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WHAT'S POE?




/ Moves Adds and \

Changes

>
Possible Plug-and-play

>
Certified electrician

Data

Device

(<100w)

( N

Power
10A x 220V = 2.2kW

10Ax 110V = 1.1kW

\ J/

Option 2

Data +
Power 100W

Device
(<100w)

~
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PoE Power Over
Ethernet
Simplify technical
sheet

PoE Types and Classes

802.3bt

802.3at Po@ ¥
Thirdt'Pf'ar[tjy

802.3af

Class of PSE (Power Sourcing
Equipment)

Class 1

Class 2 Class 3 Class 4 Class 5 Class 6 Class 7

Maximum power at PSE

Minimum power at PSE

Number of pairs

2 pairs

2 or 4 pairs 4 pairs

Class 8

c»/\ o°
BICS]/

ENDORSED EVENT




Issue of PoE in Cabling
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STANDARDS




Poll

_/

~

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

o
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Required

ISO/IEC 11801-1

General
requirements

l

Choose one required

Supplement

r
I
1
I
|
1
1
I
|
1
1

ISO/IEC 11801-2 ISO/IEC 11801-3 ISO/IEC 11801-4 ISO/IEC 11801-5 ISO/IEC 11801-6
Offices premises Industrial premises J Single tenant homes Data centres Distributed building
services
| International:

All required

ISO/IEC 14763-2 ISO/IEC 14763-2-1

Planning and Installation |dentifiers
Implementation for administration

ISO/IEC 30129
Telecom bonding

All required

IEC 61935-1 ISO/IEC 14763-3

Copper testing Fiber testing
on site on site

ISO/IEC 14763-4
Limits for MPTL
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Required

EN 50173-1

General
requirements

l

EN 50173-2 EN 50173-3 EN 50173-4

Choose one required Supplement

Data centres

Offices premises Industrial premises Q| Single tenant homes

Distributed building
services

!
1
I
|
EN 50173-5 |  EN50173-6
:
1
1

European:
CENELEC

l

All required

EN 50174-1 EN 50174-2 EN 50174-3 EN 50310

Quality assurance Planning and Installation Outside plant Telecom bonding
Implementation cabling

If needed

All required

Copper testing Fiber testing Limits for MPTL

on site on site

I 1
1 1
I I
| I
IEC 61935-1 ISO/IEC 14763-3  |§  ISO/IEC 14763-4 K
! !
I 1
1 1
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Required

ANSI/TIA 568.0 ANSI/TIA 568.2 ANSI/TIA 568.3 ANSI/TIA 568.4
Generic cabling Balanced twisted pair Optical fiber Broadband Coaxial

Choose one required Supplement

I I
| |
I I
I I
ANSI/TIA 568.1 ANSI/TIA 1005 ANSI/TIA 570 ! ANSI/TIA 862 :
Commercial buildings Industrial premises Residential I Intelligent building I
: systems !
| I
ANSI/TIA 942 ANSI/TIA 1179 ANSI/TIA 4966 ; :
Data centers Healthcare Educational ; ; .
| North America: ANSI/TIA
All required
ANSI/TIA 569 ANSI/TIA 606 ANSI/TIA 758 ANSI/TIA 607
Pathways and spaces Administration Outside plant cabling Telecom bonding
All required —
o o°
ANSI/TIA 1152 ANSI/TIA 526-7 ANSI/TIA 526-14 BICSI
Copper Field Testing | Singlemode testing Multimode testing
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What standard to follow?

Are there Codes and regulations?

Is there a national standard?

What are the electrical standards?
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Poll

/I ,

s there a link between structured cabling and electrical A
standards [/ codes/ regulations?
- Yes
2- N
Nl Y,
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PoE > 60W
T° <30° C T° >30° C

« Use either
Bundle rule of
table 725.144

or

« Use LP cables
from section
725.129(1)

See TIA TSB-184-A for further guidance

Compliance to the ANSI/TIA 568 series
does NOT require heat calculations

See TSB-184-A to ensure compliance of
links of T° higherthan20° C

Apply the cable
bundle rule of
table

310.15(B) (2) (a)

[ Note: the NEC rules are for illustration purposes only. The author

L of this document is expert in International standards, not in NEC. )

Only concerns Only
Y concerns
safety !
Performance

ANSI/TIA 568 Series

Caution that if your cabling is above 20° C, you can comply to

safety of the NEC, to performance of the TIA (current edition), e . —,
but still performance is not assured unless you specifically { 20°C=68°F ! B 2 2
follow the TSB-184-A. I 30°C=86°F | ICSI
Y : ENDORSED EVENT
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{"" " Note: explanation is simplified for easier understanding.

The text is a bit more complex...

