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Inspection Procedure for Leak Testing 
 

 

APP ROV
ED:_________________________  DATE APPROVED:__________  DATE EFFECTIVE:__________ 
           Maintenance Manager 
 

 
PURPOSE This procedure is a guideline for the inspection of pressure components by the 

leak testing method.  This method is more commonly known as vacuum boxing 
and also pressure testing of repads. This may be accomplished by the use of 
applying pressure or vacuum across the item to be tested  and applying a leak 
detecting solution on the low pressure side of the test item.  

. 
 

REFERENCES •  Hazardous Energy Control Procedure 

   •  Safe Work Permit 

•   National Board of Boiler and Pressure Vessel Inspectors (NBIC), National 
Board Inspection Code ANSBI-NB-23. 

•   API-510Pressure Vessel Inspection Code, Latest Edition. 

•   American Society of Mechanical Engineers (ASME), Section V Article 10. 

•   Process Safety Information for the equipment being inspected. 
 
 
SPECIAL Refer to proper MATERIAL SAFETY DATA SHEETS. 
EQUIPMENT  
 
PREREQUISITE This procedure requires qualified craftsmen. 
 
 1. REVIEW this procedure to ENSURE all steps and cautions are clear and all 

hazards have been DEFINED.  Match the proper MATERIAL SAFETY 
DATA SHEETS with the equipment service. 

 
 2. Use special precautions defined on MATERIAL SAFETY DATA SHEETS 

and verify operation of all safety showers and eyewashes near the work 
area to ENSURE they are in good working order. 

 
 3. Take proper steps to VERIFY that equipment to be worked is properly 

CLEAN and CLEAR of hazardous material. 
 
 4. WEAR proper protective equipment. Prior to any inspection, a review of the 

following should be done through equipment inspection files, mechanical 
integrity books and databases: 

 
Inspection history 
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• Current mechanical design requirements 

• Inspection frequency table 

• Previous repair history 

• Re rating history 

• Material degradation 

• Corrosion Rates 
 

The inspector should become familiar with operating conditions and the process 
chemistry the equipment is subjected to and determine if the equipment is 
susceptible to process environmental cracking. 

 
PROCEDURE 
Sensitivity 

The sensitivity of these test methods will enable the detection of 1 to 10 
std.cc/sec. range of leakage at a differential pressure of one atmosphere.  The 
following factors may effect the sensitivity of this test.   
 
Surface tension of the leak detector selection.  The surface tension of the leak 
solution should be low to increase sensitivity. 

 
Cleanliness of the item being tested. 

 
Weather conditions. 

A.  Temperatures - The use of specially formulated leak detector solution is 
necessary to conduct this test at temperatures below 40ºF.  When it is 
very cold it is difficult to conduct this test due to rapid evaporation of the 
detector solution. 

B.  Strong Winds - Strong winds tend to disperse the detector solution and 
the bubbles formed  by leakage. 

C.  Precipitation - Rain, heavy fog tends to dilute or wash away the detector 
solution. 

 
Equipment 

For vacuum box testing vacuum boxes may be made or purchased from 
Indelco Inc., American Parts and Supply Equipment or equivalent.  Air ejectors 
must be a Peneberthy #1A or equal.  Pressure gauges shall be attached to the 
boxes and shall read in psi and or Hg. 

 
Following is a listing of preferred leak detecting solutions in order of preference: 

A.  “Snoop” by Nuclear Products Company, 15635 Saranac Road, 
Cleveland, OH 44100. 

B.  “Seamtest Concentrate - Low Temperature” by Winton Products 
Company, P.O. Box 3332 Charlotte, NC  28203. 

C.  “Special Vacuum Box Testing Mixture”  this mixture is prepared by 
mixing a liquid soap such as “Joy”, “Ivory”, etc., with water.  This 
mixture can be prepared by mixing one part soap with two parts water.  
To prevent icing in cold weather ethylene glycol (antifreeze) may be 
added at a ratio of 10 parts solution to one part antifreeze.  This 
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solution should be prepared in advance to allow the bubbles to settle 
before use. 

 
Equipment for application of the leak detecting solution.  For small leaks, the 
following is a list in order of preference, for applying a continuous film of leak 
detecting solution free of bubbles. 

A.  Spray application using a pump up type garden spray can. 
B.  Spray application using a plastic squeeze bottle or oil squirt can. 
C.  Brush application using a short handle 1” painter’s brush.  Do not apply 

the leak detecting solution by stroking movements.  Apply the solution 
by holding the brush just above or at the upper end of vertical seams 
and allow the solution to flow over the area.   

 
Adequate lighting around the area to be tested shall be required.  

 
The vacuum testing method may be applied to such items as flat or corner 
welds in tanks. 
 
Check the vacuum box valve and gauge for serviceability before conducting the 
test.  Check the sealing gasket and the transparent window for any signs of 
deterioration.  The transparent window should be clean and allow good 
visibility.  Test the vacuum box on a plate to ensure that it is capable of sealing 
and can maintain a gauge pressure of 8 psi.   
 
Apply the leak detector solution over the area to be inspected.  Put the vacuum 
box over the area to be tested.  As soon as the vacuum box is seated open the 
air to the ejector to obtain a firm seal.  Hand pressure on the ends of the box 
may be required to obtain a seal. 
 
Observe the detector solution in the area of the box where the air is being  
ejected to prevent overlooking large leaks that will tend to blow through the 
solution or foam instead of forming bubbles. 
 
When a vacuum of two to four psi is obtain view the area for at least 5seconds 
for any formation of bubbles indicating a leak.  For small leaks a vacuum 
pressure up to 8 psi can be applied to help locate leaks. 
 
Overlap the area being inspected by at least two inches to insure that complete 
coverage is obtained.  
 
The pressure testing method may be applied to such items as repads, jacket 
piping, sumps in tanks or any other items which may withstand internal 
pressure. 
 
The pressure test will be conducted on a reinforcing pad after the nozzle  is 
completely welded in place but prior to a hydrostatic or pneumatic test. The 
area to be tested shall be clean of any slag, dirt, debris or any other extraneous 
matter that might interfere with the interpretation of the test. 
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All opening in the test boundary should be completely blanked or sealed off.  
The test boundary is then pressurized to the specified test pressure. 
 

WARNING:  
 DO NOT USE OXYGEN, ACETYLENE, OR 

ANYOTHER FLAMABLE GAS AS THE 
PRESSURIZING MEDIUM. 

 
Apply the leak detector solution to the area to be inspected in a continuous film 
free of bubbles.  Observe this area for a minimum of ten seconds after the 
application. 
 

REPAIRS 
After any repairs are made, the repaired area will be tested by the same 
method as the first inspection. 

 
REPORTS 

A report should be made which includes but is not limited to the following items. 
 

Equipment Number 
Area tested (i.e. floor, corner weld, repad on six inch nozzle, etc.) 
Results of the test 
Person conducting the test. 

 
END 


