SPARK’2016

Investigation of Leakage in C.I. Pressure Pipe
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Abstract – The purpose of the leakage test is to establish that the section of pipe being tested, including all joints, fittings and other appurtenances , will not leak or that leakage is within acceptable limits. If the leakage test is to be performed simultaneously with the pressure test, the system should be allowed to stabilize at the test pressure before conducting the leakage test.


Equipment necessary for conducting the leakage test includes a pump equipped with make-up reservoir and a pressure gauge for measuring water pressure in the pipe. In addition, there must be an accurate method for measuring the quantity of water pumped into the main being tested. Methods used to measure compressed air volume include a calibrated make-up reservoir, a calibrated positive-displacement pump, or a water meter.
Keywords: Pressure test, pump, make-up reservoir, calibrated positive displacement pump.
I. Introduction 
               C.I. pipes are mostly used in water supply. They are well suited for pressure and can withstand external load because of their thickness. The pipes are easy in manufacturing, layout and joining. These pipes are manufactured by vertical casting in sand molds, horizontal casting in sand molds and centrifugal casting (spun casting pipes). .

In most of pipe manufacturing industries leakage testing of CI pipes is done by non destructive method, like hydrostatic testing machine.

 In that testing machine large amount of water required for testing leakages and also required more space area for storing water. As we know water is very much precious thing in day-to-day life. So to avoid such problems we will use compressed air in place of water to test leakages on pipe. By using this method we can save water losses.

The purpose of these procedures is to ensure that pressure tests are conducted safely and effectively. They cover pressure testing of new and existing pressure systems or components at a test pressure more than 0 psig. They apply to mechanics, supervisors, inspectors, custodians, and subcontractors responsible for pressure tests. Types of leakages & possible causes,

1. Rust or other corrosion hole

2. Very tiny pinhole leak (possible in imperfect welds)

3. Crack or micro crack inadequate sealing between components & parts joined. 
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Fig.1 Hydrostatic pressure test machine
II. Literature Review
               The following papers are being studied and referred for the project. These papers belong to various authors, having various papers related to the hydrostatic and pneumatic testing leakage testing.
1. Duffy, A. R., McClure, G. M., Maxey, W. A., and Atterbury, T. J., presented a paper on “Study of Feasibility of Basing Natural Gas Pipeline Operating Pressure on Hydrostatic Test Pressure.”
The aim of the project is to show Hydro-testing or hydrostatic testing of metallic equipment such as vessels, piping, valves etc. is an important method for quality control of parts, after production and during use. When water is used in these tests, corrosion of the metal, during and after testing is a concern .Vapor-phase corrosion inhibitors (VCI), when added to water in small concentrations are able to prevent corrosion during testing, during wet storage and after testing.
2. William M. Huitt presented a paper on”Determining Code Compliance and Pipe System Leak Testing.”

The aim of the project is to In determining the leak test requirements for piping systems a governing Code needs to be determined. The reason being that leak test requirements vary from Code to Code.
3. S. B. Kakuste , U. B.Bhujbl , S.V. Devkar presented a paper on” Leak Detection”.
The aim of the project is the word “leak” and “leakage” appears in the field of vessels hermetical closing and do not confront only with vacuum technologies but also engineering working with high pressure. Practically it is impossible to build a completely leak proof vacuum system. There are multiple of applications in the industry, where it is necessary to test a hollow fabricated body for fluid leakage.. Number of leak testing method has been proposed for testing of hollow components. This paper gives a review of various methods of leak detection of vacuum system.

4. U.S. Environmental protection agency office of research and development report on”Standard Test Procedures for Evaluating Leak Detection Methods: Pipeline Leak Detection Systems.” 
This report presents a standard test procedure for evaluating the performance of leak detection systems for use in the pipelines associated with underground storage tanks. The test procedure is designed to evaluate these systems against the performance standards in EPA's underground storage tank regulations (40 CFR Part 280, Subpart D), which cover an hourly test, a monthly monitoring test, and a line tightness test. The test procedure can be used to evaluate any type of system that is attached to the pipeline and monitors or measures either flow rate or changes in pressure or product volume. This procedure can be used to evaluate a leak detection system that can relate the measured output quantity to leak rate (in terms of gallons per hour) and systems that use an automatic preset threshold switch. The test procedure can evaluate systems used to test pressurized pipelines or suction pipelines that are pressurized for the test. The test procedure offers five options for collecting the data required to calculate performance. The results of the evaluation are reported in a standard format on forms provided in the appendices of the report.
III. Problem Definition 
       Corrosion was developed in internal surface of pipe lines and vessels. It was especially evident during an after hydro testing. This pipelines and vessels where located on offshore platform and refineries and conshore oil and gas receiving station.
`Following are the leakages are have to be investigated Rust or other corrosion hole, very tiny pinhole leak( possible in imperfect welds),Crack or micro crack, Inadequate sealing between components & parts joined. 
As we know water is very much precious thing in day-to-day life In that testing machine large amount of water required for testing leakages and also required more space area for storing water.
IV. Objectives
1. Study the various research  papers on hydrostatic and pneumatic testing machine.

