NCSX COIL TESTING
ELECTRICAL SYSTEM

CONTROL & PROTECTION

REVIEW

OBJECTIVE: 

· DESCRIPTION OF POWER SYSTEM WITH EMPHASIS ON GROUND 

· FAULT PROTECTION & MEGGER/HIPOT LEVELS.

PROPOSED SCHEME:

· NCSX COIL FACILITY IS BEING SUPPLIED FROM THE NSTX CHI POWER SUPPLIES. THIS ASPECT HAS BEEN REVIEWED AND APPROVED EARLIER.

· GROUND DETECTION OF THE COIL IS ACCOMPLISHED BY ESTABLISHING AN ARTIFICIAL NULL.

· THIS IS DONE BY CONNECTING TWO 3K RESISTORS ACROSS THE FEED AND TAKING THE MIDPOINT TO GROUND THROUGH A 1 K RESISTOR AND GROUND FAULT RELAYS

· BOTH TIMED AND INSTANTANEOUS GROUND DETECTION IS PROVIDED

· THE TIMED RELAY (51G) IS THE PROVEN DBB RELAY (ORIGINALLY MANUFACTURED BY ENGLISH ELECTRIC CO.)

· THESE RELAYS HAVE BEEN TESTED IN THE PAST BUT IN VIEW OF THE PRESENT SITUATION IT IS PRUDENT TO TEST THEM AGAIN BEFORE POWERING.

· THIS SCHEME HAS THE FOLLOWING ADVANTAGES:

· GROUND FAULT DETECTION AND PROTECTION IS ACCORDED IN CASE A SECOND FAULT DEVELOPS

· GROUND CURRENT SIGNATURES ARE AVAILABLE IN THE DATA BANK

· HAS A PROVEN PERFORMANCE RECORD 

OTHER SCHEMES CONSIDERED AND NOT ADOPTED:

· SOLIDLY GROUNDING THE CENTER POINT OF THE COIL IS NOT DESIRABLE SINCE A SECOND FAULT WILL DAMAGE THE COIL 
· ALSO HIGHER GROUND CURRENT WILL FLOW

GROUNDING THE CENTER OF THE COIL THROUGH A HIGH RESISTOR (1K) WAS ALSO CONSIDERED. HERE ALSO NO GROUND FAULT PROTECTION CAN BE READILY ACCORDED.

HIPOTTING/MEGGERING THE COIL:

· THE RECOMMENDED TEST VOLTAGE TO OPERATE THE COIL FROM A 1KV SUPPLY IS 3KV (2*E+1). 

· SINCE THE COIL MAY NOT WITHSTAND THIS LEVEL A LOWER VALUE MAY HAVE TO BE ADOPTED - TBD.

· FIRST THE COIL HAS TO BE MEGGERED AT THE ADOPTED TBD LEVEL. THEN IT HAS TO BE PREFERABLY HIPOTTED TO THE SAME LEVEL

ADDITIONAL PROTECTION:

· 500V MOVS SHALL BE PROVIDED FROM EACH LEG TO GROUND. THIS WILL CLAMP THE VOLTAGE TO ABOUT 700V TO GROUND AT EACH END.

· NOTE THAT AT PRESENT 1000 V MOVS ARE PROVIDED.

ADDITIONAL INSTRUMENTATION

· PROPOSED TO MONITOR THE POTENTIAL OF COIL ENDS AND THE MID-POINT.

· GEOFF IS ARRANGING TO BRING OUT POTENTIAL LEADS

POST- REVIEW NOTES:

1. 500V MOVs are presently installed in the PF4 compartment. These will be removed and installed in the Coil Test Facility Disconnect Switch compartment in the TFTR Test Cell Basement.

2. The Ground fault trip will be configured such that only the CHI power supply feeding the C1 coil will be suppressed in case of a fault.

3. The Ground fault relays in the test circuit will be checked. The settings will be initially made at a very low level. 51G (DBB will be set to trip at around 3mA and the 50G will be set to trip at about 30mA. The 50G setting may have to be increased since we do not exactly know the AC Null of the circuit.

4. The circuit resistances & inductances are given in the attached sketch (Wayne may please note). Note that the external loop resistance of the circuit (excluding the coil) is 3.96 milliohms. The coil resistance (at room temp) is around 9 milliohms.
5. The ramp up shall be slow and such that the di/dt is kept low - at the same time not over-heating the coil. During the initial ramp up and ramp down most of the voltage (1012.5V) appears across the coil which has an inductance of about 1.2 mH as compared to lead circuit inductance of about 180uH. Note that this lead circuit inductance is essentially on the Positive side of the coil because the DC CLRs are connected on this side. 

6. The rectifier does put out superimposed noise but the voltage levels are going to be effectively clamped by the MOVs.

[image: image1.wmf]MC1-AL1

B-MC

MC1-AJ1

MC1-BJ4

MC1-BL4

+

-

MC1-AL2

MC1-AJ2

MC1-BJ3

MC1-BL3

MC1-AL3

MC1-AJ3

MC1-BJ2

MC1-BL21

MC1-AL4

MC1-AJ4

MC1-BJ1

MC1-BL1

MC1-AL1P

1

2

3

4

4

3

2

1

MC1-AJ1P

MC1-AJ2P

MC1-AJ3P

MC1-AJ4P

MC1-AL1P


[image: image2.wmf]EOH1-PSS-1B

EOH1-PSS-2B

EOH1-PSS-2A

EOH1-PSS-1A

1.365 mOhms

280 uH

1.335 mOhms

280 uH

1.65 mOhms

1.65 mOhms

44 uH Loop


[image: image3.jpg]



raki

06/09/06


