Pipe Technical Specification for ESP pump and motor housings

for crude oil production

1. Pipes should be made as per Inner Diameter and wall thickness. You can find pipe dimensions and tolerance limits in the following table:

	Conventional Dimension
	Inner Diameter, mm
	Wall thickness, mm
	Tolerance limits

	
	
	
	Inner Diameter, mm
	Wall thickness, mm

	92 x 6

(ID 80 x 6.0)
	80.0
	6.0
	+ 0.10
	± 0.30

	103 x 5.5

(ID 92 x 5.5)
	92.0
	5.5
	+ 0.15

+ 0.05
	± 0.28 1

	103 x 6.5

(ID 90 x 6.5)
	90.0
	6.5
	+ 0.10
	± 0.33

	114 x 7.0

(ID 100 x 7.0)
	100.0
	7.0
	+ 0.10
	± 0.35

	117 x 6.0

(ID 105 x 6.0)
	105.0
	6.0
	+ 0.15

+ 0.05
	± 0.30

	130 x 6.0

(ID 118 x 6.0)
	118.0
	6.0
	+ 0.15

+ 0.05
	± 0.30

	
	
	
	
	

	
	
	
	
	


2. Deviation from linearity generating interior surface (camber) along all the length should not exceed 0.08 mm per 1 meter of the pipe length.

3. Pipe ovality and polythickness should not lead the pipe dimensions out the tolerance limits of the inner diameter and wall thickness.

4. Pipes should be of multiple and measuring length from 3,500 mm to 10,000 mm in compliance with the order. Length extreme deviation is + 50 mm.

5. Internal surface roughness should be Ra 1.6… 3.2 on the basic length of 0.8 mm as per GOST 2789-73.

6. There should be no cracks, blisters (scale), fissures, gas blows and backfins on the outer surface.

7. Pipe material is Steel 22 GU, 35 or other Steel or alloy corrosion-resistant to the crude oil of the following parameters:

	· pH value of associated water
	5.0 – 8.5

	· Water cut, max. 
	Up to 99 %

	· Mechanical impurities, max.:
	Up to 1 g/l

	· Particles' Mohs hardness number, max.
	Up to 7 number

	· Bottomhole temperature, max.
	Up to 140 0C

	· Free gas at pump intake per volume, max. 
	Up to 80 %

	· H2S content, max.:

· CO2 content, max.:

· Cl content, max.:

· HCO3 content, max.:

· Ca2+ content, max.:
	1.25 g/l

0.15 g/l

20 g/l

1 g/l

2 g/l


8. Mechanical properties of the pipe material:

	· Tensile strength 
	No less than 65 kg/mm2

	· Yield strength 
	No less than 40 kg/mm2

	· Extension strain
	No less than 15 %

	· Impact strength
	No less than 50 J/cm2

	· Hardness
	100-250 HB


9. Pipes should withstand the hydrostatic pressure of 350 kgf/cm2. 

	Description
	Average

Annual purchase

Amount,

(ton)
	Average
Monthly purchase amount,

(ton)
	Technical Specification

	OD17 mm, Steel 03Х14Н7В

OD20 mm, Steel 03Х14Н7В

OD22 mm, Steel 03Х14Н7В
	80,00

 
	7,00

 
	Special surface cleanness corrosion-resistant high-strength steel bars

Material
 Steel Grade 03Х14Н7В
Chemical composition:

C – max 0.03; Si – max 0.7; Mn – max 0.7; Cr - 13.5-15.0; Ni - 5.0-7.0; W - 0.4-0.8; S – max 0.02; P – max 0.03
Mechanical Properties:
       Yield Strength Re   > = 785 N/mm2
       Ultimate resistance Rm > = 930 N/mm2
       Elongation AS -- 10 %
       Tightening > =52 %
       Impact Strength > =78.5 J/cm2 
Hardness HB 285-341 (at dent d=3.2-3.6 mm)
Dimensions and tolerances:
OD17.0 +0/-0.043mm Length 5' 350(50

OD22.0 +0/-0.052mm Length 5' 350(50

Out-of-roundness    max 1/2 of OD Ultimate Tolerance
Straightness             0.15 mm/1000 mm
Roughness 
    Ra max 1.25 mcm/0.8 mm

                                (single pores and scratches of max. depth 0.042 mm of nominal diameter are allowed)

Facetting                  max 1/2 per bar diameter tolerance

Dimensions shall be checked by a ring gage, which should pass through the whole bar. 

