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over “structured” cabling

A review of European standardization activities
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t -l Common “comms room”

SCP = Service Concentration Point

Future ISO/IEC 11801-6

‘ | | “ ﬂ Bl CLC EN 50173-6
) = Z

fliun, N, 4, K) BS EN 50173-6

) « Fixed IT

* Mobile IT: Wireless access points
‘ - Mobile telephony: DAS/MAP SCPg

* Lighting

* HVAC sensors

* Local device powering

* Building sensing

» Door control

» Space and "footfall” monitoring
* Digital signage
* Clocks

* Surveillance

» Alarms
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802.3at:2009 Type 2

“Switch” PSE PD
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Endpoint power

™ s30w >255W
> supplied delivered
Mid span power
MS
13 H h” PD
Switc PSE

i.= 300 mA (per conductor)
2-pair
powering R =12,5Q Category 5/Class D cabling
Vmax Vmin » 30 - 34,2 W 25,5 - 34,2 W Vmax Vmin
57 50 supplied delivered 57 | 42.5
0,0-45W
lost
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10/100BASE-T
or
1000BASE-T
which supports
10/100BASE-T
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ISO/IEC 29125:2010

ISO/IEC TR 29125

ANSI/TIA-TSB-184

Information technology - Telecommunications cabling guidelines for

remote powering of terminal equipment

Guidelines for Supporting Power Delivery

Over Balanced Twisted-Pair Cabling

Based on information from ISO/IEC (TR 29125) and TIA (TIA-TSB-184)

Current per
pair

800+
600-
400+

Open air ventilation
All pairs powered

100 Category 5/5e cables in a bundle

4 5 75 10 125 15

Temperature rise (deg C)
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Installation Conditions

Typical bundle size is 24 cables

... but installation conditions will affect thermal impact

Fully ventilated

Partially
ventilated
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Unventilated

Insulated

v
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802.3 Developments

“Switch” PSE PD
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Endpoint power

L
S 10°_W Perceived restriction 100 W input
}_> supplied based on IEC 60950 “Access network” text
Mid span power
MS
13 . h” PD
Switc PSE

i, =500 mA (per conductor)
4-pair
powering R =12,5Q Category 5/Class D cabling
Voor | Vinin <100 W 75-100 W Vimax | Viin
g . .
? ? supplied delivered ? ?
0,0-25W
lost
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Proprietary “PoE” Products

PRODUCTS OFFERING UP TO 100 W

2-pair
powering

i, = 848 mA (per conductor)

R =12,5Q Category 5/Class D cabling

PRODUCTS OFFERING UP TO 232 W

4-pair
powering

i.=1000 mA (per conductor)

R =12,5Q Category 5/Class D cabling

Perceived restriction
100 W input
based on US
National Electrical
Codes

but not elsewhere
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Thermal Impact

:IIIIIII‘ CHALLENGES FOR CABLING
LOCALISED HEATING GLOBAL HEATING CONNECTOR PERFORMANCE
T > Operating specification Insertion loss increased i, > operating specification

Transmission length reduced

All cable and cabling specifications are specified at 20 °C Current carrying capacity
Maximum operating temperature is typically 60 °C 750 mA @ 60 °C
A
m™) .
fG, nz,_N, d, K)
50 deg C Permanent link
40 deg CN Class D using Cat 5 components
i 30 deg C (or 5e using 5e)
|
! 20degC
Insertion ! \ﬁo m
loss | ______
margin
(dB) Negative equity

Application failure

70m 76m 83 m 87m

Coverage
reduced by 40%
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CLC TR 50174-99-1:2015

CLC TR

50174-99-1 Information technology - Cabling installation: Remote powering
I, ~ Work began: 2012 Voted completed: 02/2015
‘ M"E} OBJECTIVES
. o .
l -l 1 Definition of a “test configuration” to assess thermal impact of remote powering
:mmm} 2 Testing of different installation conditions and currents

‘ | | | 3 Development of a modelling tool to enable predictions of thermal impact

AT
fii, ny N, d, K) 4 The production of requirements/recommendations

for cabling installation, planning and operation

‘ OPENING POSITION
‘ L—>L ‘

None of the CENELEC experts were aware of any problem caused by cable heating where
current levels are in accordance with IEEE 802.3at and therefore did not anticipate any need
for additional installation or operational instructions for cabling in support of IEEE 802.3at.

