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We present new results from a US-PRC boundary physics collaboration where 1) lithium 

(Li) powder was injected to eliminate ELMs in upper-single null (USN) shape that used the 

ITER-like tungsten monoblock divertor; 2) a 2nd generation flowing liquid lithium limiter 

was inserted into the EAST midplane and used to mitigate plasma-materials interactions 

(PMI); and 3) Li granule injection was used for ELM triggering studies. Li powder was 

injected into upper-single null H-modes using the ITER-like tungsten monoblock divertor. 

At constant injection rates, the ELM elimination became progressively easier, suggesting a 

cumulative wall conditioning effect. An edge coherent mode was evident, as typical with Li 

conditioning. Normalized energy confinement HH98y2 was maintained ~ 1.2, above the 

previous ELM elimination with Li injection on the lower C divertor with HH98y2 ~ 0.75. A 

2nd generation flowing liquid Li limiter inserted into EAST was found to be compatible 

with H-modes, even when placed within 1cm of the separatrix in RF heated discharges. A 

Cu plate is used for the heat sink, with a thin stainless steel coating for Li compatibility. 

This limiter had several design improvements over the 1st generation limiter. The heat flux 

exhausted by the 2nd generation limiter was up to 4 MW/m2. Also, short-lived ELM-free 

phases were observed for the first time in EAST with increasing τE and transient HH98y2 < 2 

when the 2nd generation limiter was inserted. Finally ELM triggering studies with a 

four-chamber Li granule injector showed a size threshold for ELM triggering probability, 

as qualitatively predicted by theory. *Research sponsored by the U.S. DoE under a 

US-PRC PMI collaboration, and by a few agencies in the People’s Republic of China. 
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