Ring ID 17,012+0,004 or (22,012+0,004

Gage length – no less than 55 mm
Special requirements – no bar magnetism 




	Description
	Average

Annual purchase

Amount,

(ton)
	Average

Monthly

purchase amount,

(ton)
	Technical Specification

	OD17 mm, Steel 05Х16Н4Д2Б

OD20 mm, Steel 05Х16Н4Д2Б

OD22 mm, Steel 05Х16Н4Д2Б
	100,00

 
	5,00


	Special surface cleanness corrosion-resistant high-strength steel bars

Material
 Steel Grade 05Х16Н4Д2Б
Chemical Composition: C - max 0.07; Si - max 0.8; Mn - max 1.8;

Cr – 15.0-17.5; Ni – 2.0-5.0; S - max 0.03; P - max 0.03; Cu – 1.5-3.0; Nb – 0.05-0.5
Mechanical Properties:

Yield Strength

Legend

Yield Strength

((, N/mm²(kgf/mm²)

Elongation

δ, %

Tightening

ψ, %

Impact

Strength

KCU, J/cm²

(kgf·m/cm²)

Hardness,

at dent,

mm

Т9

880(90)

12

52

78,5(8)

3,2-3,6

Т10

980(100)

10

50

78,5(8)

3,1-3,5

Т11

1080(110)

10

50

78,5(8)

3,0-3,5

Т12

1180(120)

10

50

78,5(8)

2,9-3,4

Т13

1275(130)

10

50

78,5(8)

2,8-3,3

Т14

1370(140)

10

50

69(7)

2,8-3,3

Dimensions and tolerances:
OD17.0 +0/-0.043mm Length 5' 350(50

OD22.0 +0/-0.052mm Length 5' 350(50

Out-of-roundness    max 1/2 of OD Ultimate Tolerance
Straightness             0.1 mm/1000 mm
Roughness 
    Ra max 1.25 mcm/0.8 mm

                                (single pores and scratches of max. depth 0.042 mm of nominal diameter are allowed)

Facetting                  max 1/2 per bar diameter tolerance

Dimensions shall be checked by a ring gage, which should pass through the whole bar. 

Ring ID 17,012+0,004 or (22,012+0,004

Gage length – min. 55 mm
Special requirements – no bar magnetism 




	Description
	Average

Annual purchase

Amount,

(ton)
	Average

Monthly purchase amount,

(ton)
	Technical Specification

	OD29.99 mm

Steel АЦ28ХГН3ФТ

L= 3.220 – 8.600 mm
	200,00
	15,00
	Precise hollow bars of high-strength steel as per TU 14-1-4398-88 (DIN17204)

Material            Steel Grade VPT 830 (АЦ28ХГН3ФТ)

Hardness Group  I
Heat Treatment   BK + S

Yield Strength ((, no less than 635 N/mm2 (65 kgf/mm²) 

Ultimate Resistance (B, no less 830 N/mm2 (85 kgf/mm²) 

Elongation, no less than 15 % 

Tightening, no less than 55 % 

Impact Strength, no less than 78 J/cm2 (8 kgf·m/cm²) 

Hardness НВ 241-269 (at dent d=3.9-3.7mm)

Surface:

OD Ultimate Tolerance 29.99 + 0/-0,045 mm

ID Ultimate Tolerance toward axial channel  8.2 + 1.2 mm

Outside Out-of-roundness – max 1/2 of OD Ultimate Tolerance

Outside Roughness – max Ra=0.63 mcm

Straightness – max 0.15 mm/1000 mm of length

Misalignment of axial channel to OD – max 1.2 mm

Bars are supplied in the normalized and tempered condition with work-hardened surface while straightening- polishing as per I hardness group. It is allowed to have OD tolerance of +0,2 ÷ - 0,1 mm at 100 mm from each end.

