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Abstract 

A cross country under-ground pipeline was the main source of water to the petrochemical site. This 48" pipeline 

originated from the pumping station at the nearest river about 67 km away from the site. At the time of pipeline 

construction, the land along the Right of Way was largely unoccupied. However over the years, residential 

areas, small scale establishments and public amenities had sprung up along the route. Repeated leakages were 

reported in the pipeline during line walk surveys, after about 15 years of service.  Each leakage required a line 

outage for repairs with consequent impact on site operations. Frequent excavations in public areas with the 

required permissions and logistics was an added hassle. 

The paper details how an innovative leak detection method was used to identify even minor leaks, all at one go, 

and repair them. The method was very successful and no further leaks have been experienced since this 

technique was used. 
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Introduction 

The under-ground water pipeline was operated at well below its design capacity in the 

initial years. As additional process units were added and existing units were de-bottlenecked, 

the site water requirement increased and more number of pumps were required to be 

operated. The operating pressure and flow through the pipeline increased. This resulted in 

more frequent leakages at the pipeline joints. Repair of each leakage became more time and 

process-critical due to the increased water requirement.   

It was necessary to adopt a more pro-active approach to avoid repetitive leakages. As 

the pipeline was under-ground, physical inspection of each joint was not feasible. Further the 

material of construction of the pipeline and the joint configuration ruled out any conventional 

in-line inspection (ILI) or remote visual inspection (RVI) methodology.  

 

1.0 Problem Statement 
 

1.1 Pipeline details 

 

The water pipeline was commissioned in 1994. However the capacity utilization for 

the first 20 years was about 40 to 50%, and only two or three of the six pumps, including one 

stand-by, installed were operated. Refer to table 1.0 below for the pipeline details. 
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The water demand increased after the addition of more units and capacity 

enhancement of the existing units at the petrochemical site. The line was now utilized at 100 

% capacity by operating five pumps on 24 hr. basis.  

Total length 67 kms. 

Initial 47 kms. (towards river / 

pumping station) 

1.3 m. diameter MS (mild steel) pipe lined with 25 mm 

concrete on inner and outer side 

Next 11 kms. 1.2 m. diameter GRP (glass reinforced plastic) 

Last 10 kms. 1.1 m. diameter GRP (glass reinforced plastic) 

Joint type (MS section) Bell and spigot joint with external seal welding 

Joint type (GRP section) Butt and strap 

Table 1.0 Pipeline material of construction and size details 

1.2 Leak history and causes 

 

Few leaks (average of one per year) had occurred in the pipeline earlier. These leaks 

were mainly in the GRP section due to external third party mechanical damage caused by 

construction equipment used in the vicinity or due to line tapping by people living in the 

vicinity of the pipeline route.  

 

However the leakages in the MS pipeline section increased exponentially to more than 

fifteen per year after continuous pipeline operation at full capacity. These leakages were at 

the seal welded joint between adjacent pipes due to a combination of poor initial joint quality 

and corrosion, as these joints were not concrete coated on either side. Photographs taken at 

two of the leak locations are included in Figure 1 below. 

 

 

 
 

Figure 1: Photographs of leak locations at MS pipe joints. 

 

1.3 Conventional leak detection 

 

These leaks were detected during daily line walks by wetness / water collected on the 

soil above the buried line. As there were a number of tappings made in the line, flow 

measurement did not give any indication of leakage unless it was a large leak due to third 

party damage of the GRP section. 
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1.4 Preparation for leak repair 

 

Open pond reservoir with two days capacity was available at site. Hence repair of 

small leaks could be planned by first filling the reservoir. In case of larger leaks requiring 

immediate pipeline shutdown, alternate sources of water such as tankers were required with 

additional logistic arrangements and costs. Any delay in leak repair or alternate water 

arrangement impacted the throughput of individual units. 

 

2.0  Pro-active leak detection 

  As the number of leaks from the MS section increased, these reactive, post-facto leak 

repairs with frequent supply interruptions were clearly unacceptable. There was a need for a 

pro-active detection and repair of all susceptible locations at one go to ensure uninterrupted 

pipeline operation. Various options were considered.  

