SUMMARY DESCRIPTION OF PROTECTION


( Refer to attached Sketch and Spreadsheet)





The design basis of the power system /coil protection shall be the following :


The NSTX and NCSX Coils will be using the common DCCTs. How ever the protective devices for the two machines will be separate except for the built in protection in the Transrex Rectifiers.





A.  Transrex Rectifiers Fault Detector Units


The settings of the current and the duration of currents in these units will be such that the coils will not be overloaded. Typically it will be planned to set these devices such that it will cover the requirements of both machines.





B.  Analog Coil Protection Unit  (ACP)


This will be designed to:


1. Trip Power Supplies (PS) on Coil Overcurrent


2. Trip Power Supplies (PS) if there is presence of current at a level of a coil current of 0 to 10% (adjustable) of the full scale transducer value (i.e. 0 to 2500 Amps for 25kA units and 0 to 5000 A for the 50kA units)  for more than an adjustable duration of time in increments of 0.1 second (0.1 to 99.9 seconds) shall trip the Power Supplies. 


3. Trip the power supplies if more than one pulse is imposed before an adjustable waiting period of 1 to 999 seconds in one second increments.


4. Trip the power supplies if the (I^2)*t  is more than TBD 


5. Simulate coil cooling using a single exponential decay adjustable from 50 seconds to 5,000 seconds.





ACP Design: 


a). There shall be two ACPs one redundant to the other - each assembly located in a Rack. The two old TFTR CPC Racks will be used for this purpose. These racks will be called D-Site CPC Racks . Each ACP assembly will be housed in a Chassis located inside a Rack. In addition to the ACP , each Rack will also house the DCCT signal conditioners and a future Digital Coil Protection (DCP) system to protect the coils.





b) The ACP design shall be standardized for all the ten circuits of NCSX final coil configuration. A total of twelve PCBs shall be installed - two as installed spares. Each coil shall have a dedicated printed circuit board (PCB) comprising of the above four protective features. The signal from the DCCTs will be brought to a DCCT signal Conditioner. The output from the signal conditioner will be fed as the input signal to the PCB of each circuit/coil or if summing in required, to a summing module before being fed to the PCB for that coil circuit. Appropriate testing features shall be installed in the chassis.


Refer to the attached Coil Protection Table for setting details.





C. Pulse Duration & Period Timer.


A Pulse Duration and Period Timer PDP used for NSTX will also be used for NCSX. It Is introduced in the permissive circuits of all the coil system. This timer will give permissive over an adjustable window of time (adjustable in one second increments from 1 to 15 seconds) when a Start of Pulse (SOP command is received). The timer will also prevent any additional pulsing for an adjustable  600 to 900 seconds even if more SOP command is received within that time.





D. In addition following protection will be provided:


1. Permissive to PS will be removed  a) On loss of cooling water flow to the power supplies b) High Inlet water temperature of the coil cooling system OR the coil temperature (TBD) c) High/Low Pressure at pumps as applicable TBD.


2. A consolidated trip command from C-Site based on a) Stress limitations b) Over temperature conditions etc. 


3. AC system protection as a backup to the DC side protection on Overcurrent.


4. Emergency Trip of the Coil Power System from C-Site





E.  Ground Fault Protection   (EFDS)


Ground fault detection and protection will be provided for all circuits. The four Ground Fault relays presently used for NSTX will also be used for NCSX. A selector Switch will be provided to select the machine to be protected. Leakage current settings TBD. 
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