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· АGPCC-0102-002-02 Gas turbine erection diagram; 
· АGPCC-0102-002-03 Compressor erection diagram;
· АGPCC-0102-003-01 Erection diagram of a compressor piping;
· АGPCC-0102-003-02 Erection diagram of steel construction;
· Form  QF-50/1,  2 sheets;
· Form  QF-50/2, 2 sheets;
· Form  QF-50/3, 3 sheets;
· Form  QF-50/4,  2 sheets.


1.0  purpose and scope of works
1.1. Compressor station CS-2 is a part of Kazakhstan –China gas pipeline construction project. The key parameters are as follows: Рраб=100kgf/cm2 (a gas pipeline), ø1219х30.2
(pipes).  CS-2 construction site is located in Kereit settlement. 
CS-2 includes three compressor shops: two of them are operational and one – a stand-by. 
The program of works for shop #1 is developed; the programs for other shops will be developed similar to the installation technology of shop #1. 
  The most complicate equipment from the point of view of installation is the follows:
·  Gas turbine– 46,2  tons. 
· Compressor – 52 tons.

Both equipment items are delivered by the Rolls-Royce Company.

1.2. The use of method of equipment and building structural steel simultaneous installation is explained by the dimensions and heavy weight of gas compressor units (GCU).  Gas compressor units shall be first mounted, prior to the installation of the frame of a building. 
1.3. The procedure was developed based on the detail design drawings  and manufacturer’s  equipment data sheet
1.4. The accuracy of equipment  transportation and mounting shall be controlled by Rolls-Royce representatives. 
2.0. DEFINITIONS

2.1. The following words and expressions of this procedure, whenever used in capital letters shall have the meanings hereby assigned to them.

2.2. Any word which may be not defined herein it is expressly provided in the CONTRACT:

· CONTRACT
Means agreement, which came into force November 26, 2009 between “Asian Gas Pipeline” Limited Liability Partnership (hereinafter referred to as “OWNER”) and Joint Stock Company “OGCC KazStroyService”, (hereinafter referred to as CONTRACTOR) for execution of designing, logistics, construction and commissioning of Compressor Station №2 on “Kazakhstan-Chinese” Gas Pipeline construction.

· QC DOCUMENTATION

Means this procedure and other documents specified by the LAW and DRAWINGS.

· OWNER

Means Limited Liability Partnership “Asian Gas Pipeline” and its legal successors, hereinafter LLP “AGP”

· THIRD PARTY INSPECTOR (hereinafter INSPECTOR)

Means periodically assigned by OWNER or THIRD PARTY INSPECTORS COMPANY employees, in accordance with writing notice from OWNER to CONTRACTOR in order to make inspection, monitoring and project execution on behalf of OWNER. 

· THIRD PARTY INSPECTORS COMPANY

Means a person or some persons periodically assigned by OWNER in accordance with writing notice from OWNER to CONTRACTOR in order to make inspection, monitoring and project execution on behalf of OWNER. 

· CONTRACTOR

Means JSC “KazStroyService”
· DRAWINGS

Means all drawings approved by OWNER, plans (drawings), profiles, schemes and other documents developed in accordance with the LAW, which show the location, character, dimensions and details of the WORK, and also methods and terms of its execution.

· CONSTRUCTION SITES

Means all working site and special working areas approved by OWNER for construction works and/or any site acquired by CONTRACTOR and approved by OWNER as a working site.

· COMPRESSOR STATION (CS) SYSTEM

Means compressor station №2 and all auxiliary facilities according to  p.IV of CONTRACT, Section 4.0 “Volume of works”, Vol. 3 and other facilities required for CONTRACT. 

· WORK(s)

Means all CONTRACTOR’s services and works necessary to comply with OWNER`s requirements mentioned in the CONTRACT; including all actions necessary or auxiliary for projecting, procurement, construction, completion and commissioning of stable and safety exploitation of COMPRESSOR STATION №2 in accordance with CONTRACT requirements.

