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Real-time demand for a gas
pipeline design: dealing with
modern challenges — Part 2

HDD AND By Sidney Santos and Lucas Espindola, At Work Rio Solutions Ltda., Rio de Janeiro, Brazil
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Following-on the previous article on this subject published in the December 2015 issue of Pipelines Infernational,
this article presents new [unctionalities of the GasPipelineDesign and GasPipeline Expansion mobile

PIGGING applications as part of the innovative mobile technology that has been developed to support gas pipeline design
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through the web.

b wvailabiilicy o study the |,'|_||'|||:|r|'vi\;dl
system and the sprimanm capacity rmg-
up ol a ransmisaon sytem are the new

fumctionalisies of the application, and are of key
impomance i the proces of designing a feasible

gs pipeline project

INNOVATIVETECHNOLOGY

Following the approach presented in the
previous article, At Wark Rio has implemented
new Feanures i the Cios Pipeline Expansion
.|:,r!s:i|'.ui|_|r|_ which are descnfsed here throwgh a
case sty thar haghlights the applicanon’s
cagabilies,

Thee applicazion has been designed o
Perform cost estimates for new gas
pipeline projects oT capEciTy exprnsiaes
aoff existing projects;

w Allaws the addition of compressor staian
o i exsting prapect, undertake capaciny
ramip-up and availabificy smucdses: and

] Waork with GIS informanoen (latiude,
longmude, and elevation profile) for the

papeline rante,

NEW PROJECT OR CAPACITY
EXPANSION
Where mransmisston or distrbution companes

see AN GPPOrTERITY to ncrease the sustem’s

Capag iy lI.'.n.I‘i|_u-i|m-lJ|-ai5_;|1 andd
fLr\-|'izh':llk"l.'\'ji.ll'nlllrl can be gsed rogether
provide the best feasible solution for the
expansian pragect, be it construction of a loop
pigseline, compressar statioay’s), or a pipeline

e rcannaCmon

CAPACITY RAMP-UP
New gas ipeline progects genesally do not sean

operation with full capaciy and it & ecesary 10

determine the beest configuranen for ¢ CHFTINSST
stamones andd « T[RRI AR 50 o wih the
of

aperatian, along with the schedide far installation af

CAPKECITY FAIT-AIp throegh thie first v

colnpesar stations and conpresor units. The
fI.h!'i;u-'.ﬂx-l.~c|_|.|.|hu,-11..|:||:|ru:u'h OIS CAPEM

vash fiow and makes the project more compeanve,

AVAILABILITY STUDY

[i.l.l-|='i|)|'.iII<'i.\._i'\.‘|II.\I|:|I| INCOTPOrALEs i |u'm.'|-|F||I
amel Hextlide mochile for an avaalabalicy stocke tha
perlorms Monte Carlo stmulations, Comgpiresisr
unit Gilurcs, their Fequency and scenarios, are
idenrified amd each seenario s dermos-
hepdraudically simulated and i cagacity wnder
[ailure & r||:.1||:|!5< d. The Frerpenay of Euilures
wersus capacity under Tuilure will allow the
evalwation of the conipresar-system availobilivy

il alsa suppart devisions an the provision of an

Availability (%)

Electric matar + centrifigal o4 4 959

Cias wurhine + centrifugal og.2 |

Cins motor + TECIPTGCALITeg a7 04.3
TABLE 12 11, ity atul avadabiliy valtics af il oot compeesnr st arrasgrnec i acsinvewl by ile Eloro
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adequane level of redundancy stand-ly anas) For
g |1|_'.1-'I||w~-. Ihie stmulabion Process can b as
[T
I Himudare the compreséon ssien withoan
ary sganed-oy wnizs and obrain e

avaulabilige

b smlanon runs 100, 000 terapans amd
|'||I11|II.'.|'\ EroLps af fatlure results with their
resperiive gas-iratemision capacity and
fregguencey, The application can handle different
siees anwl (vpes off compressor uRs &t any

I'IIIII|151'l.'\-|II stanan, with ench unat II-I:‘-'I.I:IL' LIS ]
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ceampanies mass mitigate their aperational sk
comply with ther transportation agreements with
local distrltion companies or end wess winly
regard wo firmi-capacity clauses and relaged
penalics for non-compliance. In the eventaf a

compressar umits Bilure mmpacting e '|:-I|'k'||l||'

JUMP TO:

2, Select target COMIpressar saions i have avalalslity Ggnres. An avalabilies ssudv usang a CApRCity, the transmision canaprTy would Eice REGION REVIEW
stand-by units, and re-min the simuolation Muante Clardo simulaton is of key importance for penaltics and bos of revenue, dramatically
o abain an improved availability for the  feasible gas pipeline project, Transmission pacting s ecanomie resaly [2-5]. 3
jreac

3 {?x|;1:L|I1|.|' testing ather arrangements of S R

PR A ! MIGROTUNNELLING

stancl-by onits unil the availalidine sitsfies
the projects needs. >

§, Alernatively, simwlate using a sand-by Compressor unit failures, their frequency and

it for all she « CINpPEessaT whatians and

scenarios, are identified and each scenario is PIGGING

compare the owcomes,
Eleviric Pawer Research Insitute (EFRE [1]

e srrveved many compressor stations with

thermos-hydraulically simulated and its capacity
under failure is quantified.

different arrangements of compressar foentmifugal
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OF TeCipIaCarng) amil chrver Lo

turtine, or gas maodort and identified reliabiline

andl availabilicy values in Talle |
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Thermohydraulic Simulation . ‘
e Gas Compression System Availability
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CASE STUDY: GASBOL PIPELINE
The cose snusdhy wsed o llustraze this amicle 1=
based on the GASEOL papeiine project o it was
Ty chesigred nove Based an te provailing market
hnscal and eoonanic sssumpoon

arcund 1995 — the

oanditicn and 1

at the e it wis designed
i section of the progect has a nomanal dameer
of 32 inches and 14 compresor sagions, The

trapsrbsion capacity i LG9 MM elid.

