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M E M O R A N D U M  

 

To:   NEC Code-Making Panel 6 
 

From:  Kimberly Shea 

Date:  January 24, 2013   

Subject: NEC ROC FINAL Ballot Results (A2013) 

 

The January 23, 2013 date for circulation changes and final receipt of ballots has passed. 
 
The attached report contains the number of members eligible to vote, the number of affirmative, negative, and 
abstaining votes as well as the explanation of the votes for each comment.  Ballot statements from Alternate 
members are not included unless the ballot from the Principal member was not received. 

According to the final ballot results, all ballot items received the necessary 2/3 required affirmative votes to pass 
ballot. 

There are two criteria necessary for each comment to pass ballot: (1) simple majority and (2) affirmative 2/3  
vote.   The mock examples below show how the calculations are determined.  

(1) Example for Simple Majority: Assuming there are 20 vote eligible committee members, 11 affirmative 
votes are required to pass ballot.  (Sample calculation:  20 members eligible to vote ÷ 2 = 10 + 1 = 11) 
 
(2) Example for Affirmative 2/3:  Assuming there are 20 vote eligible committee members and 1 member did 
not return their ballot and 2 members abstained, the number of affirmative votes required would be 12. 

 (Sample calculation: 20 members eligble to vote – 1 not returned – 2 abstentions = 17 x 0.66 = 11.22 = 12 ) 
 

As always, please feel free to contact me if you have any questions.   
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6-1 Eligible To Vote:10  Affirmative: 10  Negative: 0  Abstain: 0  Not Returned: 0

310.4 (Log # 253 )

Affirmative with Comment

Cline, S. In support of the Panel's action:
The submitter may not realize that Exception No. 1 appears to give permission exactly as he requests. IF (a), (b), and (c) are satisfied, THEN
multiple smaller-than-1/0 conductors are allowed to reduce the voltage drop.

6-2 Eligible To Vote:10  Affirmative: 10  Negative: 0  Abstain: 0  Not Returned: 0

310.10(F) (Log # 403 )

6-3 Eligible To Vote:10  Affirmative: 10  Negative: 0  Abstain: 0  Not Returned: 0

310.10(F) (Log # 715 )

6-4 Eligible To Vote:10  Affirmative: 10  Negative: 0  Abstain: 0  Not Returned: 0

310.10(H)(2)(6) (Log # 423 )

6-5 Eligible To Vote:10  Affirmative: 10  Negative: 0  Abstain: 0  Not Returned: 0

310.10(H)(2)(6) (Log # 1006 )

6-6 Eligible To Vote:10  Affirmative: 10  Negative: 0  Abstain: 0  Not Returned: 0

310.10(H)(6) and Informational Note (Log # 559 )

6-7 Eligible To Vote:10  Affirmative: 10  Negative: 0  Abstain: 0  Not Returned: 0

310.10(H)(6) (Log # 1063 )

6-8 Eligible To Vote:10  Affirmative: 10  Negative: 0  Abstain: 0  Not Returned: 0

310.15 (Log # 346 )

6-9 Eligible To Vote:10  Affirmative: 10  Negative: 0  Abstain: 0  Not Returned: 0

310.15 (Log # 380 )

Affirmative with Comment

Laidler, W. The action to hold this comment was unfortunate considering the effort that went in to the initial proposal and the comment that
was the end result of a task group addressing the proposal.  Article 310 went through a rewrite in the 2011 cycle that did a great job of organizing
the article.  Proposal 6-19 showed panel 6 that there is an alternative means to structure this article.  The idea of the creation of a new section "III.
Ampacities for Conductors" was a great idea.  The action to put this comment on hold will allow the panel to have a guideline for future
reorganization.

6-10 Eligible To Vote:10  Affirmative: 10  Negative: 0  Abstain: 0  Not Returned: 0

310.15 (Log # 1042 )
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Affirmative with Comment

Cline, S. In support of the Panel's action:
Among other problems, Item (B)(2) is false/confusing since this is not the case for a circuit such as those coming from a typical 208/120-Volt
Single-Phase dwelling service. The system is single-phase, the source transformer is not.

6-11 Eligible To Vote:10  Affirmative: 10  Negative: 0  Abstain: 0  Not Returned: 0

310.15 (Log # 1043 )

Affirmative with Comment

Cline, S. In support of the Panel's action:
Among other problems to do with significant violations of the NFPA style directives, the various sub-sections having to do with conductor ampacity
of general wiring 0 through 2000-Volt conductors must not be separated into separate sections.

6-12 Eligible To Vote:10  Affirmative: 10  Negative: 0  Abstain: 0  Not Returned: 0

310.15 (Log # 1044 )

Affirmative with Comment

Cline, S. In support of the Panel's action:
I can’’t read it to him aloud as requested by the submitter, but I can point it out: "310.15(B) Tables. Ampacities for conductors rated 0 to 2000 volts
shall be as specified in the Allowable Ampacity Table 310.15(B)(16) through Table 310.15(B)(19), and . . . " .  A section may refer to more than
one table, and therefore the tables must have their own numbers as a subset of the section number. The 2008 NEC table suffix numbering was
utilized to aid users in the transition to the corrected format. There was no lapse by the TCC nor by the CMP; the submitter needs to study and
follow the NFPA style directives.

The submitter should understand that the "grouping" we speak of has to do with the table's page layout location relative to the section, not the
numbering.

6-13 Eligible To Vote:10  Affirmative: 10  Negative: 0  Abstain: 0  Not Returned: 0

310.15 (Log # 1046 )

Affirmative with Comment

Cline, S. In support of the Panel's action:
Stating that "The entire premise of the section is flawed, " without any evidence or justification is a waste of everyone's time. The basis for this
allowance was well established when this section was first adopted. It has been a successful practice for decades. Could it be a load adjustment
rather than an ampacity adjustment? Certainly. Would it be better for CMP-2 to "be harassed about it forever"? Perhaps.

But for that to happen, joint-action Proposals would have to be submitted to both CMP-2 and CMP-6, with full and accurate suggested text,
clearly and correctly stating the equivalent existing technical allowance in the relocated format. Both panels would have to accept, and the CC
would have to agree.

