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sity. This paper will look at the results of that testing, the
will also be shared with Cenelec to help completethe
n developing TR EN50174-99-1

0174-99-1 Testing Methodology

t stage of testing is to construct a rig that allows for a
of 37 cables to be suspended initially in ‘free air’ with
couples installed within each layer as shown in the
ng diagram.

as being distributed throughout the layers,
couples are also positioned along the length of the
ample this is to measure the dif erence in temperature
o the actual source of the power.
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The testing method in this paper is Cenelec TR EN50174-99-1 
which uses a 37 perfect-cable bundle. Thermocouples are 
installed at various locations in the bundle.

It is stated that PoE power levels are 
tested, calling out PoE+, UPoE and IEEE 
802.3bt.
While the power levels are mentioned, 
the test current is not. This makes it 
difficult to duplicate or verify the 
results. Also unclear is how many 
conductors were used, since PoE+ (IEEE 
802.3at) uses 4 out of 8 conductors for 
DC power transfer

Results with CAT5e UTP (see page 2)
Open air

Results with CAT5e UTP (see page 2)
Insulated

The temperature increase at "60W" is 25.5C for 37 cables in an open air bundle.
How do we reconcile this result with ISO/IEC TR 29125 and TIA-TSB-184 ?

60W UPoE is a 4-pair proprietary method which has a worst-case conductor current of 
300mA with all 8 conductors powered. This matches with the 600mA current per pair in 
the Figure above. According to TR29125 a 10C rise is expected from a 100 cable 
bundle. This is a significant difference with 25.5C for 37 cables/bundle - where does the 
difference come from ?

http://www.excel-networking.com/_assets/downloads/Excel_Whitepaper_Impact_of_PoE_on_Balanced_Twisted_Pair_Cables.pdf

We contacted on of the authors (prof. Alistair Duffy) to learn more about the test 
methodology. Specifically the current levels used in the test are critical pieces of 
missing data.
We learned from the exchange that the power levels stated in the paper, 
34.2W, 60W and 100W, do NOT refer to the ouput power of a PSE, but rather 
the amount of power dissipated in the test cable bundle.
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Test Power

34.2 652 mA 52.5V 130.4W

60 844 mA 73.2V 168.8W

100 1006 mA 94V 209.2W
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While the testing done in this paper is very valuable to learn about the effects of DC 
currents through network cabling, one can easily get the wrong impression.
All three power levels used in this test, when translated to how Power over Ethernet 
really works, are at a far higher current and power level than the current IEEE 
802.3-2012 PoE and also the power levels under consideration by the IEEE 
P802.3bt task force.

With this new understanding in the actual current levels used during testing, the 
results of the "34.2W" test are of relevance to the work in P802.3bt.

For Type 3 (up to 60W at 50V), the maximum conductor current is 300mA, compared 
with 652mA in the "34.2W" test, We can expect to dissipate a factor 
0.6522/0.3002=4.7x less power in the cable.

For Type 4 (up to 99.9W at 52V), the maximum conductor current is 480mA, 
compared with 652mA in the "34.2W" test. We can expect to dissipate a factor 
0.6522/0.4802=1.84x less power in the cable.

Conclusion

Results with CAT5e UTP (see page 2)
Open air

Results with CAT5e UTP (see page 3)
Insulated
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Above are the temperature graphs for CAT5e cable (see details on page 2 and 3), 
annotated with the "PoE Equivalent" source powers.
What we learn from this is that at current levels significantly higher than what the IEEE 
P802.3bt task force is considering, this 37 cable bundle, with all conductors powered, 
reaches 40 degree C in open air and reaches 74 degree C when isolated with 28mm x 
25mm foam isolation.

This white paper contains a number of interesting experiments on the effect of 
cable heating at high currents. It explores both 'free air' and isolated cable bundles 
of 37 cables and tests a number of different cables.

The paper reaches the conclusion that Power over Ethernet leads to excessive 
temperatures in cable bundles. The paper refers to PoE, but clearly intents to point 
to the IEEE 802.3 DTE Power via MDI.
Unfortunately the conclusion is based on a misconception on how Power over 
Ethernet works and a such incorrect test currents have been used. Even the lowest 
test current is significantly higher than highest current onder consideration by the 
P802.3bt task force.

What we can learn from the testing is that actually, even under extreme 
circumstances, Type 4 power levels (=99.9W over 8 conductors) will not lead to 
unsafe conditions, nor cable failure.
More work is needed to come to guidelines on what the appropriate number of 
cables in a bundle is for Type 4 power levels to ensure data integrity.
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