· SPECIFICATION(S)

Means the WORK specification of materials and equipment included in the CONTRACT with any modification or addition made under the CONTRACT.

· LAW (or suitable LAW of RK)

Means the LAW as defined in the CONTRACT.

3.0. reference

· 3.1. The following references and standards were used for this procedure:

· КОНТРАКТ AGP-PMT-EPCC-C;

· Factory documentation and passports of instrument, automation equipment and materials.

3.2. Applicable norms and regulations:

· SNiP RK 3.05.07-85 Automation systems;

· SNiP RK 1.03-05-2001 Occupational safety and health in construction;

· SNiP RK 1.03.06-2002 Construction management;

· SNiP RK 3.05.09-2002 Process equipment and pipelines ;

· SNiP RK 4.04-06-2002 Electrical equipment;

· Kazakhstan Electrical Installations code. 2006.

· ASME/ANSI Transportation systems of hydrocarbon, liquefied gas,  anhydride,       hydrogen nitride, spirit; 
· ВСН-361-85 Process equipment installed on footings.
· ВСН-478-86 Documentation to install process equipment and pipelines. 

4.0.
KEY technical and process design details solutions
4.1. According to the project design the following key process and haulage equipment shall be installed in the building of compressor shop#1: compressor units with production units ensuring its functioning, compressor with injection and suction manifold pipelines and 16 tons top-running bridge hand power crane, etc.

4.2. The Rolls- Royce Company has issued recommendations for the installation of a gas turbine with a 80 tons crane prior to the installation of a building frame due to the singularity of a sophisticated structure of a gas turbine.  

4.3.  As soon as the General CONTRACTOR, that constructs OGCC KSS JSC facility, cannot make provision of the 80 tons assembly crane for the construction of a facility the technology of gas turbine installation was developed in the works program in view of using two QUY-80 crawler cranes ( 80 t.- bearing capacity).      

4.4. Executor shall mark the transverse and longitudinal axes of a turbine and compressor on a footing and prepare the areas on a footing as per the requirements of the Rolls- Royce Company (Rolls- Royce letter about the preparation of a footing before the installation of a bed frame and compressor).
4.5. The procedure describes the technology of a gas turbine installation prior to the installation of the structural steel of a building (2 stages):

1 stage : a gas turbine shall be taken off a trailer and placed at a distance of 10-15meters from  the place of installation. It shall be placed on 10 sleepers (230х150) of 600 mm long.  Before mounting a gas turbine shall be unpacked then it shall be loaded on a trailer and driven on a gas turbine footing. 

2 stage: a lifted gas turbine shall be moved from an intermediate position to a footing and installed as design specifies.

4.5.1. The sequence of installation works:  (see. Attachment АGPCC-0102-002-02):

- A gas turbine mounted on a trailer shall be moved to position 3, a  reference position;

- to drive cranes to standings #1 and #2.;

- to sling a gas turbine as per the scheme and requirements of the Rolls-Royce Company;

- the block of a gas turbine shall be lifted simultaneously  by cranes #1 and #2 at the height of 0.6 meters over a trailer platform;


- a trailer shall be driven away from an installation area;

- the block of  a gas turbine shall be lowered simultaneously  by cranes #1 and #2 on a prepared platform (reference position);

- A block shall be moved horizontally along the axis of a footing and placed on 6 supports in the intermediate position I;

- to remove sling hooks from cranes and lifting frames and  to drive cranes to standings #3 and #4;
- prior to the installation a gas turbine shall be prepared as required by the Rolls-Royce Company.  
To secure crane hooks to lifting frames. Two cranes shall simultaneously lift a turbine block from a reference position and move it to a prepared footing as required by Rolls-Royce. 

-Align the block as per the design.

4.6. A gas turbine shall be aligned with a field supervisor being present to comply with the technical requirements of a manufacturer and then be grouted with concrete. 

