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Abstract - Internal corrosion would not be identified as ae#trfor any pipeline that could be
confirmed to be free of liquid water. However, fttre majority of pipelines, the possibility of
introducing some water with the supply gas or ligcannot be ignored, so an evaluation of the threat
of internal corrosion would be appropriate. Str€ssrosion Cracking would not be identified as a
threat unless the following three conditions arespnt. It can be maintained by Risk assessment and
risk managementHot-dipped tin platiny are processes essential to the successful manageme
pipeline integrity. These processes provide thendiation for prioritizing efforts on the highestkis
pipelines and serve as the technical basis foattens implemented to mitigate the threats to the
pipeline. Integrating quality data into the modefssures that the risk models accurately reflect the
conditions of and relative risks to the pipeline.
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Introduction: As a flexible pipe, ductile iron  corrosion is not adequately addressed. It is just a
has several advantages to consider during watermatter of time.

and wastewater pipeline designs. Some of theseA wide range of opinions surrounds the need for
are its thicker wall, availability, and utility and and methods of corrosion control for ductile
contractor familiarity — provided the correct iron. The need for tight-bonded coatings,
corrosion control methods are used. As with all cathodic protection, and the effectiveness of
metallic pipes, however, failures will occur if polyethylene encasement is a controversial

subject with many differing opinions and
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compliance with applicable laws and codes. Bid

specifications also include supplemental
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requirements for materials. Such supplemental manufacturers, coating suppliers, and cathodic
requirements (including corrosion control) are protection firms are often slanted by their vested
common for projects in which large quantities interests in selling their products. Since
of pipe materials are used. It is common for corrosion is time dependent it may take a
pipe manufacturers to lobby for and argue number of years for corrosion problems to
against various supplemental requirements that become apparent and correct methods to prove
may affect sales of their particular products. themselves. Corrosion control is therefore part
The major issue in the pipeline market an art, part scientific, and part individual
is the selection of pipe materials and choice of experience. No non-biased independent study
corrosion control protection methods. Corrosion has been completed that shows one position is
control costs may be the market difference more correct than the other. We must, therefore,
among different pipe types. As water is draw on our experience in similar environments,
becoming a more precious and expensive not only with ductile iron pipe but also with
resource and leak repair costs escalate, theother buried metallic pipe materials. One of the
pipeline useful life and reliability is becoming major challenges in the pipeline market is
more critical to utilities faced with major choosing appropriate corrosion control methods
rehabilitation of their infrastructure. Therefore for the different metallic pipe materials that
the need for and the type of corrosion control provide equal levels of long-term protection.
selected are becoming more. Since corrosion control costs may represent the
The National Association of Corrosion market difference between different pipe types,
Engineers (NACE) generally agrees on the need for it is widely debated by the different
corrosion control procedures for steel and pipe manufacturers for their own and their
concrete structures and pipelines but there is acompetitors pipe type. Different types of
full spectrum of opinions on ductile iron and the corrosion are shown in figure.1.
use of polyethylene encasement. Claims by pipe

& - -
Figure.1 Different types of water pipeline corrasituring water flow.
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If a water supply network is exposed to
aggressive  and  harmful  environmental
conditions, this can induce significant
deterioration and compromise its ability to
deliver safe water. the "bathtub curve” and
describes the lifecycle of a typical buried pipe.
It shows the instantaneous probability of failure
(hazard function). It is possible to identify three
stages in the life of a pipe. The first is callbd t

"burn-in" phase and relates to the period
immediately after the installation: here, breaks
are usually due to faulty installation or faulty

A
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pipes. These interruptions appear gradually and
at a declining rate.

In the second phase, the pipe works essentially
without problems; there is a low rate of failure
caused by random phenomena such as
unusually heavy loads and interference of third
parties. The final stage is the "wear-out-phase”,
the last period of the pipe’s life, with an
increasing failure rate caused by the
deterioration and ageing of the pipe. Not all
pipes go through all the three phases, and the
length of each phase can vary widely between
different pipes and in different conditions.
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Figure 2 Failure caused by heavy loads and interferenteimaf parties

Objective of Work: The recommended pipes
for GFS construction in rural are the
polyethylene (PE) plastic pipes.

PE pipe are flexible, present less joints (thus
less risk of leaks), and they come in rolls of 50
or 100m, so they are very easy to install,
whereas PVC pipes have to be glued together,
which can be a tedious task if the network is
long. However, it is usually very difficult to
find PE pipes and fitting in the shops in rural
areas, they often have to be ordered from large
towns like Jakarta or Surabaya. On the opposite,
PVC pipes and fittings are available almost
everywhere, and are usually quite cheap, so the
community can maintain their GFS easily after
the handover.

Control Pipeline Corrosion during supplying

Four common methods used to control
corrosion on pipelines are protective coatings
and linings, cathodic protection, materials
selection, and inhibitors. Coatings and linings
are main tools for defending against corrosion.

www.johronline.

They are often applied in conjunction with
cathodic protection systems to provide the most
cost-effective protection for pipelines.

+«+ Cathodic protection (CP) is a technology
that uses direct electrical current to
counteract the normal external corrosion of
a metal pipeline. CP is used where all or
part of a pipeline is buried underground or
submerged in water. On new pipelines, CP
can help prevent corrosion from starting; on
existing pipelines; CP can help stop existing
corrosion from getting worse.