6-14 Eligible To Vote:10  Affirmative: 10  Negative: 0  Abstain: 0  Not Returned: 0

310.15 (Log # 1057 )

Affirmative with Comment
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Cline, S. In support of the Panel's action:
The reason for my comment was due to the inaccurate presentation of the existing text of
310.15(B)(3)(b) in the Proposal. The submitter's incorrect portrayal of the 2011 text (below)
indicated that "Conduit" was to change to "Raceway" - not all raceways are conduits. The body
of the text was acceptable, but the title was not.
"310.15(B)(3)(b) (F) Conduit Raceway Spacing. Spacing between conduits, tubing, or
raceways shall be maintained."

6-14a Eligible To Vote:10  Affirmative: 8  Negative: 1  Abstain: 1  Not Returned: 0

Table 310.15(B)(3)(c) (Log # CC600 )

Negative

Zimnoch, J. Limited parameters were presented to understand the context of "what appears to be conflicting data presented" to the panel.  The
original studies and the UL Fact-Finding Study that supports Proposal 6-29 was sponsored and monitored by nine wire and cable manufacturers.
None of the manufacturers found any problems with the results of the study. The addendum to the original Fact-Finding Study performed by UL
showed the maximum temperature rise above outdoor ambient for all wiring systems mounted 36 inches above the roof with a 95 % confidence
interval is 46.2 F and the maximum temperature rise above outdoor ambient for all wiring systems mounted 60 inches above the roof with a 95 %
confidence interval is 40.6 F.
1. Only 1 size of cables (#6) was tested using two insulations. Other insulations and wire types were not considered.
2. Tests were indoors and not related to real world.
3. Were oven tests on a mandrill, not real installation conditions
4. Tests were at continuous temperature, not daily temperature cycles, thus not heating and cooling at frequent intervals
5. The testing was performed in free air, not conduits in sunlight
6. Testing does not consider friction from expansion and contraction due to heating and cooling. In a larger sense, wear and tear due to expansion

and contraction has more of an  effect than simply temperature, and was not considered in the testing.
7. Code is written for all cables in all sizes. This test was not comprehensive and thorough
8. The concluding statement was very specifically worded “XHHW sample can better withstand the 212 C temperatures for a 60 day period.”

Electrical equipment is expected to last 40 years or more.
9. Thermoset insulation is not the only way to make XHHW; for example, XHHW-2 can be made with EPR rubber.

10. The UL letter is not a Fact Finding and has little meaning
The UL letter specifically states: UL Verification Services did not select the samples, determine whether the samples were representative of
production samples, witness the production of the test samples, nor were we provided with information relative to the formulation or identification
of component materials used in the test samples. The test results apply only to the actual samples tested.
11. UL is basically not certifying anything other than that a report of the testing was submitted by General Cable
12. The test report and UL letter were not reviewed or available to the public. Both the report and letter are dated in the Fall of 2012. They were not

available for Public Comment.
13. Based on the above, this Comment should be rejected. The report and letter are non-persuasive, and have no relevance to real cables installed in

sunlight directly or in conduit, which was the subject of a UL Fact Finding.

Abstain

Picard, P. The Aluminum Association could not reach consensus.

Affirmative with Comment

Huddleston, Jr., R. The Panel is correct that there is conflicting data from various reports on temperatures inside of circular raceways. Also of
concern is the evidence presented to the Panel that wiring installed for many years on rooftops is not failing.  This Panel Member looks forward to
the results from the Independent Task Groups findings so that this issue can be put to rest.

Kent, G. With little doubt, all studies review show an increase in the temperature inside the conduit.  A further study reviewed at the Comment
meeting revealed the lack of damage to an XHHW-2 conductors at extreme heat.  None of the studies reflect damage to wiring, in fact just the
opposite for at least two studies, which show no damage to wire.  It would seem the studies indicate the need for a study to determine if our
correction requirements for ambient temperature need to be altered or in some situations eliminated altogether.   Today's technology in insulation
design is without a doubt much further advanced than this table which had not changed in the NEC since at least the 1971 edition which is the
oldest I have that actually has the table.  I do not find this table in my 1953 edition.
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Stacey, J. Although it is our position that 310.15(B)(3)(c) be deleted in its entirety, it appears unlikely that the panel will agree. Therefore we are
voting to accept this panel comment and await the findings of the requested review. See comment 6-16.

Wall, C. I concur with the panel to reject Proposal 6-29. Different wiring systems exposed to solar radiation heat differently; however, the fact
finding report combined the various systems together. Reports submitted during the cycle related to this one subject contain useful information but
seemingly contradict one another. I believe that the sum of the reports is too limited to make a decision. Since the NEC is a truly an international
code, it must provide allowances for application worldwide without being burdensome. The independent task group should:
1. In the absence of data showing failures of conductors on rooftops, consider whether adjustments for solar heating are indicated.
2. If solar heating is found to be a factor, the solar heating adjustments should be based on actual geographic location and not based on one worst

case location.
3. Cables, cables in cable trays and raceways exposed to the sun heat differently and should be afforded this variance rather than being lumped into

one category based on a “worst case” approach.
4. Consider providing options for solar heating calculations.

6-15 Eligible To Vote:10  Affirmative: 10  Negative: 0  Abstain: 0  Not Returned: 0

Table 310.15(B)(3)(a) and 310.15(B)(X) (Log # 588 )

6-16 Eligible To Vote:10  Affirmative: 6  Negative: 3  Abstain: 1  Not Returned: 0

310.15(B)(3)(c) and Table 310.15(B)(3)(c) (Log # 825 )

Negative

Huddleston, Jr., R. The Comment should have been accepted by the Panel.  The substantiation for rejecting this Comment conflicts with the
Panel Comment for 6-14a which points out the conflicting temperature data from the various studies and that the Panel may have accepted data in
the past that may not have been correct.  The Rooftop Wiring Study and other evidence presented to the Panel provided substantial real data that
rooftop wiring is not being damaged by exposure to sunlight-heated conduits.

Stacey, J. This proposal should have been accepted. Evidence was submitted by multiple commenters indicating that this additional temperature
adder for wiring on rooftops is unnecessary. Long term installations of wiring on rooftops all over the country have proven for decades that the
short term exposure of wiring to the effects of direct sunlight has no appreciable effect on the longevity or durability of conductors. The reason for
this has been explained many times by several engineers on CMP-6, with evidence previously submitted from IEEE, ICEA and NEMA documents
indicating that conductors are designed and manufactured to withstand high operating temperatures for short periods of time (such as those
experienced on rooftops during a few hours a day a few days a year) with no detrimental effect. In addition, the Southern Nevada Chapter of IAEI
performed testing proving that the adders presently in the Code are far too high to be realistic. The requirement in Section 310.15(B)(3)(c) increases
cost with no benefit to the safety of people or the protection of equipment, and this requirement should be removed in its entirety.

