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Abstract

The National Grid of Natural Gas (NGNG) in Egypt is considered as one of the most
complicated systems to be designed, operated, monitored and controlled especially
during making any modifications to add new customers. Consequently, all the
companies that working in the field of natural gas delivery to domestic, commercial and
industrial buildings need a special computer programs to execute the planning process
of its projects from the land survey step to the network design step.

It is well known that, there is a great and rapid development of such specialized
programs, this leads to a rapid increase in the cost of licenses of using such programs.
Meanwhile, the Egyptian companies still using commercial computer programs created
by international entities, these programs are expensive and need a periodical update. In
addition each company working in this field has its special package of programs which
have its own format. So, it is impossible to assemble the data from all companies
without missing some of them. Also, there is difficulty in data exchange when
assigning work from one company to another, and a lot of data conversions are needed
to transfer the data between the used programs from the land survey step to the network
design step and this transfer must be done manually.

The main objective of this thesis work is overcome this problem by developing a new
computer program for natural gas networks design. This program should be compatible
with the execution system that used in the Egyptian companies and must be able to
storage and collect all the land survey data, Property & Appliances (P&A) survey data
and network data, and being compatible with Geographical Information System (GIS)
program, it should be also being able to use the most important traditional flow
equations such as Fundamental, Panhandle A, Panhandle B and Weymouth equations
which used in the field of natural gas networks design and being also able to use the
library of the MATLAB program.

The reliability of this new program was tested and approved through its use to solve
four different case studies and comparing its results with the results obtained when
using the most common commercial (SynerGEE) program in natural gas network
design. The comparison showed a good match between the results obtained by the two
programs when used to solve these four case studies.



Chapter 1 : Introduction

Natural gas is the most important energy source in Egypt up to now because it is
clean, environment friendly due to its low combustion emissions, safe source and
considered as an economical source compared by the other fuels. So natural gas used as
a fuel or raw material for many industries such as sets of chemical industry, cement
industry, steel industry and used also as a domestic fuel.

Transporting the natural gas from oil and gas fields after processing to the cities
and industrial places by safe and reliable way at low cost is considered as important
goal, this goal can be achieved only by using pipeline and distribution networks.

The design and operation of such these distribution networks needs huge and
tedious calculations which impossible to be done manually. So the only way to design
these networks is to use computer programs. In the petroleum industry there are much
ready-made commercial software that are used to design and operate the pipeline and
distribution networks such as Pilot, Snap, PIPESIM and SynerGEE.

Actually, the Egyptian natural gas network is a huge network that is extends from
Alexandria in the north to Aswan in the south and from Sinai in the east to Marsa
Matrouh in the west and covered by more than 40000 km pipe network with different
diameters. This national network feeds about 6.9 million domestic units, over than 14.5
thousand commercial units and over than 2.2 thousand industrial entities up to end of
June 2015 and it is planned to extend this network more and more. So there are many
companies that are working in the field of natural gas delivery to the Egyptian cities
such as GASCO, EGYPT GAS, TWON GAS, SIANCO, REGAS, CAIRO GAS, etc.

All these companies use a commercial computer programs to survey, design and
execute the process of extending the network to new cities or to new customers in the
same city. The most commercial software programs in the industry are AutoCAD,
Oracle, Microsoft Access, Microsoft Excel, Geo Media, ArcGIS and SynerGEE.

All these programs are not using to implement the same job but each program uses
to execute one step from the planning steps of the execution process. AutoCAD
program used to draw the data of land survey step, Oracle or Microsoft Access or
Microsoft Excel used to store the customer data from P&A survey step, Geo Media or
ArcGIS used to display the P&A survey data and drawing the network by dummy
diameters on the land survey data and making the load file of the customers
consumption to use it in the network design step by using SynerGEE program, after that
need to back to Geo Media or Arc GIS to correct the pipes diameters of the network, all
these steps to transport the data from one program to another program occur by
manually ways and need to repeat all of these steps in case of any update in the P&A
survey or land survey which requires great effort and time.



