What we should know about Ground Fault Circuit Interrupter, (GFCI) or what you used to think you knew was wrong? 
The GFCI is a lifesaving device; for protection against serious injury or death caused by an electrical shock.  The GFCI technology was invented in the 1960’s by Dr. Charles Dalzeil.  A misconception is that the circuit must have a “Safety” ground to function, that is not the case. It is designed to monitor the current in the “Hot” wire and compare it to the “Neutral” and if there is any “leakage” to shut off.  In 1987 NEC introduced the requirement that all receptacles within 6‘of a sink be protected.

The original leakage threshold was 20 mA and 7 milli-seconds, (ms) trip time. That is now called a class “B” unit. This level was primarily set by the available technology.  Today, reliability has improved and the trip voltage is 6 mA and 4-6 ms.  GFCI units were first introduced in the 1968 edition of the National Electrical Code 70, (NEC) where Article 100 states that; a “Class A” GFCI trips when the current leakage has a value in the range of 4 to 6 milliamps.” The time to trip is critical so as to prevent extended current flow through critical body parts. GFCI’ must meet the design requirements of UL Standard 943 which has undergone several revisions.  

The National Electrical Manufacturers Association estimates that about 9 % of GFCIs aren't working. That's why it's important to test all GFCI outlets, especially GFCI circuit breakers.  Replace failed units with the new self-diagnostic feature which, literally tests & monitors itself by way of the electronic design. With this feature, the ability to provide people protection can now be verified on a continuous basis. It also requires built-in transient suppression to protect internal circuitry from voltage spikes
Another misconception that could prove deadly was the thought that 3 regular outlets wired downstream were also automatically protected. It was possible to miss wire the downstream such that those outlets were NOT protected. In addition, if the downstream outlets were correctly wired and therefore protected and the GFCI itself failed; few of us recognized that only the GFCI receptacle lost power, all those downstream still had power BUT were no longer protected. 

Fortunately, since July 26, 2006, this sophisticated device became, by code even more so. The first new requirement is referred to as “End of Life Provision.” In the event that a GFCI’s electronic circuitry can no longer provide safe, protected power, it must render itself incapable of delivering power and provide a visual indicator to alert the user. In addition “A Reverse Line-Load Miswire” requires that incorrectly wired units deny power to the face GFCI and all downstream receptacles.

A new NEC Section 210.8(B) (4) has been added to require all 15 & 20-A, 125 V single-phase receptacles located outdoors in public spaces to be GFCI protected. This is the most far-reaching change in GFCI protection since this applies to any of these receptacles installed in any outdoor space that is used by or accessible to the public. Check and update your protection.
These talks are distributed with the hope that they spark some dialog. Feel free to use them as the basis for a tool box talk with your colleagues, clients, safety committee members or employees. 
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