Wall, C. Panel action on comment 6-14a casts doubt on the 2008 technical substantiation referenced. Based on the data provided by the
submitter, other reports available to the panel, and panel's request for appointment of a task group to review the basis for ambient temperature
correction factors, I believe this comment should be accepted. Also see my explanation on comment 6-14a.

Abstain

Picard, P. The Aluminum Association could not reach consensus.

6-17 Eligible To Vote:10  Affirmative: 6  Negative: 3  Abstain: 1  Not Returned: 0

310.15(B)(3)(c) and Table 310.15(B)(3)(c) (Log # 826 )

Negative

Huddleston, Jr., R. See my explanation of negative vote on Comment 6-16.

Stacey, J. See my negative comment on 6-16.

Wall, C. See my explanation on comment 6-16.

Abstain
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Picard, P. The Aluminum Association could not reach consensus.

6-18 Eligible To Vote:10  Affirmative: 6  Negative: 3  Abstain: 1  Not Returned: 0

310.15(B)(3)(c) and Table 310.15(B)(3)(c) (Log # 827 )

Negative

Huddleston, Jr., R. See my explanation of negative vote on Comment 6-16.

Stacey, J. See my negative comment on6-16.

Wall, C. See my explanation on comment 6-16.

Abstain

Picard, P. The Aluminum Association could not reach consensus.

6-19 Eligible To Vote:10  Affirmative: 6  Negative: 3  Abstain: 1  Not Returned: 0

310.15(B)(3)(c) and Table 310.15(B)(3)(c) (Log # 828 )

Negative

Huddleston, Jr., R. See my explanation of negative vote on Comment 6-16.

Stacey, J. See my negative comment on 6-16.

Wall, C. See my explanation on comment 6-16.

Abstain

Picard, P. The Aluminum Association could not reach consensus.

6-20 Eligible To Vote:10  Affirmative: 6  Negative: 3  Abstain: 1  Not Returned: 0

310.15(B)(3)(c) and Table 310.15(B)(3)(c) (Log # 829 )

Negative

Huddleston, Jr., R. See my explanation of negative vote on Comment 6-16.

Stacey, J. See my negative comment on 6-16.

Wall, C. See my explanation on comment 6-16.

Abstain

Picard, P. The Aluminum Association could not reach consensus.

6-21 Eligible To Vote:10  Affirmative: 6  Negative: 3  Abstain: 1  Not Returned: 0

310.15(B)(3)(c) and Table 310.15(B)(3)(c) (Log # 830 )

Negative

Huddleston, Jr., R. See my explanation of negative vote on Comment 6-16.

Stacey, J. See my negative comment on 6-16.

Wall, C. See my explanation on comment 6-16.

Abstain

Picard, P. The Aluminum Association could not reach consensus.
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6-22 Eligible To Vote:10  Affirmative: 6  Negative: 3  Abstain: 1  Not Returned: 0

310.15(B)(3)(c) and Table 310.15(B)(3)(c) (Log # 831 )

Negative

Huddleston, Jr., R. See my explanation of negative vote on Comment 6-16.

Stacey, J. See my negative comment on 6-16.

Wall, C. See my explanation on comment 6-16.

Abstain

Picard, P. The Aluminum Association could not reach consensus.

6-23 Eligible To Vote:10  Affirmative: 10  Negative: 0  Abstain: 0  Not Returned: 0

310.15(B)(3)(c) and Table 310.15(B)(3)(c) (Log # 832 )

6-24 Eligible To Vote:10  Affirmative: 8  Negative: 2  Abstain: 0  Not Returned: 0

Table 310.15(B)(3)(c) (Log # 854 )

Negative

Xerri, M. Subsequent to the committee meeting and after reviewing the information provided I have the following comments:
Code panel 6 reject panel comment 6-24 stating “CMP-6 notes conflicting reports presented to the panel. CMP-6 finds variations in the results of
the tests. Refer to the data to Comment 6-34”. The conflicting data referred to in the panels' response is that the data provided by Travis Lindsey by
way of the UL fact finding report did not correlate with the data provided by Howard Herndon from his Roof top study.
I have the following comments:
Correlating data between 2 laboratories where you can control the environment, the test set up, etc. can at times be challenging. Correlating data
between two studies where several variables exist can be very difficult and should not be expected.
1. In the Howard Herndon report ½ EMT was tested. The UL Fact finding Reports of 2010 and 2011 did not test this size EMT. UL tested ¾ EMT
at one (1) foot above the roof. However, this testing was conducted with a white colored roof. The UL report noted that from the testing
experiences, “…as wiring systems are mounted further from the roof, solar reflection off the roof becomes more of an influencing factor than the
solar absorption by the roof.” Therefore, a white roof would likely have produced hotter temperatures. From the pictures provided with the Herndon
report, the roof did appear to be darker than the one used with the UL fact Finding report which would reflect less heat back up to the EMT
resulting in lower temperature measurements.
2. In the UL fact Finding Report, 17 different conduit and cable systems were tested. From the data, larger conduits and dark color cable tended to
produce the maximum temperature differentials. Based on this, one could infer that ½ EMT, although not tested by UL, would be expected to
produce a lesser temperature differential than the other 17 systems that UL had tested.
3. In the UL Fact Finding report, solar irradiance was measured and recorded. This data was not provided with the Herndon report. The UL Fact
Finding report noted that because of the variable weather conditions during the time period of August  - September 2012 in the Las Vegas area, only
three days were found where the solar irradiance was greater than or equal to 1000 W/m2 for an extended period of time, and even on those three
days, the time period those days where that solar irradiance exceeded 1000 W/m2 was only for about one hour. On some very hot days solar
irradiance can exceed 1000 W/m2 for three or more hours.
4. Other variables that could affect correlation of data include shading differences and air flow(winds).
Although the data from both these studies do not correlate, that does not mean that the data is wrong from either report. If you want to get

correlating data from different locations or different roof tops, you need to control the variables.

Zimnoch, J. See Comment 6-14a.

