Description of the NLCTA Modulator Fire

On July 9, 2003 a fire completely destroyed the Pulse Forming Network for the NLCTA Modulator #1.  
This is one of two identical high-power modulators used in accelerating gradient and life testing of the X-band accelerator structures.  NLCTA modulator #2 was unaffected by the fire.  In the immediate future, we are investigating diverting the lower power Injector Modulator (#0) to support some additional structure development programs.  The loss of Modulator #1 will reduce the available testing resources at the NLCTA for 2-3 months.
Modulator #1 was concluding the testing of the Standing Wave structure (0.5 months).  The next scheduled testing program (1.5 months) is the CERN tungsten iris CLIC structure, followed by NLC structure testing.

The fire started at 8 minutes after midnight, with a fire alarm at 00:15.  Power was automatically removed from the modulator at 00:08.   Three engines and a rescue unit were involved in the fire.  
The fire was probably started by electrical arcing between the high voltage sections of the capacitors and the grounded support structure.  The capacitors consist of rolls of aluminum oil and paper-like dielectric spacer material in an oil bath, all enclosed in a plastic housing.  The operating voltage of these capacitors is 40 kV.
The modulators have been in operation since 1995, with 24 hour unattended operation commencing in early ‘2000.  Small fires have been experienced in the past and have been easily extinguished with a hand-held carbon-dioxide fire extinguisher.  Prior to 24 hour operation, improvements to the interlocks, capacitor supports, and fire detection system were made to reduce the probability of arcing, severity of fire, and to shorten the fire department response time.
Damage was approximately $29k of capacitors and related equipment.  If the corrective action includes an automatic fire suppression system, approximately $30k of additional equipment will be required.  Labor costs have not been estimated yet, but might reasonably match the direct costs.  Delivery of the Capacitors (the pacing item) is quoted at 8 weeks.  Availability of labor for the repair has not been evaluated.
