ENGINEERING APPROACH TO OIL AND GAS FIELD FACILITIES COMPLEX DEVELOPMENT – A GUARANTEED SUCCESS OF PROJECTS EFFECTIVE REALIZATION
First international training conference 

Fuel and energy complex of Russia: 
THE MARKET OF ENGINEERING AND CONSTRUCTION SERVICES
 

Engineering approach to oil and gas facilities complex development- 
Guaranteed success of projects effective realization 
  
Reporter: Valiullin Ilshat Minullovitch, 

Director General of 

LLC «CKBN Engineering» 

  

  

Moscow  

June 3, 2005 

Dear colleagues! 
Thank you for affording me the opportunity to address you with the Report of long title which even I do not remember it is easier to name it- a story about a theory and a practice of the engineering company work in oil and gas industry. Few words about our company. «CKBN Engineering» was found as «Gasprom» subsidiary three years ago and exists today on the basis of “Central Design Bureau of oil-production machinery” OJSC «Gasprom». 
From the name of the company it is clear that the establishing purpose is rendering of engineering services in the area of integrated construction of oil and gas fields surface facilities in oil and gas processing and petrochemical industries, beginning with design and ending with commissioning, including complex test, Customer engineering personnel training, test production and warranty service. 

We may say that in the area of application of gas, oil treatment and processing technologies an engineering company fulfilling «turn-key” projects was established. 
Historically «Central design bureau of oil-production machinery» during its existence for 54 years has been a developer of process equipment for 90% of gas industry objects in Russia: fields, OPP, GPP, UGSF, compressor stations. 
It is enough to mention several fields, such as Urengoyskoe, Zapolyarnoe, Medvezhie, Yamburg, Lokosovsk GPP, Surgut GPP, Mumbarsk GPP and outhers. 

Our companies staff consists of high-qualified experts, having long-term experience of work in such areas as design, projects management, industrial engineering, construction and assembly works, automatization, start-up and adjustment, quality control assurance, logistics, economy, financial management, marketing in oil-gas and in adjoining industries. A number of employees have academic degrees and titles, distinguished by diplomas and prizes of different levels. 

Today more than 400 persons are working in «CKBN» and «CKBN Engineering».
Yesterday in the reports of respected Customers and few of our colleagues such problems as lack of qualified experts, design capacity and kitting were mentioned. 

I would like to add that in fact there is still a lack of technologists and design engineers and the most deficient is project manager (director) profession. 

For these 3 years we’ve gone through a long way of this staff recruitment, upbringing and training. 

I would like to dwell on the other side of engineering company work – it is introduction of new modern technologies in the area of project management. 

Oil-gas industry undoubtedly belongs to one of the most project-oriented economy sectors in Russia. 

However, modern project management methods, including facilities construction sphere, penetrate into Russian oil-gas complex step-by-step. 

Nowadays practically all Russian oil and gas producing companies  come to an understanding of the necessity of serious system approach towards engineering activity management, though they are only at the start of their way to generally accepted, used in the world practice methods of project activity management. 

The main obstacle in the way of effective management advance of facility construction projects is a lack in companies of coordinating structures, able to solve qualitatively and professionally the whole complex of tasks per the project realization. It doesn’t permit to organize an effective interaction of all participants taking part in project realization, not only “internal” but what is more important “external” ones. The result is a lack of assurance for effective use of resources, appearance of a variety of serious problems, connected with the quality and the terms of work performance on the whole, increase of risk of facility incompliteness. 

Today the situation in the sector is developed so, that subject to importance, multi-plan of tasks, facing the companies in facilities construction for “turn-key” projects, the most effective management problems are chosen, which undoubtedly an engineering approach can be referred to. 
Principles of prospective engineering services system construction 
Rendering the services in the area of engineering provision for facilities construction we make the corner-stone of process approach under which interrelated and interdependent processes, extracted at various stages of the project realization, are becoming the control object. 

At the initial stage of the project realization the extracting and the description of processes’ components are performed in the shape of a certain model, including the characterization of functions, reserves, participants, purpose, information, interaction, results, events, direction and sequence of operations - thus, reflecting the existing reality or  idea of it in the future. It provides for complexity and structural correlation. 

