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Briefing Memorandum

Subj:  ARCMAC MOTOR REWINDING METHOD 

Background:  ArcCastle Electrical Industries (AEI) presented an patent pending alternative rewinding method to NAVSURFLANT in connection with an ongoing task to rewind two fire pump motors on USS TARAWA.  AEI claimed that they had demonstrated reductions of up to 40% in line current drawn by specific motors when their rewind technique was employed.  With the concurrence of NAVSEA, SURFLANT authorized AEI to rewind one of the TARAWA motors with the new technique and the other motor using standard rewind practice.  The two motors were then both reinstalled on TARAWA for a six month evaluation period which is scheduled to complete June 2002.  

Discussion:  The rewind technique proposed by AEI has now been granted patent No. US 6,331,760 B1.  The process splits the phase windings of the motor into two parallel paths and connects capacitors in parallel with each of the phase windings.  The addition of capacitors has the potential to raise the power factor of the motor as seen by the system from the specified design value of 0.8 to close to 1.0.  While this change will reduce the measured line current drawn by the motor, extensive application of motors with power factors close to 1.0 can lead to overall shipboard electric system instability, thus the specified power factor of 0.8.  However data provided by AEI indicated line current reductions in excess of those attributable to power factor correction alone.  It has been theorized that the parallel connection of the capacitors establishes a “sink circuit” which could account for some of the additional line current reduction.   Additional controlled laboratory level testing using controlled loads, such as a dynamotor, are required to verify this aspect.  AEI has confirmed that they have not done that level of testing and can not fully explain how the gains are achieved but that they have seen repetitive reductions in line currents of motors that they have rewound.   NSWC has been tasked to develop a plan to fully evaluate and characterize this process.  They are awaiting FY03 funding to implement this evaluation.   

NAVSEA has asked AEI if they would be willing to train Navy regional motor repair facilities in their process under a licensing agreement.  AEI is working out a rough estimate of the costs that would be associated with such a licensing agreement.

Initial estimates were in the range of $4M/yr. But the assumptions behind that estimate are being revisited.

Conclusions/Recommendations:  While the ARCMAC motor process appears to have the potential for significant energy savings on Navy ships, the impact of this design when applied to a large population of motors may be detrimental to the overall ship’s electric plant.  We recommend continued limited application of this rewind technique until the full ship impact assessment is completed.

