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	1. [bookmark: _Hlk14887621]Description 
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	Reference is made to the following technical note “K559-2254-PR-TEN-001 N2 purging requirements rev1”, where the requirement of N2 has been investigated especially in relation to the N2 requirement during “Black Shutdown” scenario. It is Contractor understanding that being very huge the N2 quantity (as well as the N2 flow rate) required to displace the remaining H2 mass (after blowdown has been completed, estimated to be around 49 kg), the final choice is the one that considers storing the remaining H2 mass inside the system, installing a liquid seal drum to be located downstream the vent KO Drum. The liquid seal drum will then prevent air entry into the vent system.
It is noted that, in accordance with API 521 Section 5.7.8.6. (SIXTH edition, 2014), like many components of a flare system, liquid seal drums are generally in a position where they can be maintained only on a full plant shutdown. The drum level should be checked in the field on a regular basis: field versus any remote level indication. Since liquid seals are typically considered a "dirty" service, routine cleaning of gauge glasses (if present) can be required. Dirt buildup can also plug the drain or overflow; these should be checked. A liquid seal drum then requires a lot of maintenance.
It should be also noted that the water seal drum will need to be winterized to ensure that no solids are formed during the “Black Shutdown” or afterwards when waiting for the operators to board. Contractors points out that during “Black Shutdown” scenario the winterization cannot be guarantee and therefore it could not be guarantee the absence of any solid (ice) in the liquid seal drum.
In the case that the flow through the seal is too high, it will simply blow the liquid out and become an open connection to atmosphere. If back-flow of air after the relief event, then liquid seal drum is unsafe.
The vent and drain from the seal drum gooseneck vent have the ability to release gas (H2) during a relief event.

For the above reasons, which represent disadvantages in installing a liquid seal drum, Contractor proposes:
1) During normal operation: to consider continuous purging of the vent system by means of N2 to be taken from the Nitrogen Generator Package. This will ensure a constant flow of N2 towards vent exit, preventing air entry into the system.
2) During “Black Shutdown” (and as soon as the blowdown is about to be completed) to consider purging of the vent system by means of a N2 that will be taken from N2 cylinders, in order to ensure that, at the end of the blowdown and when the residual pressure inside the system is no more sufficient to displace the remaining H2 mass, no air entry in the vent system. This solution will require an operator intervention (within the period N2 bottles are used and before the bottle nitrogen supply runs out) to resolve any issues and reconnect power. This solution will exclude any winterization issued during the “Black Shutdown”.
The above solution (points 1 and 2) could represent a good compromise, considering the following:
A. the maintenance and operating issues of the liquid seal drum, as well as cost, weight and space issues due to the size of the liquid seal drum (size to be confirmed during this detail engineering phase);
B. 2-year project lifetime cost;
C. During black shutdown the ignition sources are minimized to natural events (eg lightning).

	2. Response

	Reference documents / Aconex unique numbers


	Point 1:	The intent has always been to continually purge the Hydrogen vent system with Nitrogen supplied from the nitrogen generation package.  
Point 2:	Please note that BLPH is an unmanned facility so operator intervention after a black shutdown will take time.  As discussed Rosetti needs to determine what that period is and how much Nitrogen needs to be stored (in the form of bottles or otherwise) to enable purging of the Hydrogen vent system.  It should also be noted that under “Black Shutdown” the purging design needs to be such that it can take place without power.

Reference is also made to the meeting between CW and RM on 6th Sept 2023 during which it was agreed that RM would conduct further work and share further details with Company, once available.
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