The project model, thanks to description demonstrativeness, permits to analyze effectively whether it follows the assigned task. The process logistics, duration and cost (including their distribution per stages) can be taken as analyzable factors as well as others  the execution efficiency can depend on. The analysis data allow to change the process, increasing continuously its quality. 

Performing constantly the monitoring and the analysis of the processes we  find the reserves for efficiency increase by means of process optimization.
Offered engineering services spectrum 
The enlarged model of facility construction project with the extraction of separate processes can be demonstrated by the following schematic diagram (Picture 1) 

The mentioned model can cover the whole spectrum of offered engineering services: 

• Development of technical ad commercial offer 

• Optimization of project financing 

• Organization of project management 

• Design of oil, gas and condensate production, processing and transport facilities 
• Design of process and auxiliary equipment 

• Manufacturing, complete set of locking-regulating fittings and equipment, facilities supply 

• Design of automation systems
• Manufacturing and supply of complete set of automation system software and hardware 

• Examination of industrial safety
• Process equipment modernization and repair 

• Logistics 

• Installation supervision 

• Building and assembly works
• Start and adjustment works 

• Commissioning 

• Customer’s operating personnel training 

• Pilot operation 

All listed works and services can be performed both individually and as a whole. 

Detailed schedules of works performance are developed for each stage of the project realization taking into account the cooperation of all “external” participants of the process. Costs of works and the budgets are determined , on their basis an integrated schedule is worked out. 

The schedules are optimized on the basis of variant modeling taking into account time constraints and rigid budget execution. 

Project realization is controlled by means of systematic accounting per schedule execution and reserves expenditure analysis. 

Development and realization of measures per situation correction in case of deviation occurrence is continuously performed and the required corrections (optimization) are made. At the same time the technology of the participants (contractors) cooperation during project planning, realization, control and correction, is constantly improved. 

A detailed workflow system, allowing to get a clear and dynamic model of the situation, at the fulfillment of mutual obligations, stipulated by contractual relations, is developed when the contacts are made. 

The advantages of the proposed engineering approach to a solution of the project realization problems 
Proposed engineering approach to a solution of the facilities construction project realization problems at the expense of expertise and experience in the area of engineering, technology, organization and management, permits to reduce duration of the project, to evaluate objectively the situation in the course of its realization and as a result the engineering services cost cheaper for the Customer, than independent partial execution of the whole complex of works. 

If in brief – it is a provision of high-quality products to a Customer within a maximum tight schedule using the following advantages: 

• Project realization control is performed according to the unified agreed with the Customer conception of one specialized company. It permits to avoid discrepancies between Customer, manufacturers, developer and other contractors per the scheme of the facilities construction technology strategy realization. 
• Terms of equipment supply and assembly are reduced because  design, manufacturing and other types of works, including construction and erection works, engineering, are carried out in parallel. It is envisaged in the schedule of facilities construction concurrent works. 

• The unity of energy supply, control systems, engineering services and the production facility as a whole, is provided for. 

• The necessity of signing license contracts for use of  development patents is excluded, as LLC “CKBN Engineering” functions as a supplier and such contracts are not required. 

• Problems of component materials change and all technical questions during the manufacturing and the assembly of the equipment, are solved “on-the-fly”. 

• Full designer’s technical supervision on the quality of manufacturing at the manufacturing plant is provided for. Assurance of internal arrangements quality and apparatus working capacity for the whole operation life of the equipment are provided for. At the same time the Customer requirements are fully met. 

• Available developer’s technical and methodological resources are used for equipment on-site test and for settling engineering questions at start. 

• Customer’s operational personnel are trained onsite. 

• Stated and qualitative variables of the developed equipment are maintained during 3 years period of operation in industrial regime. 

• Absolute transparency of all financial flows is provided for in the course of works financing. 
The example of the project practical realization on the basis of engineering approach
In conclusion I would like to mark that all set forth above is not bare thesis and appeals. 

Our company applies all principles of complex approach for construction gas-condensate fields and industrial hydrocarbon raw processing plants facilities on the real objects of gas industry of Russia. 

The project of Nakhodka gas field facilities construction successfully finished in May of the present year is a specific confirmation to it. 

