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Abstract: 

Fission product neutron poisons present a challenge in the design of a nuclear reactor controller. When 

poisons build up over the first few days of operation, negative poison reactivity is gradually inserted; this 

must be counteracted by inserting positive control reactivity. As an alternative to gain-scheduling during 

this period of poison build-up, this paper investigates the use of burnable poisons in a molten salt 

microreactor to minimize the need for unity point drift to keep the reactor critical. A numerical solving 

script is used to identify possible burnable poison cocktails with transmutation effective half-lives similar 

to the fission-yield rate of fission product poisons. Through this methodology, it is proposed that a 

fluoride salt of gadolinium enriched in its 155 and 157 nucleon isotopes be added to fuel salt upon initial 

start-up to avoid the need for a start-up gain-schedule. 

 


