Rupture Pin Technology

Rupture Pin Valve

Installation, Operation and Maintenance Instructions


You have purchased the latest technology in pressure relief devices.  The Rupture Pin Valve has been developed from years of research and development in a quest to solve the many shortcomings of other pressure relief devices. These instructions are provided to guide qualified maintenance personnel in the Installation, Operation and Maintenance of Rupture Pin Valves. It is not all-inclusive and is to be used as a guide with recognized safe valve installation, operation and maintenance practices.

Unpacking -  
Rupture Pin Valves are shipped in boxes, crates or on pallets. Valves are to be carefully unboxed/uncrated or unstrapped and all packing material removed from valve. Documentation for the valve(s) is enclosed with the valve in an envelope. This pack contains Valve Test Certification(s), Certified Drawings and these instructions. Information contained in this pack must be stored in a safe place for future reference. The certified drawings indicate recommended spare parts for one year’s operation. Pin re-ordering data can be found on the Test Certificate or the pin’s data tag, attached to each pin (please provide valve Serial Number and Pin Code).  New pins can be ordered by furnishing just valve Serial Number.

Do not handle the valve by the pin cage. The pin cage is carefully aligned and adjusted when the valve is certified; this alignment must be maintained for proper operation. While the pin cage is quite rugged, careful handling will avoid problems in operation. Improperly aligned pin cages always result in lower set point.  Never disassemble the pin cage; this is not necessary to do any maintenance on the Rupture Pin Valve.
Installation - 
Rupture Pin Valves are installed just as other relief devices. All flanged valves require the use of proper gaskets or sealing aids. Wipe all flange faces clean with a suitable solvent prior to installation. Bolt flange connections with only approved bolting materials, using proper torquing practices. Install threaded valves with Teflon tape or other suitable thread sealant and tightened properly before operation. Typically, Rupture Pin Valves are installed with the pin cage in the up or vertical position; any other installation must be specified at time of order and prior to testing at RPT factory.

The Pin – The pin will perform as designed as long as there is no damage to the pin.  Inspect the pin for damage; roll the pin on a flat surface to check straightness. If the pin rolls smooth and no sign of damage, install the pin.
Operation - 
Rupture Pin Valves have only one moving part (the piston) and operate on the simple principle of Euler’s Law of Compressed Columns. The pin acts as the sensor and actuator. As the pressure acts upon the valve’s piston surface(s), the axial force is applied to the pin. As the pressure approaches the set point of the valve, the pin may bow under the load. If the line pressure is removed, the pin will return to its original shape. There is no permanent deflection because the pin has not passed the elastic limit of the pin material. However, if the pressure is increased to set point, the load on the pin will cause the pin to buckle, allowing the valve to open instantaneously.


To reset the valve, the pressure must be reduced (preferably removed) to reseat the piston and install a new pin. The piston cannot be reseated under excessive pressure and it is unsafe to do so.


Reseating the piston assembly is done by first removing the holding nut (see drawing) and removing the bent pin (it may be necessary to wiggle the pin slightly since the pin is held in a very precision bore). Next push the piston assembly back on seat (into the valve). A steady push is desired over a quick push, to avoid damaging the piston seal o-ring. If the valve does not go on seat easily or leaks after resealing, then piston seal damage may have occurred. Refer to the “Repair” section for specific instructions on piston seal o-ring replacement. Never hit the piston or piston stem directly with a metal object.

After the piston assembly is reseated, a new pin may be inserted into the piston’s tapered insert and then screw the holding nut in place (note the pin will slide securely into the insert in the holding nut while tightening). Slightly snug the holding nut with a wrench. It just needs to be tight enough to overcome vibrations, which would cause it to loosen. The valve is now ready for operation.


A word of caution! - The piston stem of the valve must be protected from nicks and scratches when it is exposed. Bushing seals will be damaged and possibly leaks may develop if the stem is damaged. It is also important to avoid the pin cage with all parts of a person’s body, wrenches and tools while the valve is in service. If an overpressure condition would occur, severe damage to one’s self or the valve could result if the pin were to buckle.