A 4
EN 50174-1: Ed.3: 201x

EN 50174-2: Ed.3: 201x
EN 50174-3: Ed.2.x: 201x
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CLC TR 50174-99-1 Test Bed

CURRENT FEED USING 37 CABLE BUNDLE

OO XCOCOCOCC— N COCOCOCCT
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i; ¢— Cable 1 Cable 2 Cable 37
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S, n, N, d, K)

Thermocouples

T, T,

0,6 X 0,6

’4 £0,05m T £0,05m >‘ Ambient
x x .

>1,2m

—_—

|
[}
|
' >1,2m

e
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”perfect” bundle
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CLC TR 50174-99-1 Test Bundle
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37 cable bundie

™™ |
L AT
fGi, nc,_N, d, K)
’ represents
‘ ‘ ‘ Factor of Safety

FULLY VENTILATED FULLY INSULATED
CONDITIONS CONDITIONS

Outer cables @ ~ 80% AT Outer cables @ > 90% AT

core core
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Localised Conditions

Fully ventilated
pathways

« fire barriers
« shorter insulated lengths
* limited temperature rises

“Base” temperature rise

[Tk

i

« trunking/conduit
* lengths in excess of 2,5 m
» temperature rises increase x2
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CENELEC

* insulated pathways
* lengths in excess of 2,5 m
» temperature rises increase x5

-
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| B I |
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Localised Conditions

VENTILATED PATHWAYS Latest results by Arne Keller, Commscope

* larger cross-sectional area

“Dense” multi-layers ~ insulation

—

i -l “Dense” single layer ~ conduit

|‘
m™ . |
fG,, ";N, d, K)
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XX XXX

-
| B B ] ] “Spaced” single layer ~ separate bundles “Spaced” layers ~ separate bundles
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CLC TR 50174-99-1 Model

P
AT

Ambient
T

a

P:ancxic2><R P:ancxic2><R

P —p
AT,
AT, = P xP o PXP AT, = Pux P PuxP
10,75x 7" xdx/N  5182xdx/N 4xm 12,6x7

Linear impact

* no. of conductors (n,)

» d.c. resistance effects (< R)
« current per conductor (« i 2)

Non-linear impact

no. of cables (V)

* cable diameter (d)

* cable type effects (p,,)

* installation environment (p,)
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CLC TR 50174-99-1 Model

Cable bundle heating spreadsheet
13th October 2014
ONLY CHANGE THE FIGURES IN THE WHITE CELLS

Mumber of cables in bundle a7 p bundle L]
Mumber of loaded conductors g p ambient 015
Conductor resistance 0.075 ohms
Cable diameter 0.0075 m
CLC TR 50174-98-1 MODEL
Delta Delta Delta
TOTAL Surface-Ambient Surface-Core
Load current per conductor A 0.1 0.23 014 0.09
0.15 0.52 0.3z 0.20
02z 0.92 0.56 0.35
0.25 143 0.88 0.55
03 2.06 1.27 079
0.35 2.81 173 1.08
04 3.67 225 1.41
0.45 4 64 2.85 179
05 573 352 2.21
0.6 8.25 5.07 318
07 11.23 6.90 433
049 18.56 11.41 7.15
1 2292 14.09 8.83
12 33.00 20.28 1272
glétn;?;r%;:dper Free-airfventilated Insulated Conduit
U/UTP FIUTP, SIFTP UiuTP FIUTP, SIFTP FIUTP
FIFTP FIFTP
Poundle 5 3 2,75 5 3 2,75 3
Pambient 0,15 0,15 0,15 0,70 0,70 0,87 0,19

Model is provided with “iterative” resistance calculation: only necessary for high AT
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Cable bundle heating spreadsheet