Affirmative with Comment

Stacey, J. This proposal was correctly rejected, but the reason should have been the deletion of this entire section and associated table. See my
comment on 6-16.
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6-25 Eligible To Vote:10  Affirmative: 6  Negative: 3  Abstain: 1  Not Returned: 0

Table 310.15(B)(3)(c) (Log # 874 )

Negative

Huddleston, Jr., R. Panel's substantiation for rejecting this comment did not address the submitter's Comment substantiation.

Stacey, J. The panel should have accepted this comment and rejected proposal 6-29. The values requested by the Copper Development
Association have been proven to be artificially elevated by the test methods employed. The Southern Nevada Chapter of IAEI testing proves that
the temperatures experienced inside wiring methods on rooftops during sunlight exposure do not even come close to those “measured” in the
backyard testing performed by the Copper conductor manufacturers. The panel statement was inadequate and shows that the panel did not even
attempt to address the majority of the submitter's substantiation, particularly point 6  - there have been no failed conductors due to sunlight exposure
on rooftops.

Wall, C. The panel is overlooking the fact that solar heating of conductors on rooftops in other areas of the world could be significantly less than
the solar heating recorded in Las Vegas and is not accounted for by selecting the ambient temperature for that location. Panel action on comment 6
-14a accomplished what the submitter of this comment desired.

Abstain

Picard, P. The Aluminum Association could not reach consensus.

6-26 Eligible To Vote:10  Affirmative: 9  Negative: 1  Abstain: 0  Not Returned: 0

Table 310.15(B)(3)(c) (Log # 973 )

Negative

Zimnoch, J. See Comment 6-14a.

Affirmative with Comment

Stacey, J. See comment on 6-24.

6-27 Eligible To Vote:10  Affirmative: 7  Negative: 2  Abstain: 1  Not Returned: 0

310.15(B)(3)(c) and Table 310.15(B)(3)(c) (Log # 1113 )

Negative

Huddleston, Jr., R. I agree with the Panel Statement - the substantiation for the Comment is not correct.  However, this Comment should have
been rejected and the original Proposal accepted.

Stacey, J. This submitter is a paid consultant for the Copper Development Association (who he represents on CMP-5.) His comments about the
“vast amounts of data” refer to unrealistic simulation testing performed in a backyard in Las Vegas by the organization that is paying him. The
CDA also paid UL to come in and witness this same unrealistic testing in the same backyard, generating the report from UL. See comment on 6-16.

Abstain

Picard, P. The Aluminum Association could not reach consensus.

6-28 Eligible To Vote:10  Affirmative: 9  Negative: 1  Abstain: 0  Not Returned: 0

310.15(B)(3)(c) and Table 310.15(B)(3)(c) (Log # 1114 )

Negative

Zimnoch, J. See Comment 6-14a.

Affirmative with Comment

7
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Huddleston, Jr., R. The panel should have rejected the original proposal 6-29 and was correct in rejecting this comment. The substantiation for
this Comment conflicts with the Panel Comment for 6-14a which points out the conflicting temperature data from the various studies and that the
Panel may have accepted data in the past that may not have been correct.  The Rooftop Wiring Study and other evidence presented to the Panel
provided substantial real data that rooftop wiring is not being damaged by exposure to sunlight-heated conduits.

Stacey, J. The submitter's comment that plugging conduit with cotton makes for a realistic test is puzzling. As an inspector for many years, I
have never approved such an installation. See comment on 6-27.

6-29 Eligible To Vote:10  Affirmative: 7  Negative: 2  Abstain: 1  Not Returned: 0

310.15(B)(3)(c) and Table 310.15(B)(3)(c) (Log # 1115 )

Negative

Huddleston, Jr., R. The panel should have rejected this comment. The substantiation for this Comment conflicts with the Panel Comment for 6
-14a which points out the conflicting temperature data from the various studies and that the Panel may have accepted data in the past that may not
have been correct.  The Rooftop Wiring Study and other evidence presented to the Panel provided substantial real data that rooftop wiring is not
being damaged by exposure to sunlight-heated conduits.

Stacey, J. The panel action should have been “Reject”. See comments on 6-16 and 6-27.

Abstain

Picard, P. The Aluminum Association could not reach consensus.

6-30 Eligible To Vote:10  Affirmative: 6  Negative: 3  Abstain: 1  Not Returned: 0

310.15(B)(3)(c) (Log # 1116 )

Negative

Huddleston, Jr., R. See my explanation of negative vote on Comment 6-29.

Stacey, J. The panel action should have been “Reject”. See comments on 6-16 and 6-27.

Wall, C. See my explanation on comments 6-14a and 6-16.

Abstain

Picard, P. The Aluminum Association could not reach consensus.

6-31 Eligible To Vote:10  Affirmative: 6  Negative: 3  Abstain: 1  Not Returned: 0

Table 310.15(B)(3)(c) (Log # 1117 )

Negative

Huddleston, Jr., R. The Panel should reject this Comment.  There is much conflicting evidence about actual temperatures experienced in
raceways on rooftops, and questions have arisen about the ampacity adjustments required for temperature correction.  The submitter's substantiation
is his opinion and not based in scientific facts.

Stacey, J. The panel action should have been “Reject”. See my comments on 6-16 and 6-27.

Wall, C. See my explanation on comments 6-14a and 6-16.

Abstain

Picard, P. The Aluminum Association could not reach consensus.
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6-32 Eligible To Vote:10  Affirmative: 6  Negative: 3  Abstain: 1  Not Returned: 0

310.15(B)(3)(c) (Log # 1238 )

Negative

Huddleston, Jr., R. See my explanation of negative vote on Comment 6-16.

Stacey, J. The panel action should have been “Accept”. The submitter provided a report and examples of conductors (THW) that have survived
with no visible deterioration in Las Vegas, NV and Laughlin, NV (two of the hottest areas of the country) for decades. The conductors were sized
without using the adders in 310.15(B)(3)(c), and remained intact and flexible.

Wall, C. See my explanation on comments 6-14a and 6-16.

Abstain

Picard, P. The Aluminum Association could not reach consensus.

6-33 Eligible To Vote:10  Affirmative: 10  Negative: 0  Abstain: 0  Not Returned: 0

310.15(B)(3)(a) (Log # 1264 )

Affirmative with Comment

Huddleston, Jr., R. It should be understood that the title of Table 310.15(B)(3)(a) should also have the same words "in a Raceway or Cable"
deleted.

