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TSPS solves demonstration and avoids oil – doesn’t compete directly

Osepchuk 03 (John M. Osepchuk, Chair of the ASA Industrial Commission, 2003, “Thunderstorm Solar Power Satellite-Key to Space Solar Power,” IEEEAC paper # 1311)

This paper proposes the TSPS as a transition program. The  primary function of  TSPS would be weather modification to  prevent formation  of  tornadoes. These satellites would  generate electricity from solar radiation. They would also be  equipped to generate intense, steerable beams  of  2.6 Ghz to  9.6  Ghz radiation. These beams would manipulate the fine structure of weather systems by  heating  of  moisture  at  strategic locations within the weather systems. When not in  use  for weather  control, the  satellites  beam  the  power  to  rectennas  on  earth. Although minimal  size  to  keep  implementation costs down, they  could contribute  to  electricity production.  However,  their  demonstration  of  technology  and  operations could be  a  factor  in  further  investment in space solar power.  Enormous investment at  considerable financial  risk  is  needed  before the first saleable kilowatt is available to the  power  grid  from  a  solar  power  satellite.  Preventing  tornadoes with TSPS provides  direct benefits,  saving lives  and  reducing property damage. With  social  objectives to  draw government support, this concept enables technology  and space infrastructure development.  Thus, SSP can obtain  an initial development  funding without  competing  directly  with the low cost of electricity from fossil fuels.  This theme  of  a staged cost/capability  development  is  implicit  in  this  paper.

It competes – plan uses 35 GHz, counterplan uses 2.6.
Yoo and Chang 02 (Tae Whan Yoo, B.S. degree in nuclear  engineering from  Seoul  National  University  at   Seoul, Korea in  1981,  the M.S. degree in physics  from Korea Advanced Institute  of  Science  and  Technology  at  Seoul, Korea, and Kai Chang, B.S.E.E.   degree from  the National  Taiwan  University, Taipei, Taiwan, the M.S.  degree from  the State University  of New York, March 2002, “Theoretical and Experimental Development of  10 and  35 GHz Rectennas,” IEEE  TRANSACTIONS ON MICROWAVE  THEORY  AND  TECHNIQUES,  VOL.  40,  NO.  6)

All these studies were concentrated on 2.45 GHz. Con-  sidering that the frequencies below 3 GHz  a r e  not strongly  attenuated by the atmosphere even under a severe weather  condition  [ l l ] ,  2.45 GHz  is thought  of  a s  a  proper fre-  quency for  the  application of power transmission  between  ground-to-ground, ground-to-space,  and space-to-ground.  However,  for  the  space-to-space application the  operating  frequency  can b e  increased to allow power transmission  over much longer distances with the  smaller antenna and  rectenna. Although  the  efficiencies of  rectenna  and gen-  erator a r e  low a t  35 GHz ,  the  advantages of size reduction  and longer transmission distance overcome the  low device  conversion efficiencies.  T h e  overall system  efficiency  is  thus  higher at  35  GHz  than  2.45 GHz   f o r  long distance  transmission using the  same size of antenna and rectenna [12].

2NC Net Benefit Cards

TSPS solves tornadoes and hurricanes and doesn’t link to politics or spending.

Osepchuk 03 (John M. Osepchuk, Chair of the ASA Industrial Commission, 2003, “Thunderstorm Solar Power Satellite-Key to Space Solar Power,” IEEEAC paper # 1311)

The  application  of  the Solar  Power  Satellite  for the  prevention  of tornadoes was proposed by Eastlund [Ref. 13.  Although  the  constituency for  storm  modification resides  mainly in  the tornado belt states, the  potential benefits  of  saving  lives  and  reducing  property  damage have  broad  appeal. The refinement of SSP technologies and operations  can be achieved without  an immediate  competition  with  fossil fuel energy.  The  hndamental  concept is disruption  of  the  convective  forces in a thunderstorm  [Ref. 131.  By  selective heating of  the  cold  rain,  the  process that  concentrates  energy in  tornadoes  is  disrupted.  By  interfering  with the  tornadogenesis process,  it appears  that  some  tornadoes  might be  eliminated. Subsequently, loss  of  life  and storm  destruction are reduced.  Such  benefits  are  attractive to politicians and are not as sensitive to the system economics  as is  the  commercial  solar  power  satellite.  Once the  fundamental  technology  and operations have  been  demonstrated, the cost  and risk  of energy production  from  space can be realistically assessed.  Looking beyond the taming  of  tornadoes, hurricanes are  formed  from  ensembles of mesocyclones.  As  the  total  available power  increases,  TSPS  could  be  considered for  modifying the  features  of  the  mesocylones  that  allow  hurricanes to reinforce their motion. Potentially, the steering  winds could be disrupted to steer  the storms  away  from  metropolitan  regions.  The ultimate application of  a full  system might  be to  steer the jet  stream to  manipulate the  rainfall  patterns  on  the  earth’s  surface.  Even  with  the  expensive TSPS, it is likely that the intervention cost for a  particular  storm will  not approach the cost  for  preventing  acts of terrorism with similar casualties [Ref.  131].

