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 APPARATUS, SYSTEMS, AND METHODS FOR PROVIDING A RAPID THRESHOLD 
AMOUNT OF POWER TO A CUSTOMER LOAD DURING TRANSFER BETWEEN A 

PRIMARY POWER SUPPLY AND A SECONDARY POWER SUPPLY 

 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the benefit of the filing dates of U.S. Provisional 

Application Serial No. 63/045,535 titled "Apparatus, Systems, and Methods for Providing a Rapid 

Threshold Amount of Power to Large Loads During Transfer Between Power Supplies" having a 

filing date of June 29, 2020, and U.S. Provisional Application Serial No. 63/060740 titled 

"Apparatus, Systems, and Methods for Providing a Rapid Threshold Amount of Power to Large 

Loads During Transfer Between Power Supplies" having a filing date of August 4, 2020 and the 

subject matter of which is incorporated herein by reference.  

 

STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH OR DEVELOPMENT 

[0002] Not applicable. 

 

INCORPORATION BY REFERENCE OF MATERIAL SUBMITTED ON A COMPACT DISC 

[0003] Not applicable. 

 

TECHNICAL FIELD 

[0004] The present invention relates to the delivery of energy to consumers, and more 

particularly to systems and methods for providing a rapid threshold amount of power to customer 

loads during transfer between a primary power supply and a secondary power supply. 
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CLAIMS 

1. A system for providing a rapid threshold amount of power to a customer load during 

transfer between a primary power supply and a secondary power supply, wherein the secondary 

power supply is not in electrical connectivity with the primary power supply, wherein the 

system is electrically connected between a customer metering system and the customer load, 

and wherein the system comprises:  

 the secondary power supply comprising a secondary power supply source and an energy 

storage system; and 

 a switching module; 

wherein the secondary power supply source is configured for generating 

electrical power;  

wherein the energy storage system is in electrical communication with the 

secondary power supply source, wherein the energy storage system comprises a high 

discharge battery, wherein the high discharge battery is at least 2C, and wherein the 

energy storage system is configured to rapidly discharge power to the customer load; 

and 

wherein, the switching module is in electrical communication with the energy 

storage system, wherein the switching module comprises at least one set of contacts in 

electrical communication with at least one inverter of the secondary power supply, 

wherein the switching module is configured for switching between the primary power 

supply and the secondary power supply. 

 

2. The system of claim 1, where the system further includes at least one processor, wherein 
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the at least one processor is configured for:  

determining if at least one primary power supply parameter fails to satisfy a 

respective primary power supply parameter threshold based on at least one first signal 

received from at least one of at least one first sensor in electrical communication with 

the at least one processor and a remote processor communicatively coupled via a 

communications network with the at least one processor; and 

switching from the primary power supply to the energy storage system after the 

at least one processor determines the at least one primary power supply parameter fails 

to satisfy the respective primary power supply parameter threshold by sending at least 

one second signal to the switching module. 

 

3. The system of claim 2, wherein the energy storage system is energized.  

 

4. The system of claim 3, where the at least one processor is further configured for:  

engaging, concurrently with switching from the primary power supply to the 

energy storage system, the secondary power supply source after the at least one primary 

power supply parameter fails to satisfy the respective primary power supply parameter 

threshold by sending the at least one second signal; and 

switching from the energy storage system to the secondary power supply source 

after at least one secondary power supply parameter satisfies a respective secondary 

power supply parameter threshold by sending at least one third signal to the secondary 

power supply.  
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5. The system of claim 4, wherein the system further configured such that the at least one 

processor is configured for, after engaging the secondary power supply source, determining if 

the at least one secondary power supply parameter satisfies the respective secondary power 

supply parameter threshold. 

 

6.  The system of claim 1, where the energy storage system comprises at least a high 

discharge 4C battery, the at least one inverter, and an isolation transformer.  

 

7. The system of claim 2, wherein the at least one processor, after switching from the 

primary power supply to at least one of the energy storage system and the secondary power 

supply source, is configured for sending a fourth signal to the switching module to switch back 

to the primary power supply if the at least one processor determines the at least one primary 

power supply parameter satisfies the respective primary power supply parameter threshold. 

