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A Crowbar System for the Protection of 500 kW,
84 GHz Gyrotron Tube for KSTAR ECH System
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Abstract J

84-GHz, 500 kW (& Z A =: 2 sec)= Gyrotron tube (VGB-
8084)= KSTAR ECH System 2| milimeterwave sourceZ AIEE 0
& O|Ct. Gyrotron tube 28 = 28t 1.6 MW (80 kV x 20 A)=2 MAE
A= 2HOHM HEEH &M AI228 SO0[H, tube & Al arc fault
M AR N0IZEEZ S22 ES E 2ol crowbar systemO0|
AT ULt Crowbar system2 242l ignitrondt FIH 2] trigger
module (IG5F, Richardson Electronics)& ®#& & UL

VGB-8084 Gyrotron £ & crowbar system2 ol &= arc
energyJt 5JoulesO| X ZXES EH T HOFSIH, Ol RN = arc
Al S 2 &= beam currentl ASAIZ2tE =0 OF 8tCt.

VGB-8084 Gyrotron tubef| arc fault= pendulum switch 2} 6
Joulelll =& S& (0.12 mm diameter and 10cm length)2 0| 236t
SotAULH 2 =20 A arc energyE 6 Joules O|LHZ MIStatI| < ol
IRet IZRLEFL HEFY 0 HE EA EFAS A2 EH0 O
MAZ AL 2 Al E@Z U E 20| 0Kt St
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Gyrotron Power Supply (GPS) =& J |
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A Crowbar System of Gyrotron Tube J
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GPS Crowbar System J
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Experimental Setup J

20Q 20Q2
§ «— Voltage
SUE AR
_ | | Wire
ps E S00kQ N N
Power
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Supply Switch § @ CT(0.025V/A)
system T
{ Wire

Diameter : 120um,
- Length : 5 inches
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Experimental Result J

GPS 20kV Operation GPS 30kV Operation
( Wire Condition : OK) ( Wire Condition :Melt down)
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= Timedelay of the DPS Controller Response is~35us. ; need improvement
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Crowbar System Simulation Circuit

120uH,_~ External Inductance
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Conclusion J

1. 30kVO|&t2l GPS 2& Al DPS Controller Response time (35us); 6J 0] &2
Ul XIJF Test wirelfl & & 2 Z Responsetime 2 5 s 0|otE =0 OF &t

Ct

2. Simulation 2 1} External InductanceE 120 yH & & &olH A MIAS
A2t4us @2 SI16tH Wire 0l 8% = 0l XD 6 Joule 0|52 KNIStE S

Z = UL



