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1.0  Scope


This specification defines the requirements for 15 kA conventional (not HTS) power leads to be delivered to Fermilab for use at the Magnet Test Facility.  

2.0  Power lead electrical requirements  

2.1 Nominal operating current—13000 amps. 

2.2 Peak operating current—15000 amps. 

2.3 Voltage standoff to ground in helium gas at room-temperature—1000 V. 

2.4 A voltage tap from the top flag shall be provided which runs down (22 gauge wire) along the lead to the cold end, in order to minimize loop area.  

3.0 Power lead environment 

3.1 The power leads will extend from a room-temperature top plate to a 4.4 K helium bath at 1.2 bar.  (Drawing # 1670-MC-304907 shows the envelope.)  

3.2 The pressure available for driving lead helium flow will be 0.1 bar maximum.  

3.3 Normal operation pressure—1.2 bar 

3.4 Peak pressure at the current leads—7 bar.  

4.0 Power lead thermal performance 

4.1 Heat inleak shall be not more than 1.4 W/kA/lead at 15 kA (2 liters/hour/kA/lead at 15 kA)  

4.2 The power lead flags should be frost-free with the nominal cooling flow.  A temperature sensor and heater shall be provided for warming the top electrical connections.  

4.3 A resistance temperature sensor (preferably LakeShore CERNOX CX-1080, but vendor may suggest alternate) 0.8 of the lead length up from the bottom of the lead shall be provided for flow control and diagnostics.  Thermometer wires may exit either at the top or bottom of the lead.  