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

ISO/IEC 11801 series

ELV is safe (unless near water)
IEC 60364-7-716
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

See ISO/IEC 14763-2 for further guidance

PoE heat calculations are in ISO/IEC 14763-2

T° calculations are mandatory in ISO/IEC
14763-2. (part of compliance)
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Other links between electrical and

structured cabling standards: Europe

Table Z1 — Summary of minimum separation distances where the specification
and/or intended application of the information technology cable is not available

Containment applied to the power supply cabling

HD 60364-4-444

Separation without Open metallic Perforated metallic Solid metallic
electromagnetic barrier containment containment containment
A B Cc : s
Protection against voltage
disturbances and
200 mm 150 mm 100 mm 0 mm electromdgnetic
A: Screening performance (DC-100 MHz) equivalent to welded mesh steel basket of mesh size 50 mm x 100 mm

disturbances

(excluding ladders). This screening performance is also achieved with steel tray even if the wall thickness is less than
1,0 mm and/or the evenly distributed perforated area is greater than 20 %.

B: Screening performance (DC-100 MHz) equivalent to steel tray of at least 1,0 mm wall thickness and no
more than 20 % evenly distributed perforated area. This screening performance is also achieved with
screened power cables that do not meet the performance defined in Note 1.

No part of the cable within the containment shall be less than 10 mm below the top of the barrier.

C: Screening performance (DC-100 MHz) equivalent to a steel conduit of at least 1,0 mm wall thickness.
Separation specified is in addition to that provided by any divider/barrier.

NOTE 2 Where segregation requirements of Table Z1 are lower than applicable segregation requirements for the purpose of
safety (see HD 60364-5-52, 528.1), the safety requirements shall apply.

This separation requirement is in accordance with EN 50174—2:2009]assuming that the total current in the

LV cables does not exceed 600 A and where
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Electrical and Structured Cabling

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

Where the NEC doesn't If IEC electrical standards
apply, ANSI/TIA 568 (or equivalents) apply,
series may not be the ISO/IEC 11801 series is
most adapted standard generally better adapted

‘/'\.(@
BICS/

ENDORSED EVENT




RISKS
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Poll

/VVhot are the risks of noncompliance to any structured cabling standard? A
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. Y

Ofg10

[=]

./\' .
BICS/

ENDORSED EVENT




Example of Risk with PoE

T° increase

'—\‘g

< '\

DN

Equipment is already connected
~

Later..we add PoE equipment

The equipment on the

longest links stops working



Real examples

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

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

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

See presentation of Paul Stathis at the 2023 Winter conference for further information on risks. (Session 168)
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AS YOU PASS |/
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RP3 COMPLIANCE




ISO/IEC PoE Compliance

ISO/IEC 11801-2
Offices premises

ISO/IEC 11801-3
Industrial premises

ISO/IEC 11801-4
Single Tenant Homes

ISO/IEC 11801-5
Data centres

ISO/IEC 11801-6
Distributed Building Servies

ISO/IEC 11801-1
General requirements

ISO/IEC 14763-2
Planning and Installation Implementation

“The requirements of

ISO/IEC 11801 compliance-

ISO/IEC 14763-2 ..shall be
met.”

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.

............................... . Installation RP3
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RP Categories

RP2, RP3 are installed cabling Categories.

Controls required during
. Planning of
Category " — i. Attachment of remote subsequent cabling
powering equipment installation
RP1 < 212 mA < 500 mA ([ Yes ) Yes
> 212 mA
RP2 < 500 mA Yes Yes
< 500 mA
RP3 - < 500 mA No Yes
- - -

./\. .
< aea Powera | BICS/
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"PoE"” Administration




RP Categories

connections of POE Equipment.

For RP1 and RP2, it is mandatory for a “ POE Administrator” to control all

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

Labeling is required according to the RP category.

(" REMOTE POWERING INSTALLATION Y/ REMOTE POWERING INSTALLATION Y/ )
CATEGORY RP1 CATEGORY RP2 REMOTE POWERING INSTALLATION
NO UNAUTHORISED ATTACHMENT OF NO UNAUTHORISED ATTACHMENT OF CATEGORY RP3
\ REMOTE POWERING EQUIPMENT /\_ REMOTE POWERING EQUIPMENT /| )

RP3 is mandatory for new installations.

./\. .
BICS/

ENDORSED EVENT




HOW TO COMPLY




Heat Calculations

* |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

1 n
T qiobal =Z><Z(T +AT, )x L

n=1

ambient—n n

/ o C
o

/
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To minimize the heating within groups of single rows of cable bundles of balanced cables
(containing up to 24 4-pair balanced cables in accordance with 8.9.2.1), the cable bundles
should be separated by vertical “chimneys” allowing each cable bundle to cool by convection.
Figure 20a shows this in a schematic form. A chimney width of 0,3 times the cable bundle

diameter (D, ,q41e) has been shown to provide adequate cooling such that each cable bundle
behaves as a single, isolated, cable bundle in the applicable installation condition.