Laidler, W. The title of Table 310.15(B)(3)(a) should also have the same words "in a Raceway or Cable" deleted, as they are not needed."

6-34 Eligible To Vote:10  Affirmative: 6  Negative: 3  Abstain: 1  Not Returned: 0

310.15(B)(3)(c) and Table 310.15(B)(3)(c) (Log # 1307 )

Negative

Huddleston, Jr., R. See my explanation of negative vote on Comment 6-16

Stacey, J. The panel action should have been “Accept”. The Southern Nevada Chapter of IAEI performed testing on an actual rooftop in Las
Vegas, NV with both loaded and unloaded conductors. The testing proves that the adders reported by the Copper Development Association are
unrealistically high. Additionally, even with fully loaded conductors feeding an air conditioner (located on the same rooftop) during the hottest
summer on record, the conductor and termination temperatures never exceeded those allowable by the conductor or equipment manufacturers. The
conductor used was the minimum size allowable for the ampacity while keeping the voltage drop under 3%, but without the adders required by
Section 310.15(B)(3)(c). The testing submitted by the CDA to support these adders was simulation testing, supposedly designed to reflect real
world conditions. However, the real world testing performed to support this comment shows that actual installations do not approach the predicted
temperatures required by this Code requirement. If simulation testing does not reflect the real world results, it must be rejected. The requirements in
Section 310.15(B)(3)(c) are unnecessary and simply add cost without benefit.

Wall, C. See my explanation on comments 6-14a and 6-16.

Abstain

Picard, P. The Aluminum Association could not reach consensus.

6-35 Eligible To Vote:10  Affirmative: 6  Negative: 3  Abstain: 1  Not Returned: 0

310.15(B)(3)(c) (Log # 1424 )

Negative

Huddleston, Jr., R. See my explanation of negative vote on Comment 6-16.

9
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Stacey, J. The panel action should have been “Accept”. The submitter has experienced first-hand the difficulties and hazards created by the
unnecessary upsizing of conductors required by Section 310.15(B)(3)(c). The upsizing of conductors required by this code requirement result in
conductors that are too large to terminate on normal equipment, increasing the chance of failure due to the more numerous connections that are
required. Not only does this code requirement increase cost (by significant amounts, as shown by this submitter and in Comment 6-16), it may
actually decrease safety and reliability of our systems.

Wall, C. See my explanation on comments 6-14a and 6-16.

Abstain

Picard, P. The Aluminum Association could not reach consensus.

6-36 Eligible To Vote:10  Affirmative: 6  Negative: 3  Abstain: 1  Not Returned: 0

310.15(B)(3)(c) and Table 310.15(B)(3)(c) (Log # 1425 )

Negative

Huddleston, Jr., R. See my explanation of negative vote on Comment 6-16.

Stacey, J. The panel action should have been “Accept”. See my comment on 6-34.

Wall, C. See my explanation on comments 6-14a and 6-16.

Abstain

Picard, P. The Aluminum Association could not reach consensus.

6-37 Eligible To Vote:10  Affirmative: 6  Negative: 3  Abstain: 1  Not Returned: 0

310.15(B)(3)(c) Exception (New) (Log # 1430 )

Negative

Friedman, S. A full Fact-Finding Investigation should be provided to take into account all aspects of the conductors installed on roof tops.

Xerri, M. The testing performed on 6 AWG THHN employing PVC insulation and 6 AWG XHHW-2 employing XLPE insulation seems to
indicate that XHHW-2 with XLPE insulation performs better than the THHN with PVC insulation based on the limited tests performed.
Since this proposal is to allow the use of a 900 C rated cable to be used for a limited time frame above its' rated temperature, it is important that all
insulation materials that XHHW-2 can be extruded with should have been tested. As XHHW-2 can also employ EPCV type insulation, this should
also have been subjected to an appropriate test program.
In addition, based on the test program requested by the submitter, because the cable is being subjected to temperatures above its' temperature rating,

a cycling of heating and cooling (dry and humid?) of the cable would provide more pertinent data than just constant heating. The effects of heating
and cooling can cause stresses that heating alone will not show.
Also, the samples subjected to the test program requested by the submitter consisted of one sample of cable from the two different manufacturers.

Additional samples from other manufacturers should be included in any investigation.
The submitter also stated in the presentation that the oven aging time of 60 days that was performed on the cable represented 32.7 years of

exposure to the elevated temperatures. In the Roof Top Wiring Study that was performed by Robert Huddleston, that was provided to the panel, he
makes reference to cables that were installed in 1972, making them 40 years old and still in use. This would infer that the cable should have been
aged longer to represent a time period of longer than 32.7 years.
Based on the limited testing performed by the submitter and requested of UL, the action taken by the Panel was not correct. We would recommend

revisiting during the next code cycle. An independent Fact-Finding Investigation Report would allow the Code Panel to review additional needed
data and other pertinent facts regarding all aspects of XHHW-2 cable when subjected to sunlight on rooftops.
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Zimnoch, J. The supporting information presented in support of the comment was very limited in scope. A full Fact-Finding Investigation
should be provided to take into account all aspects of the conductors installed on roof tops. The UL letter specifically states: “UL Verification
Services did not select the samples, determine whether the samples were representative of production samples, witness the production of the test
samples, nor were we provided with information relative to the formulation or identification of component materials used in the test samples. The
test results apply only to the actual samples tested. “  XHHW with cross-linked polyethylene insulation is not the only way to manufacture XHHW;
for example, XHHW-2 can be made with EPR rubber or made with a PVC (thermoplastic) jacket over a single conductor.
The ambient temperature on the roof tops does not change the fact that if the added ambient is ignored, the conductor temperature will exceed the

90C limit regardless if it is thermoset or thermoplastic. There is a precedent being set where exception from a temperature limitation in the code is
being introduced. This being the case, there should be a more comprehensive test report to support this concept since the same type exception could
be applied to any of the temperature correction tables in the code.
1. Only 1 size of cables (#6) was tested using two insulations. Other insulations and wire types were not considered.
2. Tests were indoors and not related to real world.
3. Were oven tests on a mandrill, not real installation conditions
4. Tests were at continuous temperature, not daily temperature cycles, thus not heating and cooling at frequent intervals
5. The testing was performed in free air, not conduits in sunlight
6. Testing does not consider friction from expansion and contraction due to heating and cooling. In a larger sense, wear and tear due to expansion

and contraction has more of an effect than simply temperature, and was not considered in the testing.
7. Code is written for all cables in all sizes. This test was not comprehensive and thorough
8. The concluding statement was very specifically worded “XHHW sample can better withstand the 212 C temperatures for a 60 day period.”

