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Automatic PSV Safety Valve Test Bench 
Operation Guidance 

 
 

 
 

 

 

Disclaimer 

The operation manual applies only to the equipment manufactured by Senwell. 
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Overviews 

This is an automatic dual-mode safety valve test bench. It can use both gas and 

water as the test medium to test and calibrate various safety valves ranging from 

DN15 to DN400. And it can automatically carry out safety valve popping test, 

safety valve reseating test and safety valve sealing test. 

Technical Parameters 

Control mode Computer control PSV clamp mode Hydraulic clamp 

Test medium Gas + Water PSV clamp force Max 30 Tons 

Test types PSV popping test, reseating 
test, sealing test 

Safety valve sealing 
method 

Sealing disk seal   
+ Thread seal 

Max test pressure 
400bar for gas test  

500bar for hydro test Pressure precision ± 0.5% or 0.25%     

Applicable valves DN15～DN400 Power supply 220V 50Hz 
(customizable) 

 

Working Diagram 
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Power Console and Operation Panel 

 
Gas booster: If you use an air compressor as the test medium source, the gas 

booter will boost low-pressure air to high pressure. If you use a compressed 

nitrogen cylinder as the test medium source, the gas booster won’t work. 

Prefill pump: helps you quickly bleed the air in safety valve before PSV hydro test. 

Liquid booster: generates high pressure water for safety valve hydro test. 



 
 

 

- 4 - 

- 4 - 

 

         Jinan Senwell Fluid Equipment Co., Ltd  
                      www.senwell-booster.com  service@senwell-booster.com  Mob: 0086-13895173418  

Digital gauge: prevents system overpressure, the parameters have been set 

before leaving our factory. Do not modify the parameters. 

 

N2 Inlet Valve: If you use a nitrogen cylinder as the test medium source, please 

turn on this valve; If you use an air compressor as the test medium source, please 

close this valve tightly. 

Gas Flow Regulator: When please fully open this valve before performing safety 

valve gas test. During the test, rotating the valve counterclockwise will reduce the 

high-pressure gas flow entering your safety valve.  

Liquid Flow Regulator: When please fully open this valve before performing 

safety valve hydro test. During the test, rotating the valve counterclockwise will 

reduce the high-pressure water flow entering your safety valve. 
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Dual Hydraulic Clamps 

It is compatible with safety valves from DN15 to DN400. Multiple sealing disks 

and thread adaptors come with the machine to help you fix and seal both flange 

type safety valve and thread type safety valve on the hydraulic clamps. 

 
 

Preparations 

1. There are five ports on the right side of Power console and five ports on the 

left side of Hydraulic clamp. The Instruction labels indicate the correspondence 

between all ports. Connect all ports using the provided four hydraulic hoses and 

one data cable. Please ensure the hydraulic hoses are installed firmly to prevent 

high pressure leaking. 

2.Before first use, add #46 hydraulic oil into the tank of Hydraulic Power Unit, and 

oil level not exceed the maximum mark on the level gauge. 
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3. Before first use, please add lubricating oil into Air lubricators for gas booster 

and liquid booster. Remove oil cup, then add Lubricating oil (type: ISO VG32) into 

the oil cup, and oil level should not exceed half capacity of oil cup. Rotate the 

top knob to adjust oil drop flow rate to 3~5 drops per minute. Please ensure 

there is sufficient lube oil in Air lubricator during machine running. 

 

4.Connect a 7.5KW Air compressor onto Air Inlet Port with 12mm air hose, which 

locates on the left side of Power Console.  

Tips: Air compressor is power source for the pneumatic valves in the machine, Pls 

connect Air compressor to the machine throughout the entire test process. 
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5. Connect the machine to electric power supply and power on machine. 

Please open the electric cabinet, and flip up three power switches. The machine 

will be powered on and the Power Indicator on the operation panel will light up. 

 

6. When using the machine for the first time, there will be some air remaining in 

the hydraulic lines and hydraulic clamps. Press Clamp Valve button (Green) to 

raise the hydraulic clamp, then press Clamp Release button (Red button) to lower 

the hydraulic clamp. Repeat this process several times to bleed air. 
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How to Install Flanged Type Safety Valve 

Step 1: Select a suitable sealing disk from the provided options and insert a 

suitable O-ring into the slot on the sealing disk. Then place the sealing disk  

horizontally on the top of the hydraulic clamp, and slide three claws to clamp 

your safety valve’s edge. 

