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Please note that | will
answer all guestions at the
end of my presentation or
feel free to visit our stand
number 311 and speak to

me there at your leisure
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Power Over Ethernet

What Is It?
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| am not sure!

But it must be good

because | have read that It
has sold over 50 million

uni ts and 1t ©OSs

y = green!
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Most Existing low Energy PoE
Installations Operate Without An

Problems A

Today we will look at some
existing problem areas and
also at the problems
caused by the upwards
~spiralling energy levels

¢  being used in PoE.
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What Does It Mean?

There is no legal definition of
| power over Ethernet and it Is
not listed in the Oxford
English Dictionary although
there is mention of In In
Wikipedia.

So In essence anything goes
| and often does!
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If We Look At Ownership Issues

Sometimes installed by the installer.
Someti mes 1 nstalled by 1t
Sometimes installed by a solution provider.
Sometimes sold by cable and connector
manufacturer.

Sometimes made and sold by an I.T equipment.
manufacturer.

No real installation guidance (other than system
set up).

No Installation standards.

Many known issues.

vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv
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When speaking about power
over Ethernet, most people
generally mean IEEE

Standard 802.3af or IEEE
Standard 802.3at

Representing the best in electrical
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Wait a minute!
What is the name of
IEEE Standard 802.3at?

IS It -
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Wait a minute!
What 1s the name of
|IEEE Standard 802.3at?

IS It T
1) Power Over Ethernet (PoE)




Wait a minute!
What is the name of
|IEEE Standard 802.3at?

IS It T
1) Power Over Ethernet (PoE)
2) Power Over Ethernet Plus (PoE +)
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Wait a minute!
What is the name of
|IEEE Standard 802.3at?

IS It 1

1) Power Over Ethernet (PoE)
2) Power Over Ethernet Plus (PoE +)
3) Something Else (SE or SE+)

1
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It Is actually SE or is it SE+
The standar ddbs nan

$IEEE

|IEEE Standard for
Information technology—
Telecommunications and information
exchange between systems—
Local and metropolitan area networks—
Specific requirements

Part 3: Carrier Sense Multiple Access with
Collision Detection (CSMA/CD) Access Method
and Physical Layer Specifications

Amendment 3: Data Terminal Equipment (DTE)
Power via the Media Dependent Interface (MDI)
Enhancements

IEEE Computer Society
Sponsored by the
LAN/MAN Standards Committee

|EEE Std 802.3at™-2009
(Amendment to
30 October 2009 IEEE Std 802.3™-2008)

Representing the best in electrical
engineering and building services




Get It For Free!

J / The IEEE now give many of their

/standards away for FREE in Pdf
—Free/—~ format.

7 7/
The IEEE standard 802.3at and many

others can be downloaded from the

IEEE website www.ieee.orq \ //
\ﬁ‘reel/

Or go to this web link:- // v
http://standards.ieee.org/getieee802/downl

0ad/802.3at2009.pdf



http://www.ieee.org/
http://standards.ieee.org/getieee802/download/802.3at-2009.pdf
http://standards.ieee.org/getieee802/download/802.3at-2009.pdf
http://standards.ieee.org/getieee802/download/802.3at-2009.pdf
http://standards.ieee.org/getieee802/download/802.3at-2009.pdf

-l TIa
Beware of Using Pet Names

Now you all know why It Is
more | ovingly kno
unofficial name Power Over
Ethernet Plus or POE+
‘But do beware, contractually
this name is meaningless!
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—====No |[EEE PoE Certification
Scheme

Unfortunately the IEEE did not introduce
a scheme like the WiFI alliance which
certifies IEEE 802.11 wireless products
against the standard.

i As aresult many products claim
compliance with IEEE 802.3af and 802.3at
and do not appear to comply.

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee \ o

engineering and building services

CERTIFIED"®
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What Must POE Comply With?

n the UK all installations must comply with
Health and Safety Legislation and Statutory
nstruments (Regulations).

Complying with standards helps to prove
compliance with health and safety legislation
and UK regulations.

If installed as part of a contract, then

compliance with the provisions of the m
contract.

