7/28/04 VUVRF Studies – new pump station prototype test

A prototype mock up of proposed modifications for the vuvrf1 pump station has been setup in the UVUVring.  It has been plumbed with hoses and setup to permit temporary valving into the system, bypassing the existing mixing valve. The modification replaces the mixing valve configuration for cooling. It  closes the cooling loop through the mushroom and provides cooing through a heat exchanger via a linearized stepper motor type  cooling valve .

Below is a chart of control current vs flow for the cooling valve (data was taken in the blockhouse where the prototype was constructed for testing)-
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A low flow turbine flow meter (invalco) is installed in the system to monitor cooling flow through the heat exchanger. An interface converts rf from the turbine to a 4-20mA signal proportional to flow.
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The temperature setpoint was cycled between 42deg C to 60 deg C to document system response before and after changeschanges.

Red = setpoint     Blue = temperature horizontal increments = 5mintes
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With new pump system configuration:
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After the switch to the new system beam was injected to full current and temperature was 

Monitored. 
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Cooling control current and heat exchanger cooling flow were monitored via history also:
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LFE Settings:

Primary (heating)

PB 
- 12

Reset 
– 0.1

Rate
- 0

Secondary (cooling)

PB
-3200

Reset
- 0.1

Rate
- 0

LFE settings were adjusted and did affect the oscillation of the temperature but attempts to use the “self-tune” function were unsuccessful. LFE Settings were returned to original  numbers.

A second data set was taken of the cooling valve operation inside the VUV ring to determine if the operation was smooth and if minimum step size was a factor.
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Further study is needed:

Data shows a notch in the valve operation that was not seen in the first courser data set.

This notch and LFE tuning adjustments will require further study. 

We were also plagued by as yet unexplained beam dumps several minutes into the fill during several injections with this pump setup. 

The system was returned to the original mixing valve configuration for operations.
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