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WHAT’S POE?
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Power
10A x 220V = 2.2kW
10A x 110V = 1.1kW 

Device 
(<100w)

Data

Device 
(<100w)

Data + 
Power 100W

Option 1 Option 2

Possible Plug-and-play

Certified electrician

Moves Adds and 
Changes
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PoE



PoE Types and Classes

PoE Power Over 
Ethernet  

Simplify technical 
sheet

802.3bt

TYPE 3 TYPE 4

802.3at

802.3af

TYPE 1 TYPE 2 

Class of PSE (Power Sourcing 
Equipment)

Class 1 Class 2 Class 3 Class 4 Class 5 Class 6 Class 7 Class 8

Maximum power at PSE 4W 7W 15.4W 30W 45W 60W 75W 90W

Minimum power at PSE 3.84W 6.49W 13W 25.5W 40W 51W 62W 71.3W

Number of pairs 2 pairs 2 or 4 pairs 4 pairs



Issue of PoE in Cabling

P= i2 R



STANDARDS
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Poll

What’s the international Standard for structured cabling?
1- ANSI/TIA 568 series
2- ISO/IEC 11801 series
3- EN 50173 series



International: 
ISO/IEC



European: 
CENELEC



North America: ANSI/TIA



What standard to follow?

Is there a national standard?

What are the electrical standards?

Are there Codes and regulations?



Poll

Is there a link between structured cabling and electrical 
standards / codes/ regulations?
1- Yes
2- No



Example with the USA

NFPA 70 = NEC

Only concerns
safety !!

PoE > 60W

T° > 30 °CT° < 30 °C
• Use either 

Bundle rule of 
table 725.144 

or
• Use LP cables 

from section 
725.129(I)

Apply the cable 
bundle rule of 
table 
310.15(B)(2)(a)

See TIA TSB-184-A for further guidance

ANSI/TIA 568 Series
Compliance to the ANSI/TIA 568 series 

does NOT require heat calculations

See TSB-184-A to ensure compliance of 
links of T° higher than 20 °C.

Only
concerns

Performance

Caution that if your cabling is above 20°C, you can comply to 
safety of the NEC, to performance of the TIA (current edition), 

but still performance is not assured unless you specifically 
follow the TSB-184-A.

Note: the NEC rules are for illustration purposes only. The author 
of this document is expert in International standards, not in NEC. 

20°C = 68°F
30°C = 86°F



Example with International

IEC 60364 Series
IEC 60364-7-716 

See ISO/IEC 14763-2 for further guidance

ISO/IEC 11801 series
PoE heat calculations are in ISO/IEC 14763-2

T° calculations are mandatory in ISO/IEC 
14763-2. (part of compliance)

Note: explanation is simplified for easier understanding. 
The text is a bit more complex… 

PoE is ELV if both of these conditions are met:

A- The PSE is compliant IEC 62368-3

B- The cabling is compliant to ISO/IEC 11801-1

ELV is safe (unless near water)

All IEEE 802.3 PoE devices are compliant to 
IEC 62368-3



Other links between electrical and 
structured cabling standards: Europe

HD 60364-4-444

Protection against voltage 
disturbances and 
electromagnetic 

disturbances 



Electrical and Structured Cabling

The structured cabling standards are linked to electrical 
regulations, codes and standards.

Where the NEC doesn’t 
apply, ANSI/TIA 568 

series may not be the 
most adapted standard

If IEC electrical standards 
(or equivalents) apply, 
ISO/IEC 11801 series is 

generally better adapted



RISKS



Poll

What are the risks of noncompliance to any structured cabling standard?
1- Not much. Worst case a laptop downgrades to 10/100 instead or Gigabit. 
No one will really notice.
2- Average: some IP devices might disconnect. The customer might ask to 
check.
3- High: Financial, prison, death.



Example of Risk with PoE

Equipment is already connected

Later…we add PoE equipment

T° increase

The equipment on the 
longest links stops working



Real examples

The emergency services are called too late because the 
phone didn’t work. The building is destroyed by fire. The 

insurance goes after IT contractor.

The intercom in a restaurant refrigeration room doesn’t 
work. A person locked in dies. The IT contractor is 

responsible.

The cabling is deemed not fit for purpose. The judge 
imposes penalties on the consultant, main contractor and 

IT contractor.