Materials selection refers to the selection
and use of corrosion-resistant materials such
as stainless steels, plastics, and special
alloys to enhance the life span of a structure
such as a pipeline. Materials selection
personnel must consider the desired life
span of the structure as well as the
environment in which the structure will
exist. Corrosion inhibitors are substances
that, when added to a particular environment
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decreases the rate of attack of that 304 SS and 314 SS coupons and their polished

environment on a material such as metal or samples were characterized by inverted

steel reinforced concrete. metallurgical microscope KOZO optics model
¢+ Corrosion inhibitors can extend the life of XJM 404T.

pipelines, prevent system shutdowns and Discussions: In the present study, a numerical

failures, and avoid product contamination. analysis for predicting temperature development
Experimental Procedure: About 245.34g of for classical problem of fluid flow inside a pipe
NaCl was dissolved in 9L of water followed by with constant wall heat flux by solar radiation in
the addition of 40.94g of anhydrous sodium which there is leakage of the heat flux to the
sulphate to this solution. 200ml of stock ambient has been established. The outer surface
solution # 1 which consists of 555.6g/l of of the pipeline is exposed to solar radiation and
MgCI2.6H20, 57.8g/l of CaCl2 (anhydrous) wind stream. The radiation heat exchange with
and 2.1 g/l of SrCI2.6H20 was added to the ambient is also taken into account. The effects
above solution. To this solution 100ml of stock of exterior surface paint color which
solution # 2 containing 69.5¢g/l of KCI, 20.1 g/l represented by emissivity and absorptivity has
of NaHCO3,10 g/l of KBr,2.7 g/l of H3BO3 and been studied. The model has been developed to
0.3g/l of NaF. Finally the solution was made up study crude oil flow temperature development
to 10 litres. The pH of the solution was adjusted along flow direction in an aboveground
to 8.2 using 0.1NaOH. Throughout the study a pipeline. The results of the numerical solution
constant volume of four litres of test solution are in good agreement with those of the
was taken. All the solutions were prepared in experimental model of the kharg oil pipeline
deionised water. The test media used for the with off white as envelope color. The results

present investigation were obtained by the model show that the bulk
« NaCl solution — 1%, 5%, 15% and 30% temperature of the fluid and pipe surface along
concentrations. pipe varies exponentially in the direction of tube

« 4 M MEA solutions in NaCl (966ml of length. In the limit x»>o0, the bulk temperature

MEA+3034ml| of NaCl solution of 1,5,15 and surface temperature of the pipe do not
and 30% concentrations). increase unboundedly; rather, they tend to an

« 4 M MEG solutions in NaCl (892ml of asymptotic value. Based on the results which
MEG+3108ml of NaCl solution of 1,5,15 indicated significantly of exterior surface paint
and 30% concentrations). color, one should choose the paint color by

Experiments were carried out using the considering its effects on temperature
atmospheric Rotating Cage to evaluate the development. For increasing fluid temperature,
corrosion of all the metals. ASTM standards the paint color that has high absorptivity and
G170, G184, and G202 provide detailed low emissivity should be used and for lower
descriptions of this methodology and a growing or constant temperature objective the
procedure to conduct rotating cage experiments. Paint color that has low absorptivity and high
The experimental setup is shown in Figure and emissivity could be proposed.
(b). Experiments were performed in a Rotating Cost Analysiss Water supply organizations
cage with 4 litres of deareated and pre CO2 should adopt network design and operating
saturated NaCl solution. Eight identical coupons Strategies that prioritize issues closely linked to
of dimensions 7.5 x 1.9 x 0.3cm were supported Water supply hygiene. In particular, such
between two PTFE disks (of 80-mm diameter) Strategies should specify how the organization
mounted 75 mm apart on the stirring rod. After would:

the exposure to the different test media for a * Identify and prevent low pressures,

specific period of rotation, the metals were especially negative pressures, in the system;

washed with water and then rinsed in acetone % Prevent pressure surges in the network;
and dried. The corroded surface of carbon steel ** Design the network to minimize the risks of

I, carbon steel 5LX 42, carbon steel 5LX 60, contamination during
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Operational activities and to avoid water

stagnation;

Design and operate service reservoirs to
avoid contamination by ingress and to avoid
stagnation;

Control disinfectant residuals in distribution

systems;

Assess the effect of different supplies
entering the network, determine the benefits
and problems of zoning the network;

iz. Res. Eng. 2015, 3(4), 145-150
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Select construction materials that do not
promote microbial growth;

Prevent cross-connections and backflow.
The cost of aluminium alloy coating inside the
pipe costing as shown in fig 3 in this case
costing of aluminium are shown for both
purpose regarding their length and diameter.
The cost choosen above the base line will be
more beneficially for long duration. The cost
analysis will be made by internationally.
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Fig 3 Cost of Aluminium Alloy

Conclusions. Based upon the results obtained,
it could be concluded that the crude water
pipeline failed due to a combination of MIC and
chemical corrosion, the former corrosion type
being the predominant contributor. Sulphate
reducing bacteria is responsible for MIC, which
becomes severe in the presence of low flow and
high water cut conditions that prevailed in the
pipeline.. The cost basis of a new structural-
coating model for calculating and predicting the
discharge on 20 inch diameter with aluminium
alloy has been recommended for high and
super high discharge pressures have been
proposed.
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