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Design Criteria:  
Design and install an expandable solar power system that will initially service a 130 KWH per day (3900 

KWH per month) facility. The system dŜǎƛƎƴ ǊŜǉǳƛǊŜǎ ǘƘŜ ŀōƛƭƛǘȅ ǘƻ ōŜ ŜȄǇŀƴŘŜŘ ǘƻ ŀƴ άhŦŦ DǊƛŘέ ǎȅǎǘŜƳ 

in the future. Phase one of this system provides for emergency power backup and reduced demand on 

the Grid with both battery based inverters and Grid interactive inverters.  

Existing Infrast ructure:  
ü 800 Amp single Phase 120/240 Volt Electrical Service 

ü 200 Amp Emergency Panel 

ü Provision for future generator 

Overall Design:  
ü Infrastructure for 75 KW Grid tied Solar 

ü Battery based inverter system to handle the complete facility 

ü Storage Batteries to ǎǳǇǇƻǊǘ άhŦŦ DǊƛŘέ ƻǇŜǊŀǘƛƻƴ ƻŦ ǘƘŜ ŦŀŎƛƭƛǘȅ 

ü Backup generator provision 

 

Stage 1 (completed Spring of 2011)  
The system components were pre-built and pre-assembled as much as practical for a more efficient 

installation. 

 

20KW Ground mounted array 

 



4 ς 5 KW Grid Interactive inverters, controls and electrical equipmentΦ tŀƴŜƭ ά/έ ƛǎ ǘƘŜ DǊƛŘ ŎƻƴƴŜŎǘŜŘ 

ǇŀƴŜƭ ŀƴŘ ƛǎ ǳǎŜŘ ǘƻ ǎǳǇǇƭȅ ǇƻǿŜǊ ǘƻ ǘƘŜ Ƴŀƛƴ ŦŀŎƛƭƛǘȅ ŘǳǊƛƴƎ άƴƻǊƳŀƭέ grid ƻǇŜǊŀǘƛƻƴΦ tŀƴŜƭ ά5έ ƛǎ 

supplied by the battery based inverters and is used to support the operation of the emergency electrical 

system with the Grid interactive inverters during power outages. The Combiner box on the left supplies 

ǇƻǿŜǊ ǘƻ ǘƘŜ ōŀǘǘŜǊȅ ōŀǎŜŘ ŎƘŀǊƎŜ ŎƻƴǘǊƻƭƭŜǊ ǘƻ Ƴŀƛƴǘŀƛƴ ǘƘŜ ōŀǘǘŜǊȅ ōŀƴƪ ŘǳǊƛƴƎ άƴƻǊƳŀƭέ DǊƛŘ ƻƴ 

operation. 

 

 

 

Backup Battery Bank provides power to the 200 Amp emergency service for the facility 

 



36 KW Battery based inverter system and electrical distribution equipment initially provides power to 

ǘƘŜ нлл !ƳǇ ŜƳŜǊƎŜƴŎȅ ǇŀƴŜƭΦ ¢ƘŜ ƛƴǾŜǊǘŜǊǎ ŀƭǎƻ ŜǎǘŀōƭƛǎƘ ǘƘŜ άDǊƛŘέ Ŧor the Grid interactive inverters 

to allow the Grid interactive inverters to be used during power outages. This inverter and electrical 

system is design to be expanded fourfold to operate the entire facility. 

 

 

Master Control Box with HMI controls the entire operation of the solar system, inverters and transfer 

switches. The Grid interactive inverters are intelligently brought on line to assist the battery based 

inverters during power outages or to connect them to the power grid when it is available. The design 

and programming of the Programmable Logic Controller were all done in house. 

 



Main Service design provides the ability to operate the facility:  

ü άhƴ DǊƛŘέ ǿƛǘƘ ǎƻƭŀǊ ōŀŎƪǳǇ  

ü άhŦŦ DǊƛŘέ ƛƴ ǘƘŜ ŦǳǘǳǊŜ 

ü άhŦŦ DǊƛŘέ ǿƛǘƘ DǊƛŘ ōŀŎƪǳǇ ƛƴ ǘƘŜ ŦǳǘǳǊŜ 

 

 

Visible Disconnect to meet code requirements 
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Design Criteria:  
Design and install an expandable solar power and heating system to serve a new home and shop. The 

power system is to produce approximately 13 KWH per day in the winter. The solar heating system with 

storage is to supply the majority of the heat for the house. A diesel generator will back up the solar 

power system and allow welders and other high use items to be run directly from the generator. A high 

efficiency condensing boiler will provide backup to the solar heating system. 

Overall Design:  
ü Battery based inverter system to handle the complete facility 

ü Backup generator  

ü Evacuated tube solar collectors 

ü In ground storage tanks under the mechanical room 

ü Boyd Hydronicsϰ {ƻƭŀǊ {ƳŀǊǘϰ IȅŘǊƻƴƛŎ {ȅǎǘŜƳ 

6.5 KW Solar array and 20 evacuated tube collectors with room to expand the solar array 

 

 

 

The Boiler and control system intelligently use, store and 

distribute the collected energy. 

 

 

 


