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Design Reference Standards 

PointGuard LoadHub complies to UL67 with a mechanical (hardware) interlock design. 

The applied clauses are: 

UL 67 Section 6.6.10 The operating mechanism in a panelboard used as transfer 

equipment in accordance with Article 702 of the National Electrical Code, ANSI/NFPA 

70, shall be interlocked to prevent simultaneous connection to both the normal and 

alternate sources of supply. The interlock shall be installed as part of the panelboard 

assembly in the factory or provisions made for its field installation. 

UL 67 Section 28.1 Exception No.1 Circuit breakers or switches provided with a 

mechanical interlock that prevents the normal and alternate supply circuit breakers or 

switches from being in motion simultaneously are not required to be tested in 

accordance with UL 1008. 

 

UL67, Section 6.6.10 
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UL67, Section 28.1 
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Grid & Generator Relay Operation Mode 

PointGuard LoadHub Diagram 

 

 

There are two-type of relays in the PG LoadHub: 

1. Generator Relay 

2. Grid Relay (MID, Microgrid interconnect Device) 

They are all Latching Relay. A latching relay is a type of relay that maintains its contact 

position without continuous power application. 
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Operation Mode Example 1: Generator Relay Close 
 

 
 

A pulse signal sent to the close coil, the relay will close and maintain this contact 

position 

 

Operation Mode Example 2: Generator Relay Open 

 
A pulse signal sent to the open coil, the relay will open and maintain this contact 

position 
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Grid & Generator Interlock Mechanics 

Interlock Logic electrical Circuit Diagram of Grid and Generator Ports 

 

The control board (DSP) has 4 command signals: 

1. Grid On: Command with “1” pulse intended to close Grid relay 

2. Grid Off: Command with “1” pulse intended to open Grid relay 

3. Gen On: Command with “1” pulse intended to close Generator relay 

4. Gen Off: Command with “1” pulse intended to open Generator relay 

In normal control, all hardware and software are working correctly: 

1. Grid On and Generator On will never be “1” at the same time 

2. Grid On and Grid Off will never be “1” at the same time 

3. Generator On and Generator Off will never be “1” at the same time 

In abnormal control, hardware and software are working incorrectly: 

1. Grid On and Generator On are “1” at the same time 
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2. Grid On and Grid Off are “1” at the same time 

3. Generator On and Generator Off are “1” at the same time 

Based on the above "Interlock Logic Electrical Circuit Diagram of Grid and Generator 

Ports" design, PointGuard ensures that under any possible command combination, the 

generator relay and grid relay will never close simultaneously. 

Working 
Condition 

Grid On Grid Off Gen On Gen Off Gen Relay Grid Relay 

Normal 

1 0 0 1 

the generator relay and grid 
relay will never close 
simultaneously 

1 0 0 0 

0 1 1 0 

0 0 1 0 

0 1 0 0 

0 0 0 1 

0 1 0 1 

0 0 0 0 

Abnormal 

1 0 1 0 

1 1 1 0 

1 0 1 1 

1 1 1 1 

1 1 0 1 

0 1 1 1 

1 1 0 0 

0 0 1 1 
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Normal Working Conditions 

Normal Condition 1 

Operation Condition Grid On Grid Off Gen On Gen Off Gen Relay Grid Relay 

Normal 1 1 0 0 1   

 

Step 1: Grid On and Gen Off command will open the Gen Relay first (no signal delay) 

 

Step 2: After 100ms delay, Grid relay will be close.  

 

Operation Condition Grid On Grid Off Gen On Gen Off Gen Relay Grid Relay 

Normal 1 1 0 0 1 Open Close 
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Normal Condition 2 

Operation Condition Grid On Grid Off Gen On Gen Off Gen Relay Grid Relay 

Normal 2 1 0 0 0   

 

Step 1: Grid On command will firstly open the Gen Relay first 

 

Step 2: After around 0.1 seconds delay, the Grid Relay will be closed. 

 

Operation Condition Grid On Grid Off Gen On Gen Off Gen Relay Grid Relay 

Normal 2 1 0 0 0 Open Close 
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Normal Condition 3 

Operation Condition Grid On Grid Off Gen On Gen Off Gen Relay Grid Relay 

Normal 3 0 1 1 0   

 

Step 1: Gen On & Grid Off commands will open the Grid Relay first. 

 

Step 2: After 100ms delay, the Gen Relay will be closed. 

 

Operation Condition Grid On Grid Off Gen On Gen Off Gen Relay Grid Relay 

Normal 3 0 1 1 0 Cose Open 
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Normal Condition 4 

Operation Condition Grid On Grid Off Gen On Gen Off Gen Relay Grid Relay 

Normal 4 0 0 1 0   

 

Step 1: Gen On command will open the Grid Relay first. 

 

Step-2: After 100ms delay, the Gen Relay will be closed. 

 

Operation Condition Grid On Grid Off Gen On Gen Off Gen Relay Grid Relay 

Normal 4 0 0 1 0 Close Open 
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Normal Condition 5, 6, 7 & 8 

Operation Condition Grid On Grid Off Gen On Gen Off Gen Relay Grid Relay 

Normal 5 0 0 0 1 Open Open 

 

 

 

Operation Condition Grid On Grid Off Gen On Gen Off Gen Relay Grid Relay 

Normal 6 0 1 0 0 Open Open 

 

 

 



PointGuard LoadHub Generator and Grid Mechanical Interlock Technical Paper                   

 

14 
 

Operation Condition Grid On Grid Off Gen On Gen Off Gen Relay Grid Relay 

Normal 7 0 1 0 1 Open Open 

 

 

If all DSP commands are “0”, it means the system staying as normal (No change). 