Electrical equipment is expected to last 40 years or more.
9. Thermoset insulation is not the only way to make XHHW; for example, XHHW-2 can be made with EPR rubber.
10. The UL letter is not a Fact Finding and has little meaning

The UL letter specifically states: UL Verification Services did not select the samples, determine whether the samples were representative of
production samples, witness the production of the test samples, nor were we provided with information relative to the formulation or identification
of component materials used in the test samples. The test results apply only to the actual samples tested.
11. UL is basically not certifying anything other than that a report of the testing was submitted by General Cable
12. The test report and UL letter were not reviewed or available to the public. Both the report and letter are dated in the Fall of 2012. They were not

available for Public Comment.

Abstain

Picard, P. The Aluminum Association could not reach consensus.

Affirmative with Comment

Cline, S. In support of the Panel's action:
The testing results submitted clearly showed significant differences between insulation degradation, and showed that the XHHW-2 type was much
more resistant to the effects of heat. Further testing of all modern insulation types is recommended - see 6-14a.

Kent, G. No explanation provided.

Laidler, W. We are voting with the panel to Accept this Comment in Principle.  The Submitter of the comment provided substantiation that
showed that a No. 6 XHHW-2 conductor was more resistive to a high heat condition and showed no apparent damage to the conductor.
The language in the Code that requires the ampacity of the conductor to be corrected when the ambient temperature is higher than 30C or 86F was
added to the document before the newer types of conductor insulations were developed. We think that the time has come to take into consideration
the types of insulations we are currently using and how they measure up with the existing ampacity and ambient temperature correction factor
tables. A recommendation was made during the panel's discussion that the TCC appoint a Task Group to look into the effectiveness of the high
temperature rated insulation and its use with current ambient temperature correction factor tables: we strongly support that recommendation. Until
that time comes, we will continue to support the application of ambient temperature correction factors including the air inside raceways. Although
accepting the proposed exception to 310.15(B)(3) is in conflict with the previous statement, this action sends a message that the panel recognizes
that the insulation types used today are more robust and resilient than the insulation types used when the ambient temperature correction tables were
first developed.

Stacey, J. Although it is our position that 310.15(B)(3)(c) be deleted in its entirety, it appears unlikely that the panel will agree. Therefore, we
accept this submitter's language as it provides a compromise that allows installers to use conductors that are sized to fit the equipment on which they
must terminate. Thermoset insulation has been proven in laboratory testing and field installations to be far more resistant to high heat than
thermoplastic. The panel's limitation to XHHW-2 only was unnecessary, as all thermosets (like XHHW) have better performance in high heat
applications than thermoplastics (like THHN)
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6-38 Eligible To Vote:10  Affirmative: 10  Negative: 0  Abstain: 0  Not Returned: 0

Table 310.15(B)(3)(a) (Log # 1557 )

6-39 Eligible To Vote:10  Affirmative: 10  Negative: 0  Abstain: 0  Not Returned: 0

310.15(B)(7) (Log # 97 )

6-40 Eligible To Vote:10  Affirmative: 10  Negative: 0  Abstain: 0  Not Returned: 0

310.15(B)(7) (Log # 293 )

6-41 Eligible To Vote:10  Affirmative: 9  Negative: 1  Abstain: 0  Not Returned: 0

310.15(B)(7) (Log # 383 )

Negative

Stacey, J. The panel action should have been “Accept”. The existing table is descriptive, adequate, and is well understood in the field. As stated
in Mr. Walls substantiation, (Removal of the table does not add clarity or usability to the NEC. The electrical industry that includes designers,
installers and inspectors is better served by the long standing code Table 310.15(B)(7) rather than a narrative text that requires an equation with
calculations. The table adds clarity, facilitates and expedites the installation and inspection process). There were no proposals from the public to
remove the table only, and put in a calculation. Proposal 6-49a was created by the panel and is a step backwards as stated in ROC 6-45.
An Inspector is not going to stop at each residential inspection with a new service and do a calculation. This easy to use time proven ampacity table
is needed and used daily. There is no proof of any failures to show that the table is broken? Both ROC 6-43 and 6-45 tried to fix the broken text.
The panel concerns of issues where a feeder ran through an attic or insulation requiring some correction factors be applied are addressed in 6-45.
ROC 6-52 new part (c) appears to allow a feeder to run through the same attic with no correction factor required, only Info Note 1 that is not
enforceable.  There is no need to get rid of the Table310.15(B)(7).

Affirmative with Comment

Wall, C. I support the panel action to clarify 310.15(B)(7); however, I believe a table increases usability and should be included, subject to
requirements to apply adjustment factors.

6-42 Eligible To Vote:10  Affirmative: 9  Negative: 1  Abstain: 0  Not Returned: 0

310.15(B)(7) (Log # 977 )

Negative

Kent, G. Clearly by our actions of providing a percentage we have clarified this is a calculation of derating the service based on diversity.
Calculations of the necessary service amperage requirement should be found in Article 220 not Article 310.

Affirmative with Comment

Huddleston, Jr., R. I find it fascinating that the Panel requested documented failures in their Panel Statement to substantiate this Comment,
when all of the Comments for ampacity adjustments for rooftop wiring have had ZERO documented failures and many documented cases
demonstrating NO FAILURES - yet the Panel accepted the drastic temperature adjustments and consequent MUCH LARGER CONDUCTORS on
rooftops.  Rather inconsistent?  Indeed.

