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NOTES for PV Rated Safety Switches 
 
 
Slide #2 
Emphasize the difference between an AC and Dc Application due to the fact that DC has no “zero-
crossing”, thus, it is more difficult to extinguish the arc in a Load Break application. Further, make it a 
point that MOST manufacturer’s have always had DC rated Safety Switches for MOTOR “horse Power” 
rated applications, but usually limited to a 50-HP rating. 
 
 
Slide #3 
Highlight the configurations that they require that at least 2-Pole be broken in series to extinguish the 
DC arc. Note where the “LOAD” is indicated, which would denote a MOTOR or BATTERY SYSTEM 
type application. Since in PV (see next slide) the “-” or GROUNDED conductor is not allowed to be 
broken/switched, and thus would not be shown in the diagram as being routed through the switch. 
 
 
Slide #4 
The BIG highlight-point-emphasis should be the FOURTH bullet and the NEC requirement to isolate 
the fuse from all potential sources, i.e., back-fed from either the PV Modules or the Inverter. Though 
highly unlikely, it is a Code Requirement. Only Eaton has this feature out of the box from the Factory. 
No other manufacturer at this time has a switch that complies unless it is altered in the field, which 
would void the UL listing. This would also apply to 4-Pole fused switches utilized to break/switch TWO 
(2) UNGROUNDED conductors. 
 
 
Slide #7 
This tech data, from another Major Manufacturer’s Catalog, would lead one to believe that their Safety 
Switch, could be utilized in DC applications, although NOT specifically mentioning PV DC 
applications...and still be UL Listed. 
 
 
Slide #8 
The following information, from the Manufacturer who has the largest market share in the PV Dc Safety 
Switch market, is why currently there are literally thousands of non UL and NEC compliant PV DC 
Safety Switch installations in the USA today that were approved by the AHJ’s. This has left the 
manufacturer, contractor, and the end user open to serious liability issues. (Think Toyota Accelerator 
recall proportions) 
 
 
Slide #9 
First, notice the date, August 2005. It does somewhat indicate that this first page is for “Standard” DC 
applications, and will be UL listed if wired per the following diagrams. 
 
 
Slide #10 
These diagrams would indicate a MOTOR or BATTERY SYSTEM type application 
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Slide #11 
Notice they claim to have a UL File number – E2875 -  but this file does NOT apply for a PV DC 
Application where EACH pole has an UNGROUNDED conductor running through it. 
The truth of the matter is, when verified with UL, this file number never applied to this configuration 
because the Safety Switch could never pass the UL testing in this configuration due to the enormous 
amount of energy needing to be extinguished. The next page verbiage verifies the wiring diagram of 
Figure 2 
 
 
Slide #12 
Note: One pole per “Inverter” or UNGROUNDED conductor 
 
 
Slide #13 
NOW notice the date, November 2007.  
 
 
Slide #14 
Notice how this reference to a UL File number has been deleted....and the next page verbiage hasn’t 
changed from 2005.... 
 
 
Slide #15 
So now we have NO UL Listing or File number for this application, but the Manufacturer does not 
mention that fact. Therefore, the assumption would be from the AHJ, Contractor and End User that it 
still maintains the UL98 Listing for DC applications when EACH pole is utilized to break/switch an 
UNGROUNDED conductor from a PV DC System. 
 
 
Slide #16 
Now the PLOT thickens. NOTICE the DATE. This occurred AFTER the Manufacturer was contacted 
by UL regarding the MISAPPLICATION of their UL98 DC Switch in PV DC applications where ALL 
three poles were breaking an UNGROUNDED conductor. Notice the RED BOX where it even verifies 
that this supersedes the 2007 Tech Data. 
 
 
Slide #17 
Notice the diagrams have not changed for the reference UL Listing/File. But the next page of the Tech 
Data is finally forthright regarding the application and UL. 
 
