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 Control System Interlocks / Safety Instrument Functions 

• Physically Exist

• Sensors and actuators used ‘proven in use’ 

• Threshold value set same as in risk analysis report

• Access to the threshold is protected

• Periodically tested & Test frequency complies with functional 

specification requirement

 Pressure Relief Devices

• Physically Exist

• Installed w’out any shut-off valve (in case of valve, complies with good practice)

• Inspected at regular intervals

• Opening pressure same as in risk analysis report

• Sized for the scenario

 Passive Safeguards 

• Physically Exist

• Inspected regularly & Inspection frequency complies with plant inspection plan

• Sized for scenario

 Safeguard (IPL) Management 

• Cause & Effect matrix is up-to-date

• Categorized as ‘Safety Critical’ for purchasing & service provider

• By-passing of Safeguard is recorded
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Testing a Vessel High Level Sensing Instrument in Hazardous Service

A proof test challenge

In order to assure a high level interlock is functioning properly, 

the sensing device must be physically tested.  Normally, the 

sensing device itself must be removed from the vessel and tested 

in a bucket of water or some other liquid.  

However, for the removal of a device from a vessel that contains 

a hazardous material, a procedure that assures safety and no 

personnel exposure must be developed.

Summary descriptions of level device testing for six sites are listed below.

Site A  – Dual level indication floats are in the propylene oxide tanks and are only tested 

when the tanks are empty.

Site B – Testing of a knockout drum of sulfuric acid level switch.  Operations personnel will 

empty the drum and wash it.  Maintenance personnel preform a line break wearing chemical 

specific PPE then remove the switch and test it in a bucket of water.



Summary descriptions of level device testing for six sites are listed below.

Site C – They do remove high level probes and bench test the functionality in a bucket of water.  

Depending on the situation an MOC is required to temporarily disable the interlock. Operations would 

then put the equipment in a safe condition. Some isolation or blinding might be required by 

maintenance. In the nitrogen blanket case, the mechanic or tech would wear a full face respirator 

connected to breathing air to protect against an oxygen deficient atmosphere. The mechanic or 

technician will also wear the PPE to protect against possible exposure to the chemical stored in the 

tank.   It can require a total chemical splash suit and hood and respirator. Then they would remove the 

device with normal or non-sparking tools, and install a temporary blind flange until the interlock and 

device can be tested, calibrated, and repaired or replaced, and re-installed.

Site D – Testing of high level sensing instruments is avoided since they can schedule their work during 

a shutdown.

Site E – The valves are set up so that pressure sensing instruments can be properly isolated and taken 

out of service. It is still a line break and requires the full PPE for the given chemical, but once the line is 

broken and conditions have been determined to be safe, PPE can be downgraded.  Level indicating 

floats are not tested.

Site F - In the case of a vessel that is operated at very low pressure (DMAPA), the vessel is locked out 

so that nothing can flow into or out of the vessel.  They suit up in the proper PPE, pull the switch and 

install a temporary blind to keep vapors from coming out any more than needed.   In vessels that are 

maintained at a bit higher pressure (Epichlorohydrin and Monochloroacetic Acid), the pressure is bleed 

off, first, by venting through a scrubbing tote.  In both cases, once the venting is complete and the 

vessel is locked out, the line break procedure is followed including wearing the proper PPE and the 

level switch is pulled.  Again, a blind flange is installed.  The level switch is then tested in a bucket of 

water before it is re-installed in the vessel.
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