 

8. The system of claim 1, wherein the system satisfies with at least one of NFPA 855 and 

UL 9540 standards.  

 

9. The system of claim 1, where at least one secondary power supply source comprises at 

least one of a natural gas fuel powered generator, a gasoline fuel powered generator, a propane 

fuel powered generator, a diesel fuel powered generator, a solar fuel powered generator, and a 

second primary power source.  
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10.  The system of claim 4, where engaging the secondary power supply source comprises 

at least starting a generator.  

 

11. The system of claim 1, wherein at least one secondary power supply source outputs at 

least 500 kW.  

 

12.  The system of claim 1, where the customer load is at least 500 kilowatts.  

 

13. The system of claim 1, where the energy storage system is configured to rapidly 

discharge power to the customer load such that a full customer load recovery is provided in 

less than 100 milliseconds.  

 

14.  The system of claim 2, switching from the primary power supply to the energy storage 

system occurs within at most 4 milliseconds. 

 

15. A system for providing a rapid threshold amount of power transfer to a customer load 

of at least 500 kW within at most 4 milliseconds, wherein the transfer is between a primary 

power supply and a secondary power supply, wherein the system is electrically connected 

between a customer metering system and the customer load but wherein the secondary power 

supply is not in electrical connectivity with the primary power supply, and wherein the system 

comprises: 

a secondary power supply source generating at least 500 kW of electrical power;  



46 
 

an energy storage system comprising least a high discharge 4C battery, at least one 

inverter, and an isolation transformer, and wherein the energy storage system is energized and 

configured to rapidly discharge power to the customer load such that a full customer load 

recovery is provided in less than 100 milliseconds; and 

a switching module, in electrical communication with the energy storage system, 

wherein the switching module comprises at least one set of contacts in communication with the 

at least one inverter of the energy storage system, wherein the switching module is configured 

for switching between the primary power supply and the secondary power supply. 

 

16. The system of claim 15, wherein the system satisfies at least one of NFPA 855 and UL 

9540 standards.  

 

17. The system of claim 16, where the system further includes at least one processor, 

wherein the at least one processor is configured for:  

determining if at least one primary power supply parameter fails to satisfy a 

respective primary power supply parameter threshold based on at least one first signal 

received from at least one first sensor in electrical communication with the at least one 

processor and a remote processor communicatively coupled via a communications 

network with the at least one processor; and 

switching from the primary power supply to the energy storage system after the 

at one least processor determines the at least one primary power supply parameter fails 

to satisfy the respective primary power supply parameter threshold by sending at least 

one second signal to the switching module. 
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18. The system of claim 17, wherein the at least one processor is configured for:  

engaging, concurrently with switching from the primary power supply to the 

energy storage system, the secondary power supply source after the at least one primary 

power supply parameter fails to satisfy the respective primary power supply parameter 

threshold by sending the at least one second signal; and 

switching from the energy storage system to the secondary power supply source 

after at least one secondary power supply parameter satisfies a respective secondary 

power supply parameter threshold by sending at least one third signal to the secondary 

power supply.  

 

19. The system of claim 18, where the system further includes the at least one processor, 

wherein the at least one processor is configured for, after engaging the secondary power supply 

source, determining if the at least one secondary power supply parameter satisfies the 

respective secondary power supply parameter threshold. 

 

20. A method of providing a rapid threshold amount of power to a customer load of at least 

500 kW within at most 4 milliseconds such that a full customer load recovery is provided in 

less than 100 milliseconds, wherein the transfer is between a primary power supply and a 

secondary power supply, wherein a system is electrically connected between a customer 

metering system and the customer load but wherein the secondary power supply is not in 

electrical connectivity with the primary power supply, and wherein the system comprises, 

wherein the method comprises: 
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at least one processor is configured for:  

determining if at least one primary power supply parameter fails to satisfy a 

respective primary power supply parameter threshold based on at least one first signal 

received from at least of a first sensor in electrical communication with the at least one 

processor and a second processor communicatively coupled via a communications 

network with the at least one processor; and 

switching from the primary power supply to an energy storage system after the 

at least one processor determines the at least one primary power supply parameter fails 

to satisfy the respective primary power supply parameter threshold by sending at least 

one second signal to a switching module. 

 