2. To visit C.I. pipe manufacturing industry.

3. Study of design of C.I. pipe manufactured industry.

4. Study the types of leakages generally occurred in C.I. pipes during manufacturing.

5. Study comparison between hydrostatic and pneumatic testing.

6. Make prototype model of leakage testing machine.

7. To investigate leakages present in C.I. pipe.

8. Comparison with other processes.

9. Fabrication of leakage testing model.
V. Research Methodology
                 A leakage test is a way in which casting pipes can be tested for strength and leaks. The test involves filling the pipe system with a compressed air and Pressure tightness can be tested by shutting off the supply valve and observing whether there is a pressure loss by using pressure gauge.
                If the pressure drop is minute then we switch to 2nd step.  In which we will supply water inside container and rotate that pipe slowly by using some rotating mechanism. If the bubbles come out from pipe then location of a leak can be visually identified easily. After this testing, water sends to water storage tank and will circulate again for further process. 
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Fig.2 C.I.Pipe Leakage Testing Procedure
VI. Calculation
Dimensions of C.I. Pipe
pipe size = 6 (inch)=152 mm

Outside diameter 6.5 (inch)=165 mm

Inside diameter= 6(inch) =152 mm

Inside diameter of hub7.19 (inch)

Length of pipe= 24 (inch) =610 mm

Thickness of pipe =outside dia. – inside dia.=165   -  152     =13 mm

Calculation
         Allowable stresses for C.I. pipe (Drainage or water supply) = 14 Mpa. 

         According to lame’s equation maximum tangential stresses at inner surface of pipe is given by formula,
σt(max) =Pi×(ro² + ri²)
                      (ro² - ri²)

   =0.1 × (82.5² + 76² )

              (82.5² -76²)


  =1.22 Mpa 

σt(max) is less than allowable stresses  so we can apply  10 bar pressure.

Test pressure calculation

           Test pressure is calculated by the given formula:

Pt = 2×Pi
We know that, From design date book Ch. No.10,Sr. no.3 Formula for wall thickness for C.I. is as follows
Wall thickness of pressure vessels(Tb)=Pi×Do+6 mm

       2×Sd                                
where, Pt  = minimum test gage pressure 
           Pi     = internal design gage pressure 
  Sut    = ultimate stress value
 = 350 MPa(High grade SAE50,I.S. Grade35,D.B.T.N.2.3)
 Sd   =Design stress value
        = Sut 
           8             
      =350 
         8
      =43.75 Mpa
 Do = 165 mm
  Tb   = 37.5 mm

Solution :-Wall thickness of pressure vessels(Tb)   =        Pi×Do+6mm


     2×Sd

37.5
      = Pi ×165     + 6 mm

        2 × 43.75
Therefore, Internal pressure (Pi)
   = 3.7 Mpa
Now,For  Test Pressure(Pt)
  = 2× Pi




   = 2 × 3.7




  = 7.4 Mpa

Pneumatic Leak Test  Pressure Relief Device:  A pressure relief device shall be provided, having a set pressure not higher than the test pressure plus the lesser of 50 psi or 10% of the test pressure. Test Pressure. The test pressure shall be 110% of design pressure. Procedure. The pressure shall be gradually increased until a gage pressure which is one-half the test pressure or 25 psi is attained, at which time a preliminary check shall be made, including examination of joints in accordance with para. 341.4.1(a). Thereafter, the pressure shall be gradually increased in steps until the test pressure is reached, holding the pressure at each step long enough to equalize piping strains. The pressure shall then be reduced to the design pressure before examining for leakage in accordance with para. 345.2.2(a).
V. Conclusion
        The location of a leak can be visually identified more easily if the bubbles come out from it container. Using this test helps to maintain safety standards and durability of pipe over a time. Newly manufactured pieces will be initially qualified using the leakage test. We use compressed air which is easily available. It is non-toxic & doesn’t cause air pollution.
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