6-43 Eligible To Vote:10  Affirmative: 9  Negative: 1  Abstain: 0  Not Returned: 0

310.15(B)(7) (Log # 1014 )

Negative

Stacey, J. The panel action should have been "Accept in principle" The submitter's substantiation is correct, the entire load should not be
required to use this section or table. There is no proof that this is an issue only concerns. This is where diversity begins by dropping off or cycling of
loads. In addition to the submitter's comment it is an industry practice to install a 400 amp service with 2-200 amp panels fed from the meter socket
using this table with no issues only concerns.
See my comments on 6-41, 6-45 and 6-52.
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6-44 Eligible To Vote:10  Affirmative: 10  Negative: 0  Abstain: 0  Not Returned: 0

310.15(B)(7) (Log # 1045 )

6-45 Eligible To Vote:10  Affirmative: 9  Negative: 1  Abstain: 0  Not Returned: 0

310.15(B)(7) and Table 310.15(B)(7) (Log # 1088 )

Negative

Stacey, J. The panel action should have been “Accept”.  The submitter is correct with the substantiation and has provided text that would not
allow the use of the Table where correction or adjustments are required. The public will be more confused with an 83% calculation than an easy to
use time proven table. See my comments on 6-41 and 6-5.2

6-46 Eligible To Vote:10  Affirmative: 9  Negative: 1  Abstain: 0  Not Returned: 0

310.15(B)(7) and Table 310.15(B)(7) (Log # 1095 )

Negative

Kent, G. Clearly by our actions of providing a percentage we have clarified this is a calculation of derating the service based on diversity.
Calculations of the necessary service amperage requirement should be found in Article 220 not Article 310.

6-47 Eligible To Vote:10  Affirmative: 10  Negative: 0  Abstain: 0  Not Returned: 0

310.15(B)(7) and Table 310.15(B)(7) (Log # 1118 )

6-48 Eligible To Vote:10  Affirmative: 9  Negative: 1  Abstain: 0  Not Returned: 0

310.15(B)(7) and Table 310.15(B)(7) (Log # 1119 )

Negative

Kent, G. While I do not agree on the substation, I do support deletion.   Clearly by our actions of providing a percentage we have clarified this
is a calculation of derating the service based on diversity.  Calculations of the necessary service amperage requirement should be found in Article
220 not Article 310.

6-49 Eligible To Vote:10  Affirmative: 9  Negative: 1  Abstain: 0  Not Returned: 0

310.15(B)(7) (Log # 1210 )

Negative

Kent, G. Clearly by our actions of providing a percentage we have clarified this is a calculation of derating the service based on diversity.
Calculations of the necessary service amperage requirement should be found in Article 220 not Article 310.

6-50 Eligible To Vote:10  Affirmative: 10  Negative: 0  Abstain: 0  Not Returned: 0

310.15(B)(7) (Log # 1324 )

6-51 Eligible To Vote:10  Affirmative: 9  Negative: 1  Abstain: 0  Not Returned: 0

310.15(B)(7) (Log # 1368 )

Negative

Stacey, J. The panel action should have been “Reject.”  See my comments on 6-41 and 6-52
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6-52 Eligible To Vote:10  Affirmative: 9  Negative: 1  Abstain: 0  Not Returned: 0

310.15(B)(7) (Log # 1428 )

Negative

Stacey, J. The panel action should have been “Reject”. Table 310.15(B)(7) should stay in place. There where no request from the public to turn
this table into a calculation. There is no proof of any failures or deficiencies with the table. It appears that the new text part (c) is in conflict with
note Info Note 1.
See my comments on 6-41 and 6-45.

Affirmative with Comment

Kent, G. Although deletion is the proper action but does not appear to have the support of the committee, this option at least offers some clarity
to the wording.

6-53 Eligible To Vote:10  Affirmative: 9  Negative: 1  Abstain: 0  Not Returned: 0

310.15(B)(7) (Log # 1558 )

Negative

Stacey, J. The panel action should have been “Reject.”  See my comments on 6-41, 6-45 and 6-52.

Affirmative with Comment

Kent, G. See statement in 6-52.

6-54 Eligible To Vote:10  Affirmative: 9  Negative: 1  Abstain: 0  Not Returned: 0

310.15(B)(7) (Log # 1590 )

Negative

Stacey, J. The panel action should have been “Reject.”  See my comments on 6-41, 6-45 and 6-52.

Affirmative with Comment

Kent, G. See statement in 6-52.

6-55 Eligible To Vote:10  Affirmative: 9  Negative: 1  Abstain: 0  Not Returned: 0

310.15(B)(7) (Log # 1591 )

Negative

Stacey, J. The panel action should have been “Reject.”  See my comments on 6-41, 6-45 and 6-52.

6-56 Eligible To Vote:10  Affirmative: 9  Negative: 1  Abstain: 0  Not Returned: 0

310.15(B)(7) (Log # 1592 )

Negative

Stacey, J. The panel action should have been “Reject.”  See my comments on 6-41, 6-45 and 6-52.

Affirmative with Comment

Kent, G. See statement in 6-52.

6-57 Eligible To Vote:10  Affirmative: 9  Negative: 1  Abstain: 0  Not Returned: 0

310.15(B)(7) (Log # 1594 )

Negative
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Wall, C. Inclusion of a table adds clarity and usability.  Inclusion of a table in the example along with a reference to 310.15(B)(7) new
informational note 1, added by comment 6-52, would make note of the need to consider adjustment factors.

Affirmative with Comment

Laidler, W. The panel was correct in the action to include an example in the annex to provide the code user a reference to apply the revised
code language to 310.15(B)(7).  This 83% permitted adjustment factor for the services and feeders described in 310.15(B)(7) is simply a conversion
of the 2011 Table 310.15(B)(7). This action was taken to ensure that conductors that are being installed with the permitted 83% adjustment factor
are still subject to the correction and adjustment factors required in Article 310.  The panel made a commitment to remove the table from 310.15(B)
(7) for the 2014 NEC and the inclusion of the table or any resemblance to the table is in conflict with that action.

6-58 Eligible To Vote:10  Affirmative: 10  Negative: 0  Abstain: 0  Not Returned: 0

310.15(B)(7), Informational Note 2 (Log # 589 )

6-59 Eligible To Vote:10  Affirmative: 9  Negative: 1  Abstain: 0  Not Returned: 0

310.15(B)(7), Informational Note 3 (New) (Log # 1593 )

Negative

Cline, S. In opposition to the Panel's action:
This Comment should have been accepted.
I believe that without a note such as this, incorrect interpretations by AHJs and installers

applying this section for 208Y/120-Volt derived systems will continue.
I believe that it is a disservice to the usability of the users of the NEC to not have this added

Informational Note. Over and over again, NFPA get requests to edit this section to include the
208Y/120-Volt systems, and we hear of or read about people who are sure that the section
applies to 208Y/120-Volt Single Phase systems as if they were the same.