Physical inspection of each of the thousands of joints by excavating the soil cover was 

obviously impractical. Internal video inspection of the line would not indicate the external 

joint condition. Intelligent pigging also would not be of much value due to the joint 

configuration at the area of interest.      

2.1 Selected solution 

The existing leak detection through line walks depended on external soil wetting / 

water ponding to indicate line leakages. Such detection was possible only after the leak had 

sufficiently increased in size for the water seepage to move to the surface through the three 

metres of overlying soil cover.  

An acoustic leak detection tool (SmartBall
TM

; see Figure 1) was selected to detect all 

the weak areas / minor leaks well before the leakage wetted the soil surface. It was decided to 

pressurize the line to the maximum extent possible by operating all six pumps. 

  

Figure 1: Smart ball in-line leak detection tool (Courtesy: Pure Technologies) 

2.2 Principle of operation 

Leaks and gas pockets in the liquid pipeline generate typical signatures of acoustic 

anomalies. This is picked up by the detection tool as it traverses the pipeline along with the 

liquid / water flow. The location of the tool and hence the location of the leakage / gas pocket 

is determined through external ultrasonic receivers, which are installed at pre-determined 
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distances along the pipeline. These receivers pick up the ultrasonic chirp emitted by the 

detection tool as it passes the location. 

Figures 2 and 3 show the typical signatures corresponding to leaks and gas pockets. 

 

Figure 2: Typical signature indicating leakage (Courtesy: Pure Technologies) 

 

Figure 3: Typical signatures indicating gas pockets (Courtesy: Pure Technologies) 

2.3 Procedure followed 

The entire pipeline was divided into four segments of approximately 15-17 Km. each 

for the purpose of this leak detection. There are 55 air vent valves located over the entire 

length of the pipeline. The leak detection tool was introduced through an air vent valve at the 

start of each segment using a specially designed insertion stack with claw and plunger. The 

tool was retrieved using an extraction net through a vent valve towards the end of each 

segment. Figure 3 below shows a schematic of the leak detection process, as provided by the 

vendor. 

 

Figure 4: Schematic of the leak detection process (Courtesy: Pure Technologies) 
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The activity was completed within six days. The flow velocity required for inspection 

by this tool is 0.3 to 1.8 m/s. The actual tool traverse time for each segment ranged from 5-

1/2 to 8 hours with typical velocities of 0.6 to 0.8 m/s. The pipeline operating pressure ranged 

from 3.7 barg. at tool insertion in the first segment (river / pump side) to 0.7 barg. at tool 

extraction in the last FRP segment (towards operating site). 

3.0 Inspection Results 

A total of 18 leaks were detected by this tool, including all four sections of the pipeline. These 

included 12 small leaks (< 7.5 lpm), 3 medium leaks (up to 37.5 lpm) and 3 large leaks (> 37.5 lpm). All 

these locations could be co-related by physical dig verification. Nine of the leaks corresponded with the 

pipeline tappings carried out by villagers. Remaining nine leaks were attended by mobilizing multiple 

maintenance crews in a single pipeline outage.  

Gas pockets were also detected at few locations. Air vent valves near to these locations were 

overhauled or replaced based on the valve condition. 

Pro-active repairs of the leaks detected by the tool were completed more than one year 

back. No further leakages from pipeline joints have been reported since then. 

 

4.0 Future plan 

Further leakages may occur in future at the pipeline joint locations due to a combination of poor 

original joint quality and continuing corrosion in the joints. However the above leak detection tool run 

has ensured that repetitive leaks may not occur at least for the next 3-4 years. We intend to carry out 

another leak detection run when the joint leakage frequency increases to more than two leaks / year. 

 

5.0 Conclusion 

An innovative leak detection methodology was successfully used to pro-actively detect and 

attend even minor leakages at one go. Repetitive water pipeline outages with consequent impact on 

plant production were thus avoided. 
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