gas industry forecast

Gas is projected to be fastest E?ﬂ'{!f Energy Consumption by Fuel, Quads
growing fossil fuel:

- Expected 1.6% annual growth until

2040 ) ﬁ
- Growth rate doubled in 2017 driven /_/

by Chinese economy and the
continuing European recovery
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Industry forecasts widely expect the rapid growth of gas to continue. Among all fossil fuels, gas is the only energy source for which consumption is projected to grow in the long-run under all key scenarios, including the most aggressive low-carbon transition scenarios. The International Energy Agency projects that gas consumption will grow by at least 1.6% per year over the coming decades. 



Gas is projected to be fastest Key markets development:
growing fossil fuel:

Economic growth
Expected 1.6% annual growth until

2040 Global gas supply

Growth rate doubled in 2017 driven
by Chinese economy and the
continuing European recovery

Government policies

Source: GLOBAL NATURAL GAS INSIGHTS ¢ 2017 EDITION, IGU
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Economic growth
Global gas supply is increasing
Supportive government policies

To ensure robust gas growth going forward, the global gas industry and policymakers must focus on three levers: 

1. Cost Competitiveness: Improving the relative cost of gas to other energy sources through a combination of LNG cost efficiencies, pricing environmental externalities, and promotion of local gas production in markets around the world. 
2. Security of Supply: Enabling gas supply security through the development of enhanced networks and infrastructure, more flexible commercial models, and new modular access-enabling technologies. 
3. Sustainability: Promoting the environmental sustainability of gas through measures to reduce urban air pollution, develop low carbon technologies for gas, integrate renewable gas sources into existing infrastructure, and limit methane emissions.



Continued demand and supply growth

il

Chinese demand jumps
150% in 2017 - 2018
China surpasses Japan
as the largest LNG
importer

Source: Norway Diplomatic Forum, Oslo, IGU
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—
Australia became the
largest LNG exporter
US doubled its LNG
exports in 2018
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Southern Gas Corridor:
physical connection of
Trans Adriatic Pipeline
(TAP) and the Trans
Anatolian Pipeline (TANAP)
Natural gas pipeline
connecting Russia to China
is nearing completion
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Pipelines:

The Trans-Anatolian Gas Pipeline (TANAP), the largest component of the Southern Gas Corridor has been connected to Trans-Adriatic Pipeline (TAP) on the bank of the Merich River on the border between Turkey and Greece.

According to the TANAP and TAP consortiums, connection of the two gas pipelines has become an important step on the way of implementation of the Southern Gas Corridor Project.
�


Natural Gas — Value Chain
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Natural Gas Value Chain
The natural gas industry value chain consists of a sophisticated network of supply, transit, storage, and demand components.
Natural gas is not only a key input into primary energy systems, but also a valuable feedstock for industries.
The natural gas value chain is also an evolving organism, as the industry continues to innovate in bringing new possibilities of accessing, delivering, and using its product.
The nascent floating LNG (FLNG) and regasification technologies, for instance, are already starting to change the way this value chain will look in the near future.+

Movement of Natural Gas

PIPELINE NETWORK:
An extensive network of high and low-pressure pipelines enables transportation of natural gas from production to demand points.
There are three major types of pipelines along the transportation route: the gathering system, the transmission pipelines, and the distribution lines.
The gathering pipeline system includes low pressure, small diameter pipelines that transport raw natural gas from the production site to the processing plant, where it is purified and prepared for the end-use consumption.
Transmission pipelines are large diameter, high-pressure lines carrying large volumes of natural gas over long distances to consumption, or export hubs.
Distribution line system is the smaller diameter distance network that delivers natural gas to low final consumers, including homes and business, but excluding large industrial users who are connected directly to the transmission system.
LNG:
Natural gas can also be shipped over long distances as a liquid, known as liquefied natural gas, or LNG.
In order to transform natural gas into liquid phase, it has to be chilled to -160 degrees C(-256 degrees F) at atmospheric pressure.
This reduces the gas volume by 600 times and makes it possible to transport very large energy content over short and very long distances in specially-designed ocean tankers and trucks.
When the shipment of LNG reaches its destination at the receiving terminal, it is re-heated and converted back to a gas via a process known as regasification. It is then sent through pipelines for delivery to end-users.