People are constantly confused by this seeming inconsistency. They do not think of, or they
do not comprehend, the physics differences between the two systems.

6-60 Eligible To Vote:10  Affirmative: 10  Negative: 0  Abstain: 0  Not Returned: 0

Table 310.15(B)(21) (Log # 1120 )

6-61 Eligible To Vote:10  Affirmative: 10  Negative: 0  Abstain: 0  Not Returned: 0

310.15(C) (Log # 833 )

6-62 Eligible To Vote:10  Affirmative: 10  Negative: 0  Abstain: 0  Not Returned: 0

310.60(C)(1) (Log # 98 )

6-63 Eligible To Vote:10  Affirmative: 10  Negative: 0  Abstain: 0  Not Returned: 0

310.104 (Log # 716 )

6-64 Eligible To Vote:10  Affirmative: 10  Negative: 0  Abstain: 0  Not Returned: 0

310.104 (Log # 834 )

15



Thursday, January 24, 2013
Document # 70

Final Ballot Results Report for NEC-P06  Comments

6-65 Eligible To Vote:10  Affirmative: 10  Negative: 0  Abstain: 0  Not Returned: 0

310.104 (Log # 1429 )

6-66 Eligible To Vote:10  Affirmative: 10  Negative: 0  Abstain: 0  Not Returned: 0

Table 310.104(A) (Log # 145 )

6-67 Eligible To Vote:10  Affirmative: 10  Negative: 0  Abstain: 0  Not Returned: 0

400.4 (Log # 99 )

6-68 Eligible To Vote:10  Affirmative: 10  Negative: 0  Abstain: 0  Not Returned: 0

Table 400.4 (Log # 271 )

6-69 Eligible To Vote:10  Affirmative: 10  Negative: 0  Abstain: 0  Not Returned: 0

400.4 (Log # 1176 )

6-70 Eligible To Vote:10  Affirmative: 10  Negative: 0  Abstain: 0  Not Returned: 0

400.7(A)(9) (Log # 940 )

6-71 Eligible To Vote:10  Affirmative: 9  Negative: 1  Abstain: 0  Not Returned: 0

400.7(A)(11) (New) (Log # 386 )

Negative

Stacey, J. The panel action should have been “Reject” There is no proof that this is a problem only concerns as stated by the submitter. As stated
in ROP 6-101panel statement -The subject in this proposal and the submitter’s concerns are adequately covered in section 406.7. The new language
is not needed or understandable. This does not help this AHJ and could be handled by the product listing and 110.3(B). A user that installs a smaller
AWG cord would not be looking at the NEC to see if it's OK nor would the AHJ be there to oversee the installation of equipment like TVs.

6-72 Eligible To Vote:10  Affirmative: 10  Negative: 0  Abstain: 0  Not Returned: 0

400.8(6) (Log # 100 )

6-73 Eligible To Vote:10  Affirmative: 9  Negative: 1  Abstain: 0  Not Returned: 0

400.8(6) (Log # 266 )

Negative
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Cline, S. In opposition to the Panel's action:
This Comment should have been rejected.
The key limits in the allowances of Proposal 6-103 were: listed and limited length. CMP-3’s

Comment speaks to risk. All choices about electrical construction involve some sort of risk.
Not passing the allowance we crafted in the Proposal leaves higher risks in place since the
replacement of equipment is most likely to be done by a non-electrician.

P6-103 did not allow the use of cords above a suspended ceiling which is used for
environmental air, since they could not currently comply with 300.22(C)(1). While CMP-3
could in the future consider doing as they did with cables, by adding cord which is
““specifically listed for use within an air-handling space”, it is not within CMP-3’s expertise to
judge the use of the cords when the space is not used for environmental air.

A “listed non-detachable power supply cord” of limited length presents very little risk of
becoming a hazard due to damage and deterioration. The cords and equipment involved are
easily available for inspection and replacement. Indeed, that is why they need to be cord
connected in the first place. They supply power to accessory equipment which MUST work at
all times, which will by default constantly be monitored for function, and which must be easily
exchanged.

These exchanges of damaged accessory equipment are very likely to be done by a mechanical
contractor, an alarm technician, a plumber, or an I.T technician - not an electrician. All the
more reason that they be cord connected for the safety of all. We DO NOT want “adaptive”
wiring methods to be used in this space.

The limitations placed upon the uses allowed by Proposal 6-103 are far the lesser of evils
compared to the existing situation of people jury-rigging solutions for necessary applications.

The reality is that the types of equipment P6-103 allowed for WILL exist above suspended
ceilings. We need P6-103.

6-74 Eligible To Vote:10  Affirmative: 9  Negative: 1  Abstain: 0  Not Returned: 0

400.10, Informational Note (Log # 835 )

Negative

Huddleston, Jr., R. Panel statement says that "knotting of some types of cords is a recognized method to provide strain relief."  Recognized or
not, this is not an acceptable way to provide strain relief, and there are much better ways to do so rather than tying a UL knot or some other kind of
knot in a cord.  Many houses burn down when cords are kinked at the outlet due to furniture being pressed against the plug and cord, and yet the
Panel condones tying a knot in the cord and says it is a "recognized method".  Recognizing that this is an Information Note and not mandatory text
does not relinquish the Panel from its responsibilities to promote safety.

6-75 Eligible To Vote:10  Affirmative: 10  Negative: 0  Abstain: 0  Not Returned: 0

400.23 (Log # 101 )

6-76 Eligible To Vote:10  Affirmative: 10  Negative: 0  Abstain: 0  Not Returned: 0

400.31(B) (Log # 102 )
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6-77 Eligible To Vote:10  Affirmative: 10  Negative: 0  Abstain: 0  Not Returned: 0

Chapter 9, Notes to Tables, Note (10) (New) (Log # 103 )

6-78 Eligible To Vote:10  Affirmative: 10  Negative: 0  Abstain: 0  Not Returned: 0

Chapter 9, Table 5 (Log # 104 )

6-79 Eligible To Vote:10  Affirmative: 10  Negative: 0  Abstain: 0  Not Returned: 0

Chapter 9, Table 5 (Log # 996 )

6-80 Eligible To Vote:10  Affirmative: 9  Negative: 1  Abstain: 0  Not Returned: 0

Example D.1(d) (Log # 875 )

Negative

Wall, C. See my explanation on comment 6-57
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