TSPS solves spending, politics, and oil.

Osepchuk 03 (John M. Osepchuk, Chair of the ASA Industrial Commission, 2003, “Thunderstorm Solar Power Satellite-Key to Space Solar Power,” IEEEAC paper # 1311)

Solar energy, as an alternative to  fossil fuel, reduces  stress  on the Earth’s environmental system. Cost  of solar power,  particularly  from  space,  is  not  competitive with current  prices  of  fossil fuels.  Collecting the energy  in  space  provides significant advantages  in continuity  of supply over  terrestrial  solar, but there is large initial cost prior to getting  a return on the investment.  The “Fresh Look at Space Solar  Power’’ study shows that  concepts needing  less investment  in an operational system may be  practical.  But  significant  resources are needed  to  develop  technology and  to  demonstrate  practicality.  This  is  the  role  proposed  for  TSPS.  The TSPS concept can  save  lives  and  reduce  property  damage. This  gives the government  a  justification  for  development  of  the  system  and  avoids  the  issue  of  competing  with  the  cost  of  fossil  fuels.  Control of the  weather  is  a  complex  issue because there may  be  adverse  consequences from interacting  with the chaotic system that  is the  earth’s  atmosphere.  The  key  to  this  potential for  interaction is the sensitivity to small perturbations  [Ref. 141.  This same  sensitivity  makes  prediction  of  the  range of  effects a  problem. Even  so, the  specific phenomena of  a  tornado vortex could be eliminated with confidence adverse  side effects are unlikely.  Only  about  20% o f  the supercell  thunderstorms form tornadoes.  If that  20%  are  “normalized” there should  be   little  overall  change  in  the  weather.  The key strategy is the early involvement  of the commercial  energy industry in the concept  of Space Solar Power. The  development and operation  of  TSPS will show  the  commercial energy industry  the  capability and cost  parameters that  can reduce  the risk  of investment  in  space  solar power.  Implementation  of  Space Solar  Power  is  a  means  for  reducing the  potential  of  global  environmental  change.
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McSpadden and Mankins 02 (James O. McSpadden, Sr. Principal Electrical Engineer at Raytheon Space and Airborne Systems, John C. Mankins, President of Artemis Innovation Management Solutions LLC, former employee at NASA and CalTech's Jet Propulsion Laboratory (JPL), December 2002, “Space Solar Power Programs and Microwave Wireless Power Transmission Technology,” IEEE Microwave Magazine)

The ability to accomplish the task of efficiently delivering electrical power wirelessly is dependent upon the component efficiencies used in the transmitting and receiving apertures and the ability to focus the electromagnetic beam onto the receiving rectenna. Microwave WPT is achieved by an unmodulated, continuous-wave signal with a bandwidth of 1 Hz. The historical frequency of choice for microwave WPT has been 2.45 GHz due to its low-cost power components; location in an industrial, scientific, and medical (ISM) band; and extremely low attenuation through the atmosphere. Alternatively, the next higher ISM band, centered at 5.8 GHz, has drawn WPT interest from the reduction of transmitting and receiving apertures. However, the penalty for increasing the beaming frequency is higher atmospheric attenuation in severe thunderstorms. The SPS configurations studied in the SERT program are based on a 5.8-GHz system. Other frequencies where power beaming demonstrations have been performed include 8.5 GHz [11], 10 GHz [12], and 35 GHz [13]. At the transmitting antenna, microwave power tubes, such as magnetrons and klystrons, have been extensively studied as primary RF power sources. However, at frequencies below 10 GHz, high-power solid-state devices have promise as a possible alternative. For beam safety and control, retrodirective arrays are applied in WPT systems due to their inherent self-phasing capability. The mobile communications industries have also shown interest in retrodirectivity to dynamically minimize interference and maximize intended signal reception. Whereas transmitter components and retrodirective phased-array antennas have direct applications in the communications industry, the rectenna is a component unique to WPT systems. The rectenna was conceived by Brown, of the Raytheon Company, in the early 1960s [14]. He eventually developed rectennas at 2.45 GHz with con- version efficiencies greater than 90% [13]. Rectenna efficiency records have now been established at higher frequencies and continue to be broken in research labs across the world. The following sections describe the component performances used in transmitters, beam control systems, and rectennas.
PAGE  
1
Last printed 9/4/2009 7:00:00 PM