Step 2: Press Clamp Valve button (Green button), hydraulic clamp will raise 

gradually. Gently shake the safety valve to check if it is clamped firmly. If yes, 

release Clamp Valve button to stop hydraulic clamp raising. 

 
 

How to Install Threaded Type Safety Valve 

Step 1: Select a suitable thread adapter, and screw it on your threaded safety 

valve, then install the adapter on the Conversion Disk. You can wrap Teflon tape 

around the threads to enhance the sealing effect. 

Step 2: Place the Conversion Disk horizontally on the top of hydraulic clamp,  
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then slide three claws to clamp Conversion Disk’s edge. 

Step 3: Press Clamp Valve button (Green button), hydraulic clamp will raise 

gradually. Gently shake the safety valve to check if it is clamped firmly. If yes, 

release Clamp Valve button to stop hydraulic clamp raising. 

 

Test Program Settings 
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1.Click button A to enter valve information entry interface, and all information 

you enter here will appear in the test report generated after test completed. 

 

2.Click B to select PSV Gas Test or PSV Hydro Test; 

3.Select Single-Round or Triple-Round Test Mode in block C; 

4.Pressure-Time curve will display in block D; All test data will display in block E; 

5.Click button F to query all test reports. 

6. Reseating delay: normally set 5 to 10 seconds (system default is 5 seconds). 

7. Reseating delay: enter a value as your need (system default is 120 seconds).  

 

Safety Valve Gas Test 
First of all, select the test medium as Gas. 
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1. If use Air as Test Medium 
If you are going to use an Air compressor as the test medium source, please 

make sure N2 Inlet Valve is closed tightly on the operation panel. 

 

Connect a 7.5KW Air compressor to the machine's Air Inlet port via a 12mm air 

hose. This machine has a built-in gas booster and a gas buffer tank. The gas 

booster will boost your low-pressure air to a higher pressure and store it into the 

gas buffer tank for your later test using. 

 

Pull up Air Regulator For Gas Booster, rotate the knob to set air pressure to  
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about 6Bar, then push down the knob to lock it. 

 

Set a pressure value for gas buffer tank (maximum 400bar), then click Start Gas 

Booster button, the gas booster will automatically boost then low-pressure 

compressed air. It will automatically stop when reaching your preset pressure, 

and it will automatically restart to supplement pressure when the gas buffer tank 

pressure is insufficient, without your intervention. 

2. If use Nitrogen as Test Medium 

Tips: If you are using a compressed nitrogen cylinder as the test medium source, 

the gas booster inside the machine won’t work.  

 

Connect a Nitrogen cylinder (15MPa or 20MPa) to the machine's N2 Inlet port. 

Then turn on N2 Inlet Valve fully, the high-pressure compressed nitrogen will 

directly enter the built-in gas buffer tank for your later test using. 
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3. Safety Valve Gas Test Operation Steps 
Step 1: Input your safety valve’s setting pressure in computer as following. 

 

Step 2: Slowly rotate Pressure Reducing Valve, when Post-Valve Gauge reading is 

a little higher (about 10bar) than your PSV’s setting pressure, stop rotating. 

 

Step 3: Click Single-Round or Triple-Round Test Mode button to start test job. 

Tips: Triple-Round Test Mode means the machine will perform three consecutive 

tests and average the test data to eliminate deviation. 

 

Step 3: Slowly rotate Gas Flow Regulator while observe Precision Gauge. When 
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the pointer of precision gauge is rising steadily at rate of about 1bar/second, 

immediately stop adjusting Gas Flow Regulator. 

 

Tips: The upper row precision pressure and the lower row precision pressure 

always display pressure values synchronously, thus avoiding errors. 

Step 4: The machine will automatically perform three test steps in sequence: 

safety valve popping test, safety valve reseating test, safety valve sealing test.  
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Buzzers on, which indicates safety valve gas test is complete. All test data will be  

displayed in the area below, and the machine will automatically generate and 

pop up a test report, or you can click Query Test Reports button to find it. 

Tips: If you want to test another safety valve with same specifications and 

parameters, there is no need to reset the test parameters. 

Step 5: After all test jobs done, click Start Gas Booster button to turn off gas 

booster. Click Manually Unload Pressure to release high pressure in machine. 

 
 

4. Safety Valve Leakage Rate Test 
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In the above tests, this machine can detect and record the pressure drop value of 

your safety valve, thus reflecting the sealing condition of your safety valve. If you 

need to calculate the safety valve’s leakage rate, you will need to use a bubble 

recorder. Generally, safety valve sealing test pressure is 90% of its setting 

pressure, which may differ in some countries. 