With the sume rechnical requirements and
toek

Work

8 COMIRNETIG .I.I@-1|I'.I:_V:.M,|I'|\_ andd by wsimg A

L% Innavatve techng the

alternative for the project s as follows:

(a) Technical assmmptions:
[| :.tpﬂ.. iews 105 MMeTAd
Lemgsh: 1068 miles (straight roane)
Lengsh: 1,118 miles (geographic roure)
MIACYE | 420 ped
Pigre muazerial: API 5L X-80
Cias specific graviay; O, G000

Inliest PressuTe; 1410 peig
I

VeTY Pressaire: ].l.hhl:.'m-.:_

mipression ratso: 19000

I}, at midepast 363.4 mi

D¥2, at milepast

D3, at milepast TH1.G mi

I3, at I'|'|i'.|'|_'ll_‘|\: BI17.1 mile
135, ai n'.i'w;_'u:m 251 rmibes: 14,1250

b6, o |n|!c'i'un.1 [}

D7, at milepast 1043 mibes: 506503

(b)) Economic assumprions:
Jron
MMHBETL

lime aperation and maintenanee cost:

HAS COst?

per cent af pipeling CAFEX per vear
Llomipressar stanon aperaton and
maingenance casts 5 per cent ol compressor
stanon CAPEX per vear

Propect econamic life: 30 vears

Discount rate: 12% per vear
Llomsorycnson time: 8 vears
Pigreline CAPEX schecule:

0% wear 2, W% year 3, 25% vear 4

5% vear 1,

Compresar gation CAPEX schedule: 0 %%

wear 1, 10%% vear 2, 40P%% vear 3, 50% vear 4
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Results for the selected gas pipeline configurambin:
.;n.:: Techmicrl:
Nominal dinmeter: 36 inches
Tatal kength: 11 LB mides
Tramsmisign capacity: 110076 MMl d

Number of compresser stations: 7

Mo b -.Hx-r.uir:;_-' RIINIES. A7 COMIFeRsar
station: 2
Number of stand-ty units per compressor

station: |

[

Tat] recpuired powers 125,144 hp
I 1 | 1|'_u 25,144 I]_

<0812 ]|.|:|

“Liatal wnsaalled e
Tatal recpuired fisel gas per vear;
.08 MM

Compressar system avaidabilivy:

withsout sn Dci-h:-' wris; 05811
with one stand-ty unig ar CSE 4: 03536

with stand-bey unis at OS82 4,

anl B

witls stand-by unins avall C5: 0.9957

ll'.;nri'.\' ramp-ug:

witls one campressar staton (L 4
56521 Mhicfid

theee compressar stasions (G54 24,60
77583 MNMefrd

with seven compressor stasons (C5§

i'l:.'h'hlll' sl cast; 3.5
I'II'.N'|III|' fognl cost presen yalue: 263048
Compressar station votal cose: BOD55
Cpmpressar statian wotal cost present

il 346,13

ypreration and mamtenance

LI
Pt

present value: 33
Cympressor station aperation and

maimienanee present vabuee: 204,91

About the developer

These mubile welinology apphcations hue been developed by the author Sidoe:

Tl fuel gos present valwe: 237,26
Inventory line pack) gas present
wtlues 10,0

Fotal CAPEN: 3,176.61

Tl OVWPE 3

Progect FV: 3,900.73

CONCLUSION

An Work Rio’s mnovanye echnafopy covers all

the im|m:'1.m|, APy lated 1o the design Prodess

for a gas papetine, wcluchng thermos-hyvedraulics,
Eatlure analysis wath Monge Cado simulation,
Capacity rampeup, cost dsesanent, il
ecvonomecs, T his scnre-of-che-art, innovnive
mashile teclmalogy [Lb R EE E’mhll'.l'ri'-\.'ll;‘- for gas
pipeline conceprual desgn with smple, practcal

aceurate, reliable, amd specdy salutions. P
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who retired from Petrobras in 2002 afier working for maore than 25 years asa Senior
Comaudtant and a gas-papetine design engineer. Using his knowledge of pipeline design
technedogy, as well as programming wing spreadsbeets Visual Basic and CF, Mr Santos
Tiiss recently worked wath qualibed softwiire developers to perdfect his applications. His

mwst recent projocts st Petoobras, prios 1o retining, wese the desion of the Bolivia

Brazil

Gias Pipeline (GASBOIL, and the expansion project for the s pipeline network in Braeil.

He had a role in many prepective projects such as the Vencocka

Brazil Cas Pipseline

CASVEN] and the Inmegration Gas Pipeline (GASING be also provided comsulting

sissaatarce 1o B TranGa

Trans Asia Gas Pipeline.

and Intergas Central Asis for the Kazakhstan section of the
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