4.7. A compressor shall be installed with one crawler (bearing capacity- 80 t.) after the installation of a gas turbine.

4.7.1. The sequence of installation works ( see Attachment АGPCE-0102-002-03):

- to drive cranes to standing #1;

- a compressor shall be moved to position #2 ( reference position);

 - a compressor shall be slinged as per the scheme and requirements of the Rolls-Royce  Company;

- a compressor shall be lifted above the platform by 0.6 m. A trailer shall be driven away.  A compressor shall be moved to the prepared platform (position #2). 

- prior to the installation a compressor shall be prepared as required by the Rolls-Royce Company.

-  a crane shall be mounted on standing #1, compressor shall be slinged as per the schemes.

- a compressor shall be lifted and moved to a footing to set it in a design position with a boom swing.   
4.8. Gas turbines and compressor shall be aligned. 
4.8.1. The frame of a gas generator unit shall be aligned with draw bolts as per the Rolls-Royce requirements.  The rightness of alignment is checked by measuring elevation points on the frame with a level. The horizontal position of alignment is checked with a level.
4.8.2. A charger is aligned with draw bolts and gaskets supplied by Rolls-Royce as per the requirements of manufacturer.   The rightness of alignment shall be performed as  it has been done in item 4.8.1.
4.8.3. After the removal of bearings and conveying devices required for the transportation, the axial rundown of power turbine and charger shafts shall be checked. 
4.8.4  As soon as  a gas generator was disassembled and delivered to a construction site,  (after the performance of  works specified in 4.8.1.-:- 4.8.3. items),  a gas generator shall be installed as per the design to determine geometric parameters, required for further performance of works.   Then a gas generator shall be disassembled until all turbo-compressor unit installation works are complete.  

4.8.5. The distance required between charger shaft ends and power turbine shall be identified with a help of a bore micrometer. 
4.8.6. The axes of charger and power turbine shafts shall be preliminary aligned with  a watch-type indicator. 

4.8.7. Anchor bolts of gas generator frame shall be tightened with torque spanner to reach a force moment specified by a manufacturer of equipment.
4.9.  Anchor bolts, base frames shall be grouted after the installation of a turbo-compressor unit and centering as per the requirements of Rolls-Royce. 
4.10. As-built documentation shall be prepared for all the types of inspection, preparation for the installation of equipment, gas turbine and compressor alignment and grouting of footing.  

4.11. Installation of auxiliary equipment.

4.11.1 Auxiliary equipment shall be installed with crane QY25R (bearing capacity is 25 tons).

4.11.2. Equipment shall be delivered to an installation site by a motor transport. The equipment is unloaded with a crane. 
4.11.3. The installation is carried out directly from a motor transport. 

4.11.4. Scaffolding shall be prepared for the installation of equipment.

4.11.5. In the course of the auxiliary process equipment installation, the equipment, its frames or poles shall be installed on anchor bolts of a footing, elevation marks shall be thoroughly checked, the equipment shall be installed at the required elevation with a help of metal packing/gaskets, aligned with a gas turbine and other blocks if required, anchor bolts shall be tightened and footings grouted. 

4.12. Pipelines shall be tested for the strength and water tightness after the installation of the whole system of underground process pipelines of high quality. 
4.13. The structural steel of a compressor shop frame shall be installed after the installation of a process equipment, inlet and discharge compressor piping fabricated by Rolls-Royce, which design position shall be within the borders of a building. 
4.14. The structural steel of a compressor shop frame shall be installed in the follows sequence:   

- with crane Qy25R or Quy80 (bearing capacity is 80 tons) travelling along the perimeter of a compressor shop. Columns, braces and transverse bracing between columns and frames in V-G rows shall be installed;

- roof beams and purlins shall be installed;

- crane girders, brake blocks and overhead crane rails  shall be installed;

-  a manual driven overhead crane Q=16tons shall be mounted with crane QUY80 ( bearing capacity is 80tons).

