OP1.2b experiments with closed gate valves in HM30
[bookmark: _GoBack]Reference discharge: 20181010.040 (standard divertor configuration, Icc=2kA, detached, all gate valves open).
Discharge 20181010.037 and .038, gate valves in AEH30 and AEP30 closed (standard divertor configuration, Icc=2kA, detached).
Consider all three discharges at time 4 sec. after ECRH start.
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The neutral gas pressure in AEI30 around 4 s. is the same for both discharges (037/040 or 038/040, the ratio oscillates around 1), which means the particle source (streaming from the divertor plasma into the subdivertor space) is the same in all discharges. At AEH30 the pressure is a bit (~5% - 10%) higher in the shots with closed valve (037 and 038) compared to the reference shot with open valve (040). If the NGMs measure that precisely, this means that we see a slight effect of the valve on the pressure at AEH port. The effect is very small, which confirms our assumption that most particles are leaking through the slits in the divertor closure (specified slit surface 140-200 cm2/divertor comparing to effective opening surface to the AEH turbo pumps of ~45 cm2). 
In all three discharges the pressure measured at the pumping slit (AEI) is 50% larger as the pressure at the pumping port (AEH). This can only mean that the particles streaming through the pumping slit are passing by the pumping port and leaking somewhere else behind this port or sideways of the port. Otherwise the pressure drop cannot be explained.

Conclusions of the experiment: 
· most of the particles in the sub divertor space are streaming through leakages back into the main chamber. This supports the specified surface of the leakages (of 140 cm2 each divertor) comparing to the effective opening at AEH port providing the pumping speed (of 45 cm2 each AEH port). The reached leakage area is even larger than specified, probably at least 200 cm2 or even larger.  So the closure is leaking, but nevertheless was necessary and enough to create the neutral pressure ratio of typ. 30 in the detached discharges. Therefore the OP2 closure should aim at similar leakages or better (each piece of additional closure helps), however the cryopumps make the situation a bit better. Finally, we got estimates from Yühe (EMC3-EIRENE) and released the surface of the leakages to 700 cm2/divertor (which comparing to TDU mostly reflects the impact of the cryopumps).
· The particles are streaming by at the AEH port and leaking out somewhere behind or besides it. 
· The closure is leaking but nevertheless necessary to reach the neutral compression and pump significantly through the AEH ports.

Fulling vs. pumping rates:
20181010.037 (AEH30+AEP30 valves closed)
Total fueling rate (by hebeam) = 22.5 mbarL/s +/-30%
Total pumping rate = 11.5 mbarL/s
20181010.038 (AEH30+AEP30 valves closed)
Fueling rate = 15 mbarL/s +/-30%
Total pumping rate = 10.5 mbarL/s
20181010.040 (all valves open)
Total fueling rate (by hebeam) = 30 mbarL/s +/-30%
Total pumping rate = 12.5 mbarL/s (pressures same as in 037 and 038 but 20 pumps instead of 18).

i.e. we pumped between 40% and 70% of the fueled particles. Including the uncertainty of the fueling rate: between 30% and 90%. 
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