Operation Condition Grid On Grid Off Gen On Gen Off Gen Relay Grid Relay 

Normal 8 0 0 0 0 Open Open 
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Summary for normal working condition 1,2,3,4,5,6,7,8 
 

Operation Condition Grid On Grid Off Gen On Gen Off Gen Relay Grid Relay 

Normal 1 1 0 0 1 Open Close 

Normal 2 1 0 0 0 Open Close 

Normal 3 0 1 1 0 Close Open 

Normal 4 0 0 1 0 Close Open 

Normal 5 0 1 0 0 Open Open 

Normal 6 0 0 0 1 Open Open 

Normal 7 0 1 0 1 Open Open 

Normal 8 0 0 0 0 Open Open 

 

 

 

Abnormal Working Conditions 

Abnormal Condition 1 

Operation Condition Grid On Grid Off Gen On Gen Off Gen Relay Grid Relay 

Abnormal 1 1 0 1 0   

Step 1: Gen On & Grid On simultaneously, these two commands will open both of 

generator relay and grid relay firstly. 
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Step 2: The NAND gate and the two AND gates will remain grid relay and generator 

relay at open with both “0” signal status. 

 

Operation Condition Grid On Grid Off Gen On Gen Off Gen Relay Grid Relay 

Abnormal 1 1 0 1 0 Open Open 

Abnormal Condition 2, 3, 4 

All the following conditions have the Gen On and Grid On simultaneously, so these 

working conditions have the same result as the abnormal condition 1. 

Operation Condition Grid On Grid Off Gen On Gen Off Gen Relay Grid Relay 

Abnormal 1 1 0 1 0 Open Open 

Abnormal 2 1 1 1 0 Open Open 

Abnormal 3 1 0 1 1 Open Open 

Abnormal 4 1 1 1 1 Open Open 
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Abnormal Condition 5 

Operation Condition Grid On Grid Off Gen On Gen Off Gen Relay Grid Relay 

Abnormal 5 1 1 0 1   

 

Step 1: Gen Off & Grid Off will open both of generator relay and grid relay firstly. 

 

Step 2: After Grid On delayed 100ms, the AND gate for grid relay will push grid relay 

close with “1” signal status. The Generator relay will remain open with “0” signal status. 

 

Operation Condition Grid On Grid Off Gen On Gen Off Gen Relay Grid Relay 

Abnormal 5 1 1 0 1 Open Close 
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Abnormal Condition 6, 7, 8 

All the following conditions have the Gen On and Gen Off (or Grid On and Grid Off) 

simultaneously, so these working conditions have the same result as the abnormal 

condition 5. 

Operation Condition Grid On Grid Off Gen On Gen Off Gen Relay Grid Relay 

Abnormal 5 1 1 0 1   

Abnormal 6 0 1 1 1   

Abnormal 7 1 1 0 0   

Abnormal 8 0 0 1 1   

 

Example: Working condition abnormal 8 

Operation Condition Grid On Grid Off Gen On Gen Off Gen Relay Grid Relay 

Abnormal 8 0 0 1 1   

 

Step 1: Both grid relay and generator relay will open, because both two OR gates output 

will be “1” pulse. 

 

Step 2: After 100ms delay, the AND gate for generator will output to “1” pulse, close the 

Generator Relay. The AND gate for grid will output to “0”, and remain open. 



PointGuard LoadHub Generator and Grid Mechanical Interlock Technical Paper                   

 

19 
 

 

Operation Condition Grid On Grid Off Gen On Gen Off Gen Relay Grid Relay 

Abnormal 8 0 0 1 1 Close Open 

 

Summary for abnormal working condition 5,6,7,8 
 

Operation Condition Grid On Grid Off Gen On Gen Off Gen Relay Grid Relay 

Abnormal 5 1 1 0 1 Open Close 

Abnormal 6 0 1 1 1 Close Open 

Abnormal 7 1 1 0 0 Open Close 

Abnormal 8 0 0 1 1 Close Open 
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Conclusion 

PointGuard LoadHub complies with UL67 and UL1008, the grid relay and generator relay 

designed with a mechanical (hardware) interlock, which ensures that under any possible 

command combination, the generator relay and grid relay will never close simultaneously. 

Working 
Condition 

Grid On Grid Off Gen On Gen Off Gen Relay Grid Relay 

Normal 

1 0 0 1 Close Open 

1 0 0 0 Close Open 

0 1 1 0 Open Close 

0 0 1 0 Open Close 

0 1 0 0 Open Open 

0 0 0 1 Open Open 

0 1 0 1 Open Open 

0 0 0 0 Open Open 

Abnormal 

1 0 1 0 Open Open 

1 1 1 0 Open Open 

1 0 1 1 Open Open 

1 1 1 1 Open Open 

1 1 0 1 Open Close 

0 1 1 1 Close Open 

1 1 0 0 Open Close 

0 0 1 1 Close Open 
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Annex 

UL Certification Letter issued to LoadHub 
[1] CSA Description Report for UL 67 Panelboards (Thirteenth Edition, Revision 

Dated May 15, 2018)  
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