30th November 2014

OMLY CHAMGE THE FIGURES IN THE WHITE CELLS

CLC TR 50174-99-1 Model Updated

Mumber of cables in bundle ar p bundle 5
Mumber of loaded conductors g p ambient 07
Conductor resistance 0.095 ohms
Cable diameter 0.005 m
Current unbalance 16
Resistance unbalance 4 Includes
CLC TR 50174-99-1 MODEL (UPDATED) d.c. resistance unbalance
Delta Delta
TOTAL Surface-Ambient * system (current)
* cable (resistance)
Load current per conductor A 0.1 1.38 1.26 -
015 310 285 0.25
02 551 5.06 0.45
0.25 8.61 7.91 0.71
03 12.40 11.38 1.02
0.35 16.88 15.50 1.39
0.4 2205 20.24 1.81
0.45 27.91 2561 2.29
05 34 46 3162 283
06 49 62 4554 408
07 67.53 61.98 5.55
049 111.64 102.46 9.18
1 137.83 126.49 11.33
12 19847 18215 16.32
glétrgrbn;r%;ilper Free-airlventilated Insulated Conduit
U/uTP FIUTP, SIFTP uiuTP FIUTP, SIFTP FIUTP
FIFTP FIFTP
Phundle 5 3 2,7h 5 3 2,75 3
Pambient 0,15 0,15 0,15 0,70 0,70 0,87 0,19

Model is provided with “iterative” resistance calculation: only necessary for high AT
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Bundle Temperature (deg C)

60

55

50

45

40

35

30

25

20

Model Predictions

U/UTP 6.0mm F/UTP 7.0 mm S/FTP 7.5 mm

R = 0,095 O/m R =0,075 Q/m R =0,070 O/m
[ ; T

|37 cable bundle | 1 ol
[ T T T 1 4
Tl Ambient temperature = 20 °C | 1
’ v, ’
I3 /. ’
* 24 : 4
I Indicates data reported in 4 ‘ /| : ‘
ISO/IEC TR 29125:2010 - ‘
P4
’ . ,’ P //
L ! 7 ’, ¢ //
. ;" /'
J S ]
Y. ‘ J1° // ]
PAd I IR ] //ﬁ
. ‘ 12 ‘ // ////
S iai e S —
ated | | =T
-l - [ /I/ —
P LB B = ated
0 150 300 450 600 750

Current per conductor (mA)
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AT for UIUTP

Insulated

AT for SIFTP

Insulated

Model Comparisons

30

MODEL vs. MEASUREMENTS

All results normalised to R = 0,095 Q/m and i =0,5

AT for FIUTP, FIFTP

Ventilated

Insulated
Conduit
Ventilated
Ventilated
.
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Outcomes - Channel Design

We have to control the temperatures of the channel by:
+ controlling the space ambient

» assessing the pathways and pathway systems

* limiting the power supplied

=

o CABLES

* use lower resistance cables
:"“"mﬂ’ « use higher Category cables

* insertion loss buffer

i )

l  use larger diameter cables . :
—_ * lower temperature increase
mnj .

' = CONNECTING HARDWARE
fliy ny, N, d, K) . . . - o
’ * products with higher operating current specification

‘ * products with proven de-mating “under load” performance

PATHWAYS AND PATHWAY SYSTEMS BUNDLE SIZES
L—=>L : ,
| | « ventilated spaces * smallest practical
* larger cross-section pathway systems ««——p °enabling air circulation
CENELEC
L T o 1 ]
| v 2= ] |
--- www.it-cabling.com www.e-readybuilding.com
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Outcomes - Bundle Loading

pu =5 (U/UTP), R = 0,095 O/m, d = 0,006 m

Ventilated conditions

Insulated conditions

@57V

|‘
m™ . |
\fli n;N, 4, K)