There is an integrated reference of LLC”CKBN Engineering” company participation in the project realization. 

Let me comment on some slides, demonstrated as one of the examples of complex engineering approach. 

In the course of the contract execution the Customer “Lukoil-Western Sieria” entrusted us to perform services hoping only on our experience and “CKBN” personnel qualification.
The company is certified by the  international standard ISO 9001:2000 in the area of «Organizational management per complex facilities development, revamping or technical re-equipment, industrial safety expert examination, modernization and repair of process facilities for oil, gas and condensate production, processing and transport objects (certificate Bureau Veritas Quality International №165486, period of validity up to 28.12.2007). 

Moreover, the corporate system of projects control is introduced in our company on the basis of Project Professional 2004 and Project Server 2004 software. 

The company has all necessary licenses required for performing the activity in the area of the rendered services (construction, exploitation, expert analysis, design). 

On these photographs you will see the process of complex supply, adjustment, exploitation of unique process equipment per gas treatment, its pack with foreign and domestic devices and fittings, assembly of this equipment and its commissioning. 

On the photos you see the following:
• Design engineering of the equipment
• Welding of high pressure vessels 

• Preparation for transportation 

• Assembly and test at the factory 

• Transportation in conditions of winter road 

• Equipment erection at gas complex treatment plant 

Next shorts – this is precommissioning and pilot operation. 

Next view – it is a view of finished equipment. Moreover, during performance of equipment manufacturing design works the Customer proposed to conduct automatization of separate blocks of equipment with control outlet  to the general information-control system of gas complex processing plant. 

On this photograph you see our personnel, conducting pilot operation of the whole GCPP along with the Customer.
Gas-measuring station
In addition we performed the expert analysis of junction point project (Nakhodka Tula 1)as a result we made considerable changes and applied unique equipment, combining properties of a separator and a dust catcher, you can see it on the photo. 

Next photo presents control cabinet of the automation systems of gas flow and engineering complex of GMS, which are designed, assembled, installed and adjusted within the limits of our contractual obligations per gas-measuring station construction. 

Completion of all works, including metrological certification of GMS, coordinating with supervising body, pasportization and facility handing-over to the Customer – April 2005. 

LLC “CKBN Engineering” following to the integrated schedule for all stages of works, effective coordination and centralization of control over organizations involved in the project, optimization of financial flows, allowed to perform GCPP actuation in April 2005 instead of August. 

I think that complex rendering of engineering services for oil and gas field facilities construction permits not only to decrease costs saving high level of quality but also to reduce facilities development period as a whole. 

The given example is not a single one. For the time being the sufficient number of contacts for rendering of engineering services are made, it confirms that the market of engineering services exists.
Moreover  there is a severe competition on this market. 

That’ why we have not displayed all our secrets. 
This is a very brief analysis of the approach to the methods of engineering projects management in practice of one small company. 

The possibilities of the modern computer-based and manufacturing technologies allow our Russian companies, as well as our business rivals to show all advantages of Russian approach to engineering services.  
SPECIFIC RESULT OF THE ENGINEERING 

APPROACH REALIZATION EFFECTIVENESS

BY THE EXAMPLE OF NAKHODKA GAS FIELD
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•  Customer – LLC «Lukoil-Western Siberia» 
•  General designer – OJSC «TjumenNIIgiprogas» 

•  Designer of process equipment – Afiliated OJSC CKBN 

•  General supplier – LLC «CKBN Engineering» 
  
COMPLEX GAS TREATMENT PLANT
The Contract of block-complete equipment integrated supply for first train (10,0 milliard m3/year) of CGTP of Nakhodka field was signed in August 2003  
	Serial №  
	                        Name  
	Measurement unit 
	   Quantity  

	1 
	Complex of blocks for Dehydration unit, including: 
	set 
	4 

	1.1 
	Low temperature separation unit/absorber completed with elements of glycol dehydration 
	piece 
	4 

	1.2 
	Heat exchanger unit if “gas-gas” type 
	piece 
	4 

	2 
	Inlet separator unit  with intake manifolds and entry cocks 
	piece 
	3 

	3 
	Inlet separator unit with safety device 
	piece 
	1 

	4 
	Segregator-degasser unit 
	piece 
	2 

  