To reduce the heating within multiple rows of cable bundles of balanced cables (containing up bundie
to 24 4-pair balanced cables in accordance with 8.9.2.1), the cable bundles should be r_’
separated by vertical chimneys allowing each cable bundle to cool by convection. However, a @ @ % @ @
chimney width of 0,3 times the cable bundle diameter (D, ,.q4e) @s shown in Figure 20b only
provides limited mitigation and the temperature rise in a cable bundle should be assumed to 1| 203 Doungs ~ 15 mm

be twice that of a single, isolated, cable bundle in the applicable installation condition. e e

a) A single row of cable bundles b) Multiple rows of cable bundles

Figure 20 — Separation of cable bundles to minimize heating

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

Table 19 - Temperature changes for various cable bundle sizes

Installation condition E/F - Ventilated

No.ofcables(V) | 6 | 12 | 24 | 48 | 72 | 96 | 144 | 216
Cable R and D° AT °C
Ovogﬁf\lmﬁnmm I QN I RN l 7N |11{\|1R(\|1ﬂn|’)/1r\| D R
0,07! Installation condition C - Unperforated tray
0,06 No.ofcables (V) | 6 | 12 | 24 | 48 | 72 | 96 | 144 | 216
*wit | Cable R and D® AT °C
0,09591...:/\....— ] AN I an ] an ]1anlan\]ﬁ1ﬂlna=]'xnn
K .x-1 / 0,075 Q Installation condition A - Insulation
AT OC — (O 8 X N 4+ - ) R 0.065 C No.ofcables (V) | 6 | 12 | 24 | 48 | 72 | 96 | 144 | 216
| 2 Within Cable R and D° AT °C
D 0,095 Q/m 5,0 mm ) . 13,0 | 18,5 | 27,0 | 39,0 o -
0,075 Q/m 7,0 mm <o 2229% ], 4 75 | 10,5 | 155 | 23,0 | 29,0 | 34,0
0,065 Q/m 7,7 mm ' b 6,0 8,5 12,5 18,5 23,0 27,5 35,0
* Within the formula, D in metres e.g. for cable diameter 5 mm, D = 0,005
NOTE ** indicates a temperature in excess of 60 °C (assuming an ambient of 20 °C) which represent
unacceptable localised heating

~N
4
_

Ventilated Unperforated Tray Trunking / Conduit Insulation

Cables per
Bundle 24 72 216 24 72 216 24 72 216 24 72 216

Typical CAt3 7.0, 150 325 9.0 18.00 380 | 13.00 250 >40| 27.0, >40 >40
Cat. Cat.6 45 9.5 220 55 115 250 75| 150 320 155 29.0 >40
Cat.6A 40 80 185 45 95 210 6.0 125 26.0| 125 23.0 >40

Simplified tables. Temperature increase in ° C

o T T M S ——
. S S

N N N NN N N NN NN NN NN NN NN SN NN SN NN NN NN NN SN NN SN NN NN NN NN SN SN NN SN NN NN SN SN SN SN SN NS SN S SN NN SN SN SN SN SN SN SN SN SN SN NN SN NN NN SN SN SN SN SN NN SN SN SN S NN SN SN SN SN SN SN NN SN SN SN SN S NN SN SN SN SN NN SN SN NN NN SN NN NN SN NN SN SN NN NN SN NN RN SN NN RN NS N S
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Heat Calculations

Height to Width 1:1 | 1:2 | 1:3 | 114 | 1.5 | 1.6 | 1:7 | 1:8 | 1:9 | 1:10

AT multiplier 0.8910.84/0.77|0.71 | 0.66 | 0.62 | 0.59 | 0.56 | 0.53 | 0.51

;l(((‘(f(\

B R e A S

C 0 X X X X X X X x )
:__n__)(__(__(__(nl(__(__(__t__u

v

= More precise calculations in Annex |
= And even more precise in ISO/IEC TS 29125

ENDORSED EVENT




Poll

A N

So what do | 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).

%
[m] % [m]
Iil Bicsi
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RP3 Compliance

= Estimate the temperature of the environment and add the two ) L BITEITETE LT 5 (00
together. 20 20
= |nany case T + AT should be maximum 60 ° C for standard 25 38
compliant cabling. 30 85
= Calculate your maximum lengths for permanent links adjusted 35 83
with the temperature. Here is a simplified table.
40 80
45 78
50 75
. ° )
Risks above 60 ° C: 22 E
70
Performance not guaranteed 60
Faster ageing of the cables Assuming 10m of cords with 50% extra
- J attenuation

| 20° C=68°F ! y y
Bics/
! 1 ENDORSED EVENT
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The 2 conditions for RP3 Compliance

Don’t exceed 60° C

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

Document everything

Ensure that RP3 compliance can be maintained after M.A.C.s
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WHAT WE'VE LEARNED




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.
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RIALSELONS?

Thank you

Gautier Humbert, RCDD
Standards Coordinator
Digital Building Infrastructure, Legrand
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