 
Slide #18 
Here it is FINALLY revealed that this switch is NOT UL listed for all three poles to break/switch the 
UNGROUNDED conductors. The Switch is only “Self-Certified” by the manufacturer. The NEC Article 
100 – Definitions for “Labeled” and “Listed” equipment requires that products have “been tested and 
found suitable for a specified purpose.”  “Self-Certification” by the manufacturer does NOT meet the 
intent or verbiage of the NEC 110.3. Additionally, the FUSES cannot be isolated from all potential 
sources per NEC 680.16....another violation. 
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Slide #19 
Note: One pole per “Inverter” or UNGROUNDED conductor verbiage is still maintained even though it 
is in direct violation of the NEC 
 
 
Slide #23 
They have released a DECISION clarifying the use if UL98 DC Rated Safety Switches in NEC 690 
Photovoltaic installations 
 
 
Slide #26 
Clear and concise application data referencing BOTH the UL and NEC directives. 
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DC Rated Safety Switches

• 600-Volt DC is hard to break and meet
the UL Standard
• DC has no sine wave – therefore, no 

zero crossing
• Arcs last a long time – particularly at 

higher voltages
• 50 operations @ 150%                     

6000 operations @ 100%

• 600-Volt DC rating on 2-Pole switches
• Typical application was motors
• 2-pole switch actually has 3-poles
• Break “+” and “–” lines
• Required three break points for        

600-Volt DC
• UL Test to Limited HP Ratings
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DC Rated Safety Switches

• To be UL Listed and 
meet NEC, DC 
switches need to be 
wired utilizing a
minimum of 2-poles
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DC Switch Considerations for PV

• To be UL Listed and meet NEC, PV-DC switches need 
to be wired utilizing a minimum of 2-poles.

• For PV systems you only break the ungrounded 
conductor

• Normally utilize a FUSED Switch due to the low AIC 
rating of an UNFUSED Switch

• Must isolate the FUSE from ANY potential source 
when utilized in a PV system (NEC 680.16)
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Confusing DC Safety Switch Data

• The following manufacturers’ information 
would lead one to believe that all their DC 
Safety Switches are UL approved to be utilized 
in a PV-DC System
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Confusing DC Safety Switch Data

“Brand-X”

“Brand-X”
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Confusing DC Safety Switch Data
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Confusing DC Safety Switch Data

• Adding to the confusion has been the misapplication of 
a “Standard” DC Switch in PV applications where it 
was assumed – based on the manufacturer’s Tech 
Data sheets – the product was UL Listed for the 
application when properly wired.
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Confusing DC Safety Switch Data
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Confusing DC Safety Switch Data
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Confusing DC Safety Switch Data
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Confusing DC Safety Switch Data
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Confusing DC Safety Switch Data
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Confusing DC Safety Switch Data
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Confusing DC Safety Switch Data
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Confusing DC Safety Switch Data
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Confusing DC Safety Switch Data
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Confusing DC Safety Switch Data
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Confusing DC Safety Switch Data
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More Confusing Tech Data

Another major Manufacturer was contacted via their WEB
based Tech Support service. It was asked if their “standard”
UL98 DC Safety Switch could be used in PV DC Applications
and do they have a UL1741 Listing. The response was:

Technically this is correct, since UL has decided that there is no
need to add another Category for Safety Switches when applied
with other UL1741 products, since UL98 already covers Safety
Switches. But, “work just fine” is an incorrect statement.
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More Confusing Tech Data

Remember, NEC 680.16 requires that the FUSES be isolated from ALL 
Potential sources. This is not possible with a “Standard” 600-VDC
Safety Switch. Furthermore, using “dummy links” on the outside poles
of the switch would be a violation of BOTH the UL Listing and the NEC.
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More Confusing Tech Data

The same manufacturer went on to add:

The words “VERY unlikely”, “chance” and “normal” installation are 
very subjective in nature and have no place where the safety of human
could be at risk.
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What Has UL Done to Correct This?
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What Has UL Done to Correct This?
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Eaton is Leading the way in SAFETY!
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Eaton is Leading the way in SAFETY!
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FINALLY! - A True PV DC Safety Switch

Fuse Isolated from ALL 
potential sources
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FINALLY! - A True PV DC Safety Switch

• Marked as suitable for NEC 690 PV Applications up to
600-Volt DC

• UL98 Listed
• All switches are Single Pole for switching ONE

Circuit / Conductor
• Clear polycarbonate dead-front to guard against accidental 

contact with live parts from ALL potential sources
• NEC 690.17 compliant labeling warning that the switch terminals 

may be energized in the “OPEN” position
• Two (2) required NEC 690.14(C) “PV System Disconnect” labels
• Isolated terminals for GROUNDED (“-”) conductor
• Ground lug for Equipment Grounding Conductor



29 29

FINALLY! - A True PV DC Safety Switch
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• 30-600A
• 600-Volt DC only
• 1-Pole (One UNGROUNDED Conductor)
• NEMA 3R, 12 and 4X
• Fusible (Class R) and Non-Fusible
• Factory installed jumpers, neutral and labels
• Clear Dead-Front shield

FINALLY! - A True PV DC Safety Switch
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