Out-of-roundness and facetting tolerance – max 1/2 of OD tolerance. Max. facetting shall be checked by a ring gage, which should pass through the whole bar. Gage ring length – min. 50 mm. Ring ID – 29,982 mm 0,006
Special requirements: no bar magnetism 

Shrinkage hole, sponginess, bubbles, cracks, decarburizing layer, flakes are not allowed. 

Protective coating: corrosion preventing grease.

Packing: 5 M.T. Bundles are packed in the manufacturers’ export packaging to provide safety of goods during transportation by any modes of transport and storage.

Marking: Each bundle should have 2 tags at the ends with the following marking made by indelible ink:

Consignee     Contract No.     Bundle No.     Weight     Size     Length


2215P Steel Specifications as per TU 14-1-3496-91 & GOST 21427.2-83

Cold-rolled electrotechnical isotropic steel, 2215P Grade, high-precision rolling, designed for precision stamping.

1.  Tape 95, 110, 124 mm wide, 0.5 mm thick:

· thickness tolerance -

( 0.03 mm

· width tolerance - 

+ 0.5 mm

· camber tolerance - 

up to 2 mm

2.  Nonflatness height-to-length ratio is no more than 1 %.

3.  Cross polythickness should not exceed 0.01 mm.

4.  Nonflatness is no more than 2 mm per 1 m.

5.  Roll telescoping is no more than 5 mm.

6.  Steel is heat-treated with double-faced heat-resistant insulating coating (equivalent to "Isort" coating), improving its stamping ability.

7.  The coating parameters should conform to the following requirements:

· Each side thickness is no more than 0.005 mm.

· Electrical resistance is no less than 1 Ohm/cm2 per 1 cm2 at 5 kgf/cm2 (0.5 MPa) pressure.

· The coating should maintain its electric insulating abilities after heating up to 700+200C during 2 hours in vacuum 10-1 mm of the mercury column.

· No peeling (flaking) while sample bending.

· The coating should be resistant to the transformer oil at 1800C.

· The coating should improve the steel stamping abilities.

8.  The magnetic properties of steel should conform to the following requirements:

· Specific magnetic loss P1.5/50 is no more than 4.5 W/kg.

· Magnetic induction B=2500 A/m is no less than 1.6 Tesla.

· Magnetic induction anisotropy is no more than 0.13 Tesla.

· Magnetic loss anisotropy ratio is no more than (12 %.

9.  Silicon percent in steel is 1.6-1.8 %.

10.  Space ratio is 0.97.

11.  The steel mechanical properties should be as follows:

· Compression strength σB = 300-450 H/mm2.

· Elongation δ = 20-30 %.

· Hardness HV = 135-155 units.

· Coil break number is no less than 10.

12.  The ageing ratio of specific magnetic loss should be no more than 6 %.

II.  Winding Wire PPI-U 2.5 TU16-705.159-80

Conductor is made of copper annealed wire D 2.5 mm.

Insulation is made of polyamide fluoroplastic film of Kanton 150FN019 and 200FN19 Grade;

· Wire nominal D - 2.96 mm

· Wire minimum D - 2.90 mm

· Wire maximum D - 2.99 mm.

Wire break-down voltage is not less than 12 kV.

Insulation electrical resistance per 1 km length is not less than 200 MOhm.

Run-life of wire for submersible motor application at temperature up to 1400C is not less than 25,000 hours.