- girts shall be installed to fix sandwich panels.
4.15. Lifting characteristics of crane QUY80
	Hook radius, m
	Capacity, t
	
	Hook radius, m
	Capacity, t  

	
	At boom 19m 
	At boom 22m
	
	
	At boom 19m 
	At boom 22m

	5,0
	61,01
	
	
	10,0
	24,92
	24,78

	5,5
	59,95
	54,79
	
	11,0
	21,93
	21,79

	6,0
	52,04
	51,97
	
	12,0
	19,55
	19,41

	6,5
	46
	45,88
	
	13,0
	17,6
	17,46

	7,0
	41,15
	41,02
	
	14,0
	15,99
	15,87

	7,5
	37,2
	37,07
	
	15,0
	14,62
	14,47

	8,0
	33,91
	33,78
	
	16,0
	13,44
	13,29

	8,5
	31,14
	31
	
	18,0
	10,75
	11,39

	9,0
	28,76
	28,63
	
	20,0
	
	9,91


5.0.  THE DEMAND OF BASIC MACHINES AND MECHANISMS 

	п/п
	Description
	Trademark, type
	Basic parameters
	Demand , pcs.

	1.
	Crawler crane
	QUY80
	Bearing capacity 80 t.
	2

	22.
	
Pneumatic-tired mobile crane
	QY25R
	Bearing capacity 25 t.
	1

	4.
	Trailer
	any
	Bearing capacity 90 t.
	1

	55.
	Long vehicle heavy-duty trailer
	any
	Bearing capacity 25 t.
	1

	6.
	
Heavy hauler
	К700
	        6 t.f.
	1


6.0.  QUALITY CONTROL AND WORKS ACCEPTANCE 
6.1.  The quality of assembly works shall be controlled by authorized representatives of PARTIES: 
       On part of OWNER  - the appointed supervisor (inspector on part of MI);

       On part of CONTRACT  – the appointed representative of PMT;

       On part of VENDOR – the appointed representative of the Rolls-Royce Company.

6.2   The quality of inspected equipment shall be supported with the appropriate quality forms (see QF-50/1, QF-50/2, QF-50/3, QF-50/4 forms).

6.3  The approved original quality form shall be filed to COMPRESSOR STATION as–built documentation,  the PARTIES are provided with copies.  
6.4  The signed quality form is the ground for the acceptance and payment of executed works.

7.0.  OPERATIONAL SAFETY 
7.1. Installation works to construct compressor shop #1. The general issues of occupational safety and health.  
7.1.1 Workers and engineering manpower engaged into the construction of compressor shop #1 shall be provided with special clothing, boots and helmets. 
7.1. 2. An erection gang shall get safety briefing at their working places, the names shall be put down in a log. 
7.1.3. There shall be an order to appoint the persons from the engineering manpower to be responsible for the safety on the site. 
7.1.4. Erection gang and slingers shall have the certificates of established form with a note of a passed exam in special program. 

7.1.5. It is prohibited to perform erection works when there is an ice-covered ground, thunderstorm, fog that restrict visibility within the range of vision on a site. 
7.1.6. During the installation of a specific type of equipment or block of pipelines a hazardous zone shall be fenced. 
7.1.7. Strangers are prohibited to stay in a hazardous area.
7.1.8. People are prohibited to stay under a lifted load.
7.1.9. The load which weight is unknown is prohibited to be lifted. 
7.1.10. All slings shall be certified and have a certificate. 
7.2. Special safety requirements. 

