NEW TECHNOLOGY

Real-time demand for a gas
pipeline design: dealing with
modern challenges

By Sidney Santos and Lucas Espindola, At Work Rio Solutions Ltda., Rio de Janeiro, Brazil

There were the days, decades ago, when a gas pipeline designer would punch some cards and go to another

room of his company, or even to an outside office, to run a gas pipeline design configuration, and then return

at a scheduled ume to get the results. Since then, pipeline design has developed signficandy.

BELOW: Laptop comgunier applications for gas pipeline
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echmology |:|1'1.1"|u'|r||.|.z':||l has insprovecd

dramanically, and nowadbays the gas

pipeline designer must responed very
cpinekly o management demands wherever
thew are is and whenever required. In additon,
CEO: are more deeply imvolved in envisioning
new business opportumiies ancd wan o check
for themselves the feasibilioy of a prospective
project and then lead the process from the stan
o the e, promaoting interietion between all
deparments involved in the decision making

prncess ol o gas '|ri|n'|i|_'|r' et

INNOVATIVE TECHNOLOGY

At Waork Rio has designed a resourceful and

monatve mabale appheanon thar provides

[ TS mianage s, anc :111.i_1511v|'a. with the means
to face the challenges of the ongoing business
emviromment in the context of gas pipeline design.
The .'|.|:||1|i|.".|li|r;| i% I:’I.'Hig‘fl.l'l:l 1o wonk on iPhones
and similar hand-held deviees, and comprises:

v GasPipelineDesign: performs cost
calimanes, ’;."ILhi.I::IEIEI'_ﬁ' stunclies Willl.J-t't"'\'\l".\
and thermo-lwedraulic simulations, and
produces an executive meport, a technical
vepart, XML files (thermo-hydralie
mardell, and a dara file for export o
GiasPipeline Expansion,

¢ GasPipehneExpansion: perforng cost
catimate for a gas pipeline expansion,
adeds compressor stations 1o an existing
]rrr!jrl'!, clees :';Il:i!i,'il:.‘ EERITR RG] anel
availability stuclies, and works with GIS
information and elevation profijes.

¢ CompressorStationDesign: porforms
the calculation for a compressor staton
design s produces o repont with the
technical information necessary o specly
the compressor station unics, drivers, and
afiercoolers,

¢ CompressorPecformance: perforims
the eletailed and aceurie caleulation for
AN exising compressor unit and supports
et ationn sweith s techosaeal amcl ecoronne
toeol to decide i andfor when a
maintenance intervention will be repuired
1o pe=cstablish the opamum clbeiency of
the compressor unit.

These mobile applications have been developed
by Siclney Samtos, who retived Tvom Pewolwas in
200 2 after working for morve than 235 vears as a
sepior consultant and a gos pipeline design
ensneer | s bis extensive knowledge of the

technology of pipeline design, as well as ¥
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programming on spreadsheets, Yisual Basic, and
C#, Mr Santos has worked with qualified
sofiwire developers o perfect his applications.
His most recent projeces at Perrobras prior o
retiring were the design of the Bolivia-Brazil Gas
Fipeline (GASBOL), and the expansion of the gas
pipetine nevwork in Brazil. Mr Santos has also
had key participation in many prospective
projects sueh as the Veoezuela-Bragzil gas pipelioe
(GASVEN} and the Integration gas pipeline
(GASING He has also provided consulting
assisgtance 1o B TransGas and Inengas Ceanral
Asia for the Kazakhsian seodon of the Trans-Asia
Gas Pipeline,

DRIVING PRINCIPLE

At Wk Rio's applications rely on these key
drivers:

s Must be pracical and speedy

1 Must be simple

» Daoes not regquive any taining

The application has therefore been designed so
that managers, planners, and engineers can start
nsinig the application inmediarely and will wke
advamage of it It is praciical, in thar it supports
the complete design process for a gas pipeline
while snlstantially reducing the workmg time
normally required for a concepal design,
Fipeline modelling is done for each configuration
in the case of CasPipeline Design and
GasPipeline Expansion and does not require any
additional work, saving time and resources,

I s vapidd andd s been designed amd aptimised
to un hundreds to thonsands of simulations in a
very efficient way 1o get the resulis, including the
veports, within seeoncls, depercing only on the

quality of the nternet conpection.

CHALLENGING SCENARIO
Imagine vourself aca meeting, a resturant, o
even plaving golf, and a fellow CECY asks von

aboul e pew gas ]ri'||-r|i||.|:' or a lranch L'.'srtl:umiuu.

- but they anly know basic information such as
capacity and length. Then what? Do von quickly
call yvour comme rcial, planning or engineering
department, or do you ke your sman phone or
tablet and run the case? By using
CrsPipelineDesign vou can get resulis by versell
right away, and can then provide your fellow
CEQ with reliable information that may start a

promizng business case,

INNOVATIVE MOBILE PRODUCTS

With Ar Work Rio's GasPipeline Design mobile
application, you only need your sman phone,
tabler, or notehook, and a couple of minures,
With 2 wser-fiiendly intevface thar allows access o
a solid and well-designed applicadon running on
a certified ewmironment, a feasibility study in an
execiive repon - containing the five best
alternatives for the gas pipeline project with cost
breakdowns and a very handy Jeenrve - can be
obitained in just i momerie.

GasPipeline Design also provides a technieal
report contnining detailed thermo-hydranlic
informaion mehiding diameter, Hows,
temperaiures, mumber of compressor stations
required, compressor-station spacing, power
regpuivemeis, and fuck-gas demand that defines
the configuration of each of the best five
alernatives, It can also expont the thermo-
hvedrailic models 1o third-panty gas pipeline
simulator software i’ required.

At Wark Rio's GasPipeline Expansion mobile
applicaition Las vwe functionalites: (i) a
supplement to GasPipelineDesign; and (i) an
independent applicaton, It works with the
elevaticn prafile and GIS information on the
route and supports capacity expansion siudies for
an existing gas pipeline and capacity ramp-up for
new ones. 1 alsa precisely locates compressar
stations along the pipeline's voue, The
application undertakes both echnical and

eranonie evaluations, and e deaibed

thermo-hyedranlic simulations for sseady-state gas
flows, It uses a responsive, user frendly, and
flexilde inverdice 1o mum on 2 varicty of mebile
devices and platforms. Te evaluates CAPEX and
OPEX for the gas pipeline configuration, and
therely belps selection of the best econamic and
strategic alternaive for a capacity expansion.

Compressor stations for the project can b
allocated with aceurate spacing snd detailed
capacity, power, and fiel requirements. Deailed
imformation from conceprual, basic, and executive
dhesigm — such as dinmerer changes, class locations
amnel their impacts on pipeline wall thickness, gas
supplies, and deliveries - can be incorporated
casily in thie gas pipeline mode] wooupdate the
project. Both executive and rechnical reports are
produced, with exportable XML files for the
derailed therme-hydemilic model and 2 KML file
for Google Eamh visualisadon of the project.

CONCLUSION

This innevative technology is designed o
improve the design process of a gas pipeline, It is
nliplatform {(Mae OSX, Windows, Linng, 05,
Andlroid] based on mobile devices smare phone,
tablets, and notebooks), as well as being able 10 be
run theough the wel by simply using a web
browser. Following the concept summarised by
Harvard'’s Micharel Porter that *Companics
achieve competitive advantage through acts of
innovation™ [1], At Woek Rio's focus is ta provide
its clients with state-of-the-an, innovative, and
nbaite applications that will improve their
productivity in gas pipeline concepiual designs
andd feasibility studies throngh the use of simiple,

preactical, accurate, and capid solutions. P
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