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On November 25th, 1991 the state-

owned Oil company LangepasUrai-

Kogalymneft (LUKOIL) was founded as 

the result of the merging of numerous 

crude oil producers and processors. 

LUKOIL is currently the largest vertically 

integrated crude oil and natural gas 

company in the world.  

In Russia, LUKOIL operates four re-

fineries that have a total capacity of 41,8 

million tons per year. Starting at the re-

finery in Perm, which is located on the 

European side of the Ural mountains, 

diesel and gasoline are transported via a 

335 km pipeline to Andreevka. From 

there, the products enter the transport 

system of the state-owned company 

Transnefteproduct. 

The pipeline has a diameter of 16" 

(DN 400) and a transportation capacity 

of 400 tons per hour by a nominal pres-

sure of 64. 

Objectives 

The pipeline crosses the Tulva, Buj and 

Belaja rivers, regions which are very im-

portant to the water supply.  

Two independent and continuously 

working procedures were required to 

detect leaks in steady-state operation. 

One of the them had to detect leaks 

in transient operation as well. 

In addition, the pipeline system 

was required to be monitored during 

stand-still times. 

The leak detection system was to 

meet demanding requirements in 

terms of reliability, sensitivity, accura-

cy and robustness. The leak location 

system was required to be accurate 

within 100 m. 
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In addition, the system had to meet 

API 1155 requirements in terms of mini-

mal number of false alarms and to de-

tect leaks reliably and quickly. 

All requirements were met and 

proven by real leak tests. 

 

Implementation 

As primary method for leak detection 

PSI recommended the real time dy-

namic mass balance procedure. Pres-

sure drop analysis was proposed as a 

second independent procedure for 

leak detection and for exact leak loca-

tion.  

An OPC interface was used to ex-

change field measurement data and 

leak alarms between the Honeywell 

control system and the PSIpipelines 

leak detection and location system.  

PSIpipelines runs on an independ-

ent pair of servers and is responsible 

for the following tasks: 

• Acquisition of process data from 

the Honeywell control system 

• Simulation of the pipelines’ hydrau-

lic conditions 

• Leak detection 

• Leak location 

• Evaluation of pipeline stress due to 

pressure cycles 

• Transmission of leak alarms to the 

control system 

• Visualisation of mass balances on 

the workstations in the control 

room 

 

System Configuration 

Two HP server computers running 

Tru64 UNIX were chosen to guarantee 

high system availability.  

These computers are connected to 

the servers of the control system via 

Local Area Network. Data is exchanged 

between the servers using TCP/IP pro-

tocol. 

 

PSI’s Scope of Supply 

• Defining system requirements in 

coordination with the experts at 

LUKOIL 

• Specification and implementation 

of the interface to Honeywell’s 

control system 

• Functional specification of the sys-

tem 

• Specification and delivery of all 

hardware components 

• Installation and commissioning of 

the leak detection system 

• Collaboration with LUKOIL during 

the acceptance tests of pipeline 

stress calculation, leak detection 

and leak location 