7.2.1. The erection gang shall review the mounting diagram of a gas turbine before the installation of a gas turbine. 
7.2.2. The installation of a gas turbine shall be managed by a person from engineering workforce that is responsible for the moving of a weight with a crane.  
7.2.3. The check of the condition of the brakes of lifting crane hoists is mandatory before the commencement of moving a gas turbine in a horizontal plane.   
7.2.4. A gas turbine shall be moved horizontally at the height when the bottom line of a block frame is 0.5m above the top elevation mark of a footing.  
7.2.5. The deviation of the crane hoisting tackles from a vertical line shall be permanently controlled during horizontal movement of a gas turbine. 

7.2.6. The temporary supports to rest a gas turbine on a footing at the intermediate position shall be adjusted so as a gas turbine frame could rest on a straight-line base on 6 supports. 
7.2.7. The bearing capacity of the platform surfaces to mount crawler cranes for the gas turbine installation shall be not less than 8kgf/cm2. 
7.2.8. During the installation of a pipeline block the slings shall be removed only after a pipeline block is temporarily and reliably fixed in a design position.   
7.3. Basic safety instructions to install structural steel.
7.3.1. Installation processes shall meet  safety requirements as per GOST 12.3.002-75* “Occupational Safety Standards System. Processes. General Safety Requirements”.

7.3.2. All work supervision shall be managed by the persons who have the right to execute those works.

7.3.3. The operating engineering personnel and workers shall get familiarized with the content of the work program against signature.

7.3.4. Erection gang is permitted to work only in overalls, safety shoes and with safety spectacles and hard hats.

7.3.5. Erection gang shall have serviceable two-rope safety belts for the work at height.

7.3.6. Installation works shall not be performed when wind speed is 11m/sec or more, as well when there is a storm, thick fog and other.

7.3.7. Other works are not allowed to be performed in the area of installation works.

7.3.8. The edges of the floor and roofing  as well as  openings at the place of  people  access, shall be enclosed with fencing.

7.3.9. It is prohibited to use occasional load-handling devices during slinging.

7.3.10. Installation works shall be carried out in compliance with the requirements of SNIP RK 1.03-05-2001 “Occupational and Construction Safety”.

7.3.11. In accordance with cl.2.7 of SNIP RK 1.03-05-2001, when an assembly crane is operated on the boundary of a dangerous service area, it is necessary to install an enclosure that meet the requirements of GOST 23407-78 “Standard Fencing of Construction Sites and Construction-and-Installation Work Sites. Specification” and GOST 27540-87 “Thermochemical Detectors of Combustible Gases & Vapors. General Specification”.

7.3.12. The structures to be lifted shall be kept from swinging and rotating with two flexible guy ropes.

7.3.13. The slings shall be removed off the structures set  in a design position  after a reliable securing.

7.3.14. The structures which have been installed into the design position shall be properly secured and then unslung.

7.3.15. Assembly cranes are not allowed to be operated on the sites when a gradient is more than 1 degree.

7.3.16. When a crane moves, the distance between the protruding parts of a crane, in any position of a building or structures shall not be less than 1m.

7.3.17. Standard backing blocks shall be set at the points where a sling bends, when slinging is required.

7.3.18. Every power consumer shall have its starting device and the name of a power consumer.

7.3.19. All starting devices shall be located so as to prevent access by unauthorized persons.

7.3.20. Electric installations and electric equipment shall be earthed and neutral grounded.

7.3.21. Repair and maintenance of energized electric installations and electric equipment are prohibited.

7.3.22. The electricians, who service electric installations, shall have not less than III group of access and shall be provided with Personal Protection Equipment (dielectric gloves, mats etc.).

7.3.23. “Electrical Installation Regulations” shall be observed during work execution.

7.3.24. Electrical safety shall be provided on an installation site and workplaces in accordance with the requirements of GOST 12.1.023-78 “Occupational Safety Standards System. Construction. Electrical Safety. General Requirements”.

7.3.25. Portable lights shall be installed at a height of 2,5m from ground level in order to illuminate workplaces, as per GOST 12.1.046-85 “Occupational Safety Standards System. Construction. Regulations for Construction Site Lighting”.

