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T is article describes the pipeline rehabilitation 

program developed by the natural gas transmission 

company in Colombia, South America. Part 1 

presents the work accomplished to develop the 

Eff ective Rehabilitation Plan (ERP). Part 2, to be 

published in August 2008 MP, will discuss the ERP 

in detail, including results and accomplishments. 

T
he Promigas pipeline system 

provides natural gas for the 

northern region of Colombia, 

South America. The pipeline 

system has a maximum transportation 

capacity of 475 million standard ft3/d 

(MMSCFD). It comprises 1,081 mi (1,739 

km) of steel pipe and 133 mi (214 km) of 

polyethylene pipe, with diameters from 2 

to 32 in (51 to 813 mm). It extends from 

the production sites at La Guajira, north-

eastern Colombia, up to the last station, 

Jobo Terminal, which is located in the 

state of Sucre, northwestern Colombia 

(Figure 1).

In its corporate scope, the board of 

directors has established strategic objec-

tives. Among those, one of the most im-

portant is the “Achievement of Opera-

tional Excellence.”

Starting in 1999, the company began 

a long-term program to optimize the 

natural gas transmission system. The 

main actions of the program were 

centered on the following tasks or 

directives:

1) An inspection program including 

pipeline integrity evaluation and 

rehabilitation for the main transmis-

sion pipeline

2) An effi cient monitoring system that 

provided control of all the opera-

tional variables along the pipeline

This article describes the development 

of the fi rst task.

Pipeline Integrity 

Evaluation and 

Inspection Program
In developing the program, the follow-

ing investigations and evaluations were 

conducted:

Update of Class Locations

Following routine patrolling along the 

pipeline system, newly built construction 

sites were detected nearby. This fi nding 

ended with a study to determine class 

location changes along the system. The 

results of that investigation not only pro-
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vided important data for the pipeline 

integrity system evaluation, but also pro-

vided key information for undergoing 

changes in the system, such as the instal-

lation of additional block valves to com-

ply fully with NTC 3728,1 the Colombian 

standard for gas distribution and trans-

mission systems.

MFL High-Resolution Smart 
Pigging Inline Inspection

In 1999, the company contracted one 

of the world’s leading companies in smart 

pigging inline inspection (ILI). The in-

spection activity, using magnetic flux 

leakage (MFL) technology, was focused 

on the main pipelines, some of which 

were constructed as far back as 1965 and 

others as recently as 1998. The results of 

this inspection were the foundation for 

the company’s pipeline integrity evalua-

tion program.

Cathodic Protection 
System Check-up

In 1999, the company also developed 

a close interval potential survey for all the 

pipelines included in the main system. 

Furthermore, the teams carried out de-

tailed analyses of historical data measure-

ments of on/off potential surveys. The 

objective was to verify full compliance 

with NACE International SP0169-2007.2

Surface Coating Evaluation 
Techniques on Buried Pipelines

In 2000, the company evaluated the 

coating system using the direct current 

voltage gradient (DCVG) technique in 

the urban zones of the pipeline system.

Pipeline Direct Assessment

Based on conclusions from investiga-

tions and inspection results of the main 

system sites, specific points along the 

system were selected for excavations. 

Direct visual inspection at those excava-

tion sites confi rmed the coating condi-

tion, and provided data to compare with 

ILI. The precision of the inline inspection 

tools and equipment used in the surface 

evaluation technique were also verifi ed. 

All soil characteristics were tested to de-

termine its aggressiveness.

By integrating available data about the 

pipeline system and making correlations 

with the results obtained from inspec-

tions, investigations, and other studies, 

the following was achieved:

• A specifi c risk profi le for this trans-

mission pipeline system

• Identifi cation of zones that needed 

rehabilitation

• Established external corrosion rates 

and projected future rehabilitation 

needs for a seven-year span

• Identification of corrective and 

mitigation needs that provide the 

basis for actions

Effective Rehabilitation 
Planning

Effective rehabilitation planning 

(ERP) was designed based on the inte-

grated analysis of the available data and 

the correlated information from other 

studies and investigations. This ERP 

would not have been possible with a 

nonintegrated data analysis. Experience 

throughout the system permitted specifi c 

decision execution. 

The ERP was based on the following: 

• Coating system evaluation: Recoat-

ing was needed in various pipeline 

sections because of environmental 

aggressiveness. Also, recoating was 

indicated for sections that had been 

in operation for a long enough 

period of time that degradation of 

the coating was possible. The coat-

ing rehabilitation plan included 90 

mi (145 km) of 10-in (254-mm) 

pipeline and 47 mi (76 km) of 20-in 

(508-mm) pipeline. The existing 

coating for the 90 mi was a poly-

olefi n tape installed more than 40 

years ago and the existing coating 

for the 47 mi of 20-in outside diam-

eter was coal tar installed more 

than 30 years ago.

• Metal loss repairs: The ERP in-

cluded the repair of 182 injurious 

metal losses under the conservative 

criteria of ASME B31G.3

• Cathodic protection (CP) system 

tune-up: The ERP included the 

replacement of 17 rectifi ers for the 

original thermoelectric generators. 

Two rectifi er units were relocated 

along the pipeline and deep ground-

beds as well as surface groundbeds 

were redesigned.

To execute the ERP, the following 

strategic activities were established:

Extent of the pipeline transmission line.

FIGURE 1
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1) Select a coating system.

2) Select a repair method for pipeline

sections with injurious defects.

3) Prioritize work zone areas.

4) Do paperwork, obtain permission,

and perform other legal consider-

ations required for the execution of 

works and environmental, state,

and private permits.

5) Defi ne safety conditions to execute 

the job while the pipeline system

was in operation.

6) Accomplish the complete redesign

of the CP system.

7) Perform operational follow-up and 

testing of the CP units.

8) Increase CP system reliability.

Part 2 of this article (August 2008 MP) 

will contain detailed information on the 

eight points of the ERP. It will also discuss 

the results of the ERP and the attainment 

of the goals the company had set for the 

ERP outcome.
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