See presentation of Paul Stathis at the 2023 Winter conference for further information on risks. (Session 168)



Conformity to standards is a choice

But non-conformity is a risk



RP3 COMPLIANCE
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ISO/IEC PoE Compliance

ISO/IEC 11801-1
General requirements

ISO/IEC 11801-2 
Offices premises

ISO/IEC 14763-2
Planning and Installation Implementation

For installation of cabling in accordance with ISO/IEC 11801-2, ISO/IEC 11801-3, 
ISO/IEC 11801-4 and ISO/IEC 11801-6, the planning, installation and 

administration 
requirements of Category RP3 shall be applied.

ISO/IEC 11801-3 
Industrial premises
ISO/IEC 11801-4 

Single Tenant Homes
ISO/IEC 11801-5 

Data centres

ISO/IEC 11801 compliance Installation RP3

“The requirements of 
ISO/IEC 14763-2 …shall be 

met.”

ISO/IEC 11801-6 
Distributed Building Servies



RP Categories

RP = Remote Powering

RP1, RP2, RP3 are installed cabling Categories.



“PoE” Administration

PoE



RP Categories

For RP1 and RP2, it is mandatory for a “ PoE Administrator” to control all 
connections of PoE Equipment. 

Labeling is required according to the RP category.

This is not required with RP3 since the risk is avoided by design.

RP3 is mandatory for new installations.



HOW TO COMPLY
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§ Irrelevant on PoE, the maximum number of cables in a bundle should be 24.
§ Assume maximum power on all conductors for RP3 compliance. 
§ Bundles joining together count as a larger bundle.

Average temperature calculation

Heat Calculations



Definition of Separate bundles

But the separation is a recommendation, not a requirement. 
If bundles are not separated, they count as one in the calculations.



Cat.5 Cat.6 Cat.6A

Heat Calculations

Ventilated Unperforated Tray Trunking / Conduit Insulation
Cables per 

Bundle 24 72 216 24 72 216 24 72 216 24 72 216

Typical 
Cat.

Cat.5 7.0 15.0 32.5 9.0 18.0 38.0 13.0 25.0 > 40 27.0 > 40 > 40
Cat.6 4.5 9.5 22.0 5.5 11.5 25.0 7.5 15.0 32.0 15.5 29.0 > 40
Cat.6A 4.0 8.0 18.5 4.5 9.5 21.0 6.0 12.5 26.0 12.5 23.0 > 40

Simplified tables. Temperature increase in °C  



Heat Calculations

§ More precise calculations in Annex I
§ And even more precise in ISO/IEC TS 29125

Height to Width 1:1 1:2 1:3 1:4 1:5 1:6 1:7 1:8 1:9 1:10

∆T multiplier 0.89 0.84 0.77 0.71 0.66 0.62 0.59 0.56 0.53 0.51



Poll

So what do I do with this temperature calculation?
1- Nothing. It was just for fun.
2- Decide if the cabling temperature is not too high.
3- Shorten the maximum PL / CHA allowed based on the temperature.
4- Both (2) and (3).



§ Estimate the temperature of the environment and add the two 
together.

§ In any case T + ∆T should be maximum 60 °C for standard 
compliant cabling.

§ Calculate your maximum lengths for permanent links adjusted 
with the temperature. Here is a simplified table.

T (°C) Permanent Link (m)
20 90
25 88
30 85
35 83
40 80
45 78
50 75
55 73
60 70

Assuming 10m of cords with 50% extra 
attenuation

RP3 Compliance

Risks above 60 °C:  
Performance not guaranteed
Faster ageing of the cables

20°C = 68°F
60°C = 140°F



The 2 conditions for RP3 Compliance

Don’t exceed 60°C 

At the calculated temperature, do not 
exceed the maximum allowed distances



Lifetime

Document everything

Ensure that RP3 compliance can be maintained after M.A.C.s



WHAT WE’VE LEARNED

07/05/2024
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Use the structured cabling standard best aligned with local 
requirements

When using ISO/IEC 11801 series standards, RP3 compliance is 
mandatory

RP3 requires adjustment of the maximum lengths according to 
calculated temperature.



Thank you

Gautier Humbert, RCDD
Standards Coordinator

Digital Building Infrastructure, Legrand

Questions?