Step 1: Connect a bubble counter to your safety valve’s outlet with an air hose 

(you need to use a plug or sealing flange to block the safety valve’s outlet). 

Step 2: Slowly rotate the pressure reducing valve clockwise, when the precision 

gauge reading reaches 90% of your safety valve's setting pressure, stop. 

Step 3: Activate the bubble counter, and it will automatically record and display 

the total number of bubbles leaking from the safety valve per unit time. 

 

Safety Valve Hydro Test 

Safety valve hydro test typically uses clean water as the test medium.  
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During the test, some water will spray out from your safety valve outlet, please 

take waterproof measures for the surrounding environment in advance. 

Firstly, connect your water supply to Water Inlet Port on the left side of machine. 

Then turn on Water Inlet Valve, and select the test medium as Water in computer. 

 

Step 1: Click the Bleed Air button in computer to start the built-in Prefill pump, 

which will quickly bleed the air trapped the pipeline and your safety valve. After a 

while, stop bleed air. 

Step 2: Input your safety valve’s setting pressure in computer as following. 

 

Step 3: Pull up Air Regulator For Liquid Booster, then rotate the knob to set air 

pressure to about 6Bar, then push down the knob to lock it. 

 

Step 4: Click Single-Round or Triple-Round Test Mode button to start test job. 
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Tips: Triple-Round Test Mode means the machine will perform three consecutive 

tests and average the test data to eliminate deviation. 

Step 5: Slowly rotate Liquid Flow Regulator while observe Precision Gauge.When 

the pointer of precision gauge is rising steadily at rate of about 1bar/second, 

immediately stop adjusting Gas Flow Regulator. 

 

Tips: The upper row precision pressure and the lower row precision pressure 

always display pressure values synchronously, thus avoiding errors. 

Step 3: The machine will automatically perform three test steps in sequence: 

safety valve popping test, safety valve reseating test, safety valve sealing test. 

Buzzers on, which indicates safety valve hydro test is complete. All test data will 

be displayed in the area below, and the machine will automatically generate and  
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pop up a test report, or you can click Query Test Reports button to find it. 

 

Tips: If you want to test another safety valve with same specifications and 

parameters, there is no need to reset the test parameters. 

Step 4: After all test jobs done, click Manually Unload Pressure to release high 

pressure inside machine. 

 
 

How to Remove Safety Valve after Test 

Step 1: The machine will automatically unload pressure after test. Just in case, 

please click Manually Unload Pressure button in computer again to release 

pressure inside machine. 

Step 2: Press and hold Release Valve button, when the pressure gauge reading 

returns to zero, then release the button. In this way, the safety valve will lower to 

its lowest position. 

Step 3: Loosen the three grippers and then remove your safety valve.  
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Notice: Do not disassemble your safety valve during the machine preforming 

testing job. If you need to remove the safety valve midway, please stop test first 

and click Manually Unload Pressure in computer to release pressure in machine. 
 

Precautions 
1. During the machine running, if you encounter an emergency, please press 

Emergency stop button immediately. 

2. The digital gauge on the machine is used to monitor the machine internal 

pressure in real time to prevent overpressure. However, if overpressure occurs 

inside the machine, the machine will automatically stop running. And the digital 

gauge has been pre-set at the factory, please do not reset it. 
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Click to Watch Demo Videos 

Automatic PSV Test Bench model PSV400-CC-DM (Gas Test + Hydro Test) 

Machine Overview https://youtu.be/M6Xpqzmf16E 

Test Program Software Overview https://youtu.be/ajeDxrW5k-M 

Operation Tutorial https://youtu.be/7xKqfhnF3Bo 

Automatic Safety Valve Test Bench model PSV400-CC-SM (Gas Test Version) 

  Operation Tutorial https://youtu.be/2V7ug-69zhM 

Bubble Counter for PSV Leak Rate Test https://youtu.be/PID0U-sdX8Q 
 
 
 
 
 
 
 
 
 
 

Jinan Senwell Fluid Equipment Co Ltd 

Sales engineer: Kevin Zhang 

Website: www.senwell-booster.com 

Mobile/Whatsapp: 0086-13895173418 

Email: service@senwell-booster.com 

Add: No.16, Industrial North Road, Jinan City, Shandong Province, China 

 

 
 
 
 
 

Any improvements or upgrades will be made without prior notification. Pls refer to actual product 