@]
=

@57V

p,=0,15 p,=0,7
AT ; Total Injected ; Total Injected
¢ bundle bundle ¢ bundle bundle
o current power current power
c A A kW A A kW
5 0,39 74,9 2,1 0,20 38,4 11
10 0,55 105,6 3,0 0,29 55,7 1,6
15 0,36 69,1 2,0
20 0,41 78,7 2,2
25 NA 0,46 88,3 25
30 (i.would exceed 0,75 A) 0,51 97,9 2,8
35 0,55 105,6 3,0
40 0,59 113,3 3,2
Ventilated conditions Insulated conditions
p,=0,15 p,=0,7
AT ; Total Injected ; Total Injected
¢ bundle bundle ¢ bundle bundle
o current power current power
c A A kW A A kW
5 0,50 96,0 2,7 0,26 49,9 1,4
10 0,70 134,4 3,9 0,36 69,1 2,0
15 0,44 84,4 24
20 0,51 97,9 2,8
25 NA 0,57 109,4 3.1
30 (i.would exceed 0,75 A) 0,63 129,9 3,5
35 0,68 130,5 3,8
40 0,73 1401 41
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Outcomes - Channel Design

50 deg C Permanent link

‘ Mq@ 40 deg CN Class D using Cat 5 components
| i 30 deg C (or 5e using 5e)
==Y ! 20 deg C
U .
| l Insertion | \to m
loss |

Application failure

:llllll. margin |
(dB) Negative equity

‘ | ! ‘
| AT
\fli s N, d, K)

70m 76m 83 m 87m

Disconnection Disconnection
Patch Consolidation
.. TO

panel Point

CENELEC PSE PD

[e—— Repair Repair

(s 35 1] by by

— replacement replacement
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Next Steps - European/International

CLC TR Information technology: Cabling installation:
50174-99-1 Remote Powering
A0, =
H:EH‘[E} Information technology: Cabling installation
l-i EN 50174-1: Ed.3: 2016 Installation specification and quality assurance
EN 50174-2: Ed.3: 2016 Planning and installation practices inside buildings
EN 50174-3: Ed.2.x: 2016 Planning and installation practices outside buildings

|‘
m™ . |
fG,, ";N, d, K)

@ Information technology:
‘ = ISO/IEC 14763-2 Implementation and operation of customer premises cabling

Ed.2:2016
=]

Part 2: Planning and installation
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Next Steps - National Solutions

IET TC2-4 DC POWER SYSTEMS

Code of Practice:
LOW AND EXTRA LOW VOLTAGE
DIRECT CURRENT POWER DISTRIBUTION IN BUILDINGS

| 7
Z1 [N

BS 6701

Telecommu

Specification for installation, operation and maintenance

nications equipment and telecommunications cabling -

» what design approahces have been implemented
» what operational controls have to be exercised

INSTALLER SELF-CERTIFICATION

« for a given installation environment
» for a given maximum bundle loading

» what to connect and where to disconnect

CREATION OF A GUIDE TO USE

IMPACT ON POWER SUPPLY CAPACITY
* re-direction from floor distribution to “comms room”

e-Ready Building

Zonex s
ol ‘5:“ IMPACT ON ENVIRONMENTAL CONTROL
dres served: I—T."a'" sEm. Spae: |T . H i i
Sl pr—— = power dISSIpatIOI‘l
Psbed B promesr ok X | TR e Ed 5q.m. ey g bk l=npia 45 m = 0.05%  (Oheesim
Cafplt pime Mumaten tirge
Tostal power dhvsneied L Fruad IT gy [ Powesr & Quanney [0 Powsr [T 0 [ oo 17 Culets o 00 | Poes | 1300
Wrekss dcress Points Doty T Power 7 Guentity | 0 Powsr | 0 | WP Cutiez iy [ o Pow [ %2
Biks iy - fometr & Quaniity [ 0 Pows [ 0 [ipas cutessa | 1 P [ 15
Lighting ety ¥ Py ¥ Guaniity ] hm:rl 5 | iighlng Custeris o 37 Foser a0
1 Ervercrmant Conirl Dansty B Povar I Quanaty UPmenr | 0 |pccutielzbin [ % Power [ 27
anasoia S Power Quantity [ 12 Power | O [ inchow o [ Poweer 5
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THANKYOU

REMOTE POWERING
over “structured” cabling

A review of European standardization activities
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