Summary and actions from the meeting on ID evaporative system control

Presents:

Janet Carter, Stephane Berry, Pierre Bonneau, Richard Bates, Vic Vacek, Pamela Ferrari, MO

Scope: critical review of the control system in preparation of the PRR of external evaporative system

· The system control is handled by three PLC:

· 1 for the main cooling plant (mainly control of compressor)

· 1 for the heaters on return tubes at USA15 side

· 1 for the heaters on return tubes at US15 side

· The PLC is connected (via bus) to a PC sitting in the control room from which is possible to monitor and operate the system, setting the required working conditions:

· ON-OFF of individual circuits

· Change the evaporation temperature in detector structures

· In case of failure either of the main control PC or of its link to the PLC the PLC will run in stand alone mode according to the last setting received from the main control and the evaporative system can still continue to operate normally

· ACTION on Stephane: need to have an emergency stop of the system, which could be operated from the control room also in case of failure of normal communication bus with USA15. Need to define emergency shut off procedure of the plant in these conditions

· The pressure in the inlet tubes (determining the flow) and the pressure in the return tubes (determining the evaporation temperature in the cooling structures) are set by I/P converters sitting in the pneumatic rack in USA15.

· The minimum change frequency of each set point is 1 time/10 minutes

· The pressure in both inlet and return tubes is regulated at a level of groups of circuits. The current grouping is by quarters (90 deg sections of pixel+SCT) each one corresponding to a cooling rack on platforms

· ACTION on Pierre: change the grouping criteria to one group per detector (1 for pixel, 1 for SCT barrel and 2 for SCT ECs) and 3 for the three thermal enclosures of SCT. Total 7 groups with corresponding 7 I/P converters for input pressure control and 7 for output pressure control (instead of the current 4)

· Individual tuning of the pressure might be needed to:

· adapt the flow (inlet pressure tuning) to the real working conditions of each circuits: the goal being to minimize it, which minimizes the heater power and the compressor capacity (important for the initial system, which could be tuned down to lower capacity according to the lower initial power dissipation of the modules, thus allowing for using maybe 1 compressor less)

· adapt the evaporation temperature (outlet pressure tuning) in the cooling structures to the different thermal efficiencies with the aim of keeping the module temperature uniform in the detector thus minimizing thermal stresses.

· However no manual pressure regulation valve can be installed on the pneumatic line after the I/P converters

· ACTION on Pierre: see if the pressure regulators could have a manually tunable set point. Of course tuning would have to be done on the platforms, but this is foreseen only during the first start up and from time to time during running

· ACTION on Pierre: check if it is possible to have a connection to the DCS close to the cooling racks on the platforms, to allow interaction with system control while tuning the pressure regulators

· In case no individual control can be implemented, all the circuits of each detector group will have to be run on the same set point. This means that the evaporation temperature set will be driven by the circuit having the worst thermal performances and the flow set will be driven by the circuit having the worst case combination of highest power dissipation, lower heat exchanger efficiency and higher input liquid temperature. This might end up with high flow from the beginning, which is undesirable

· Temperature sensors on both modules and on the return tubes are primarily used for power supply interlock to protect the module operation. They are not playing a direct role in the control of the cooling system, but their readout will be used by the operator to tune the pressure in the cooling circuits to achieve the required temperatures on the modules

· ACTION on Janet: to check if and how many temperature sensors have been foreseen for the SCT thermal enclosure cooling circuits (need to have sensors also on return tubes like for the module cooling circuits

· ACTION on Stephane: heaters on return tubes must be switched ON only when the relevant cooling circuit is turned ON. When the circuit is turned OFF then the heater will have to stay ON until the residual liquid in the inlet line is fully evaporated

· ACTION on Pierre and Bogdan: High-pressure operation of the system during warm tests would require the backpressure regulator to manage a high Dp (almost fully closed). This is in principle possible, but requires some testing to be done on the rig in bld.175 at the same time of the capillary tests (dummy staves do not withstand high pressure)

· High pressure operation of the cooling system during warm tests should not change the operating conditions of the cooling plant (and of the compressor), thus should not require any need of bypassing the compressor with the liquid pump.

· The final system will have a small compressor to be used to recuperate the coolant in emergency. For the time being in the SR-building system it is planned to install only 1 compressor, which will not be connected to the UPS. In case of power failure the system would naturally pressurize up to 6.5 bar(g) unless the fluid is pumped back to the condenser. ACTION on Steinar Pierre and Heinz: need of a small emergency compressor to pump back the system allowing not loosing the coolant in case of failure of the main compressor?