	5 
	Flare separator unit
	piece 
	1 

	6 
	Process reservoirs’ units 
	piece 
	4 

	7 
	Capacitive equipment 
	piece 
	20 


•  Design  
• New prospective solutions were applied at design. First of all, a separator and a degasser were unified in one unit. Secondly, new configuration of process equipment was used, that allowed not only to diminish weight dimension characteristics in considerable extent, but also to reduce the volume and the diameter of piping, what in turn resulted in noticeable economy of the Customer funds due to using of locking and regulating fittings of smaller diameters and lesser quantity. Affiliated OJSC CKBN proceeded to design from the date of approval of the engineering solution with the Customer (August 2003) 

•  Manufacturing 
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•  In September 2003 Affiliated OJSC CKBN issued the units sketches, a list of purchased parts, forgings simultaneously LLC «CKBN Enginering» held a tender on equipment manufacturing. Manufacturer  – OJSC «Кurgankhimmash». 

• The manufacturer purchases metal and  starts working documentation development  without waiting for the final project (finished in December 2003). All corrections are made and agreed with the Customer and General designer in the course of works performance. 

• At all stages of production AOJSC CKBN representatives conduct the author supervision and LLC ”CKBN Engineering” agents control the quality. All equipment were manufactured in block and unit configuration. At the same time locking and regulating fittings and control equipment were fully furnished by the completing department of LLC «CKBN Engineering». A system of everyday report of the Manufacture about products availability, including photo reports, was developed and implemented.
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At the manufacturer plant 
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In February- March 2004  equipment complete assembly and hydro-testing in the Manufacturer shop were conducted with participation of AOJSC CKBN and  LLC «CKBN Engineering» experts, that allowed in the future to optimize considerably the assembly works at site. 

After disassembly of the equipment in transfer position on the basis of a mutually developed transport-logistic scheme, it is delivered by a railway to N.Urengoy station and later by winter road to the field (main shipment is performed in March 2004)
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•  Assembly 

• Start of assembly works – April 2004. Quality control is provided for on all stages of the assembly works, within the frameworks of installation supervision, it is conducted by representatives of AOJSC CKBN, the Manufacturer,  the involved organization, performing start and adjustment works.
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•  Authorized representative of LLC «CKBN Engineering» is constantly at site and is equipped with all technical means required for giving everyday information on works performance in conformance with concurrent works schedules agreed by a construction and erection organization. 
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• Basic rection of process equipment finished up to 20 of June, 2004.
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•  Automatization
• In October 2004 APCS design works are completed.

• November 2004 – Automatic process control system gathering and supply. Start of the assembly works. 

• January 2005 – APCS means assembly ending. 
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• Complex starting-up and adjustment. Personnel training 
• In May 2004 LLC «CKBN Engineering» started the organization of preliminary works per complex starting-up and adjustment technology. Inspection of locking and regulating fittings as well as of control and measuring units is performed. 

• Preparation for performance of strength and leak test is carried out in July 2004. 

• In August 2004 – tests performance. 

• November 2004- start of start and adjustment works. 

• Beginning with November 2004, according to agreed with the Customer schedule, operational personnel training is conducted on the basis of specialized educational institution with further certification for works performance. 

• Other types of works

•  Completion of all works, including metrological certification of gas complex processing plant, agreement with supervising bodies, certification and commissioning of the facility – April 2005. 
•  In May 2005 a pilot operation was finished. 
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Gas-measuring station of junction point of Nakhodka field gas pipelines-GCS 1-2 Yamburgskaya with “Tjumentransgas” gas pipelines system
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• November 2004 – start of process equipment and APCS software and hardware supply. 
• Main erection of equipment is completed in January 2005. 
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•  March 2005 – completion of APCS software and hardware supply and assembly. 
• Complex starting-up and adjustment of process equipment and APCS software and hardware – March 2005.
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Thus, due to rendering of complex engineering services of facilities construction for Nakhodka gas field, LLC «CKBN Engineering» showed itself as a high-efficient scientific and industrial company, which provides for not only costs decrease but also high quality assurance and considerable reduce of facility development terms as a whole.

In April 5, 2005 the ceremonial commissioning of Nakhodka gas field took place.
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