Annual Maintenance – Rupture Pin Technology recommends that the Rupture Pin Valve is checked at least once a year to ensure that the piston is able to move. The time period between checks may be adjusted according to your individual specifications and/or company polices. This can be done very quickly and easily.  There are two ways to ensure the piston moves freely.  
The first way is to remove the pin and apply approximately 20% of the set pressure to the valve; if the piston has not come off seat then refer to the following section labeled “Repair”. If the piston has moved, reinstall the pin and continue operations. 
Warning – This way is to be used only as last resort. First way is recommended. Pin could buckle unexpectedly. Always keep all parts of a person’s body, wrenches and tools out of the pin cage area while performing this piston movement procedure. Use extreme caution when using this method!  The second way is to apply 10-20% of the set point pressure to the valve. Then very carefully rotate the holding nut counterclockwise ½ to 1 turn – do not rotate more than 1 full turn. Notice the piston movement.  If the piston doesn’t move and you have play (the pin will be loose) in the pin, then refer to the following section labeled “Repair”.  If the piston moves up and down with the rotation of the holding nut, tighten down the holding nut back to original position and continue operations. 
Repair - Rupture Pin Valves require very little maintenance and/or repair. Rupture Pin Technology recommends the use of anti-seize on all threaded fasteners. All seals may be replaced by removing the bonnet assembly. It is not necessary or recommended that the pin cage be disassembled. Removal from the vessel is the choice of the maintenance personnel, based on the material flowing through the valve and personal judgment. Removal is not required to service the Rupture Pin Valve, but is recommended for thorough inspection (the inlet seat area is difficult to inspect without looking into the inlet port).


To replace seals, remove the bonnet assembly. Warning - all pressure should be removed from the valve and blocking valves closed if the valve is left in place. The bonnet assembly is removed, as a unit, by removing the bonnet bolts; the bonnet assembly slides out of the body. Pry slots are provided on some models while others may have lifting lugs. Valves without either are small enough to handle without these aids.


With the bonnet assembly removed, all seals can be reached for inspection and replacement. Start by removing the piston assembly by pulling it out of the gland bushing (if equipped). The gland bushing can be removed by removing the snap ring, retaining bolts, or retaining ring.

Inspect all o-rings, grooves, and matching sealing surfaces for foreign material, nicks, and scratches. Remove any foreign material by a suitable means. Avoid creating any damage to the sealing surfaces while removing the foreign material. Any nicks and scratches may be polished out with emery cloth (220 grit or finer). Castor oil is recommended as an o-ring lubricant when re-assembling. Commercial o-ring lubricants tend to stick over a long length of time where as castor oil will not.


The piston seat area should be inspected for any foreign material or damage.  Inspection of the piston o-ring groove is also necessary for damage or foreign material. The same procedure for the bonnet and gland bushing applies.


After all seals and sealing surfaces are inspected, installed and lubricated with castor oil, assembly is reverse of disassembly. 
A word of caution - Many pinch points are present when disassembling/assembling a Rupture Pin Valve. Care should be taken to avoid putting one’s personal position in danger. All the parts have been carefully machined and should not require excessive force to take apart or reassemble. If parts are difficult to remove or reassemble, inspect other parts of the valve for interferences.
Disassembly of Pin Cage – It is not recommended that the pin cage be disassembled; but if you must, never disassemble more than one valve at a time - to avoid mixing of spacers and posts. Spacers and post are custom machined to match each valve as to its specific set point. If several valves are to be disassembled at one time, it is recommended that the parts be identified as to their origin before disassembly has begun. Mixing of post and spacers usually result in inaccurate set points (usually lower).


Begin by removing the holding nut and the pin. Remove the hex nuts located on the top of the top plate. This will allow for the top plate to be removed. The spacers can then be slid off the post. The post is threaded into the bonnet. They may be difficult to remove and a lubricant such as WD-40 may be applied to assist in removal.


Assembly is reverse of disassembly. Warning – It is important that the pin cage assembly be in alignment with the bonnet. Tighten bolts in a “star” pattern to keep equal torque on all post. Once pin cage is reassembled, an installed pin should spin freely between the piston insert and the holding nut.

Unexpected Problems - Should you encounter any unexpected problems, need assistance or require replacement pins, please call Rupture Pin Technology for help. They can be reached at (405)789-1884 from 8:00 am – 4:30 pm (CST). Please have the valve serial number (found on valve tag, valve bonnet, and test certificate) ready when you call.
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