City gas distribution: is the final component of the natural gas value chain. It is that segment of the chain which makes natural gas available to customers for use as transport and cooking fuel besides commercial and industrial uses
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Real time data infrastructure

- Efficient management of the gas network

- Aggregation & analysis of data & information collected from the field
- Easy access to the information by the different stakeholders

*  Provide KPIs that can be used across the organization

- Facilitate data & information sharing

- Integration with existing applications (e.g. SAP, ...)

- Scalability & extensibility over time
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The needs are the same of the other industries


How Sigmafine is applied...

1. Create a topological model of the gas network

2. Generate reconciled solution minimizing the overall measurement
errors

3. Enabling...
- Gas network balance
Estimation of unmeasured flow rates
*  Monitoring & estimation of losses
- Generation of KPIs related to processes, sensors & meters
- Tracking gas ownership
- Business process integration
- Data distribution to third party applications/customers/vendors
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Examples of application
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City gas distribution network

Operating Pressure
—— Low pressure section
— Medium pressure section
= High pressure section
~ User connection at low pression
= |lser connection at medium pressure
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Nodes 1n the distribution network
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Gas Distribution Network Balance

el | Bl P T2

Transmission Pipelines City Gate Distribution Homes and
Pipelines Businesses

Fiscal measurements:

Non Fiscal measurements installed on the distribution network:

3
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Gas Distribution Network Balance

» Gas Network balance equation:

i &

City Gate Distribution Homes and
Pipelines Businesses

Input (Transmission Pipelines) — Gas Consumption — Output (Final Users) # 0

Discrepancies can be due to:
- Losses

- lllegal connections

- Meter failures

®
30-0ct-19 © 2010-2019 - PIMSOFT INC. - SIGMAFINE IS A REGISTERED TRADEMARK OF PIMSOFT INC. S I G MA F I N E



Presenter
Presentation Notes
No accumulation in this network pipelines


Gas Distribution Network Balance

Gas Network balance equation using Sigmafine:

Input (Transmission Pipelines) — Gas Consumption — Output (Final Users) = 0
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Gas Distribution Network Balance

Benefits:
- Distribution of the imbalance based on the meter accuracy
- Frequency of the analysis defined by the user (near real
time)
- |dentification of the total imbalance

- |dentification of the imbalance area where the discrepancy
occurs

- |dentification of the meter which is failing
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Estimation of unmeasured flow rates
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Estimation of unmeasured flow rates
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Estimation of unmeasured flow rates

Benefits:

* Knowing the flow rates in unmetered pipelines using boundary
measurements

* Economic savings (New meters): purchase, installation, future
maintenance, safety, etc...

* |dentification of the best location for new meters based on
measurements redundancy
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Ownership tracking: multiple suppliers to multiple users
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Complexity of ownership

Very complex, based on trade, different vendors

For billing we have to correlate the consumption with the owners of the gas who put it in the transmission pipeline

It it the transmission company that has to correlate etc


Ownership tracking: multiple suppliers to consumers

How can | track the ownership of the gas?

User 1 User 2 User 3

<

= Vendor A = Vendor B = Vendor C
= Vendor A = VendorB = VendorC = VendorE = Vendor D = Vendor E = Vendor A = Vendor B = Vendor C = = Vendor E

Benefits:
- Allows the correct assignment of gas consumption to gas suppliers.
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Advantages & benefits

Analysis of near-real-time information based on validated & reconciled data
* Reconciliation period — daily to hourly

Expand the Sigmafine functionalities

+ Quality tracking
Heating value estimation
Calculation of efficiency of equipment (heaters, pumps, etc.)
Support condition based maintenance monitoring
Implement advanced engineering calculations

Corporate dashboard and reporting
* PowerBI, Tableau, etc.

Scalability
+ 25010 25,000 elements

®
30-0ct-19 © 2010-2019 - PIMSOFT INC. - SIGMAFINE IS A REGISTERED TRADEMARK OF PIMSOFT INC. S I G MA F I N E



Presenter
Presentation Notes
Time frame is base on data availability
case maintenance High impact on maintenance cost

This situation open to new possible uses for Sigmafine
Heating value – energy balance
Biogas injection
Gas composition tracking

Good practice

Heating value: riconciliamo la massa, prendiamo il valore degli analyzer e in base al Potere Calorifico calcoliamo heating value
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