Other than the above you are free to install
any system which you can prove is safe,
even If it does not meet standards.
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Power Over Ethernet1 A Single Socket
Solution

Power Over Ethernet (PoE) sends
power down the data cable to supply
the end device with electrical power @
48-57Vdc (some 24Vdc). This saves
Installing electrical power sockets to
feed I.T. Devices. Thus saving on
components and cables making it a
green technology and helping to save

our planet.




Some History

Sending both signhals and power down
the same cable is nothing new it has been
done for many years. In Ethernet
systems, some of the larger companies
had their own solutions prior to any
standard. However PoE, as we know it,
came from a standard produced by the

IEEE in 2003.
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More History

The first version of PoE, IEEE 802.3af

« . fromthe IEEE in 2003 gave the
}?f;/# follpvv_ing performance:-

& Power Limited to 15.4 Watts(12.95
i Watts Max Load).

Limited to Systems 100Base-TX

or Lower.

For use on Cat 3 and Cat 5 Cables
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But Not Everything Was Rosie!

connector contact damage, cables
overheating and even some cases of
&  fires being attributed to PoOE.
" However, after much pressure from
various guarters in the industry, in 2009
the IEEE increased the power available
to 34.2Watts? when they released their

new standard IEEE 802.3at.
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The Market Was Quick TZA
to AcCt

PD-9000G Features

« High Power over 2-pairs — 36W per port
« |EEE 802 3at Draft 4.2 compliant
* Supported data rates: 10/100/1000BaseT
+ Scalable 6, 12 & 24-port models
* Power redundancy:
- Mutual midspan-to-midspan backup
- DG backup via external PowerDsine RPS products
* PowerView Pro secure, remote SNMPv3 and
Web-based management
+ Supports both IPv4 and IPv6 addressing
« PoE 802 3af backward compatible
* Powers all pre-standard 802.11n APs (including Cisco)
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Brief Overview

he application of power Is done by
power sourcing equipment (PSE) that Is
located either at

either within the extents of structured
cabling (Mid-Span) or the end of a
structured cabling channel (End Point).

This injects 48Vd.c T 57Vd.c onto one,
two or four pairs within the cable.

Representing the best in electrical
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
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‘PoE Midspan Device (PSE)

Ethemet Switch The power 1S

= utilized by a
Powered Device
(PD) that is
located at the end

L/ & @ of the structured
Access Point IP thtl:;ténnected IP Phone C ab | I N g SySte m.

UPS

Always remember to consider the reliability of your datacomms
system and install a UPS and keep it green i use a BMS to switch
off when not needed
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Since 2003 PoE Devices Have
Moved On




“Cisco Was A Pioneer Of PoE

Catalyst 4500 — Extending Industry Leadership
First Modular POEP Ready Switch

New

Y

Thin NG PTZ NG Access Building
Client Phones Cameras  Points Services Ready for Next-

Generation High Power
PoE Devices

E-Series and Classic Line Cards
— |[EEE 802.3af Support (15.4watts)
— 802.11n Single Port Support (20watts)
— |[EEE 802.3at Ready (up to 30watts)

Highly Efficient Power Supplies

Powers fully loaded _
99 ECA 4507R-E with Class 3 LRI T

e e devices (15.4w)
—
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~PoE Endspan Device (PSE)

TIA

The power is
Injected by a PoE
Endspan Device
(PSE) that is
located at the end
of the structured
cabling system.

WWW.PHIHONG.COM
INPUT:

AC Input Voltage Range

90 to 264VAC 15A(RMS) max.

OUTPUT:

Total Output Powerl9.6W
Efficiency65% (typical) at Max.
load
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PoE Endspan Device (PSE)W

Switch/Hub Powered End Station
1

1
Data pair B Data pai
o 2|8 1, X OC T O L] E|E oarer

4

Power \\/’f__f):—‘\/
Sourcing e N . N | Powered
Equipment 7 B B 7 i DeF:v[l)ce
R (L ¢

: 8L,
Data pair g‘ EF:ﬂX;fiX:IiX%ri_% ‘ g Data pair

Alternative B

Figure 33-4—10BASE-T/100BASE-TX Endpoint PSE location overview

ITEC

Representing the best in electrical

engineerin g and building services



Access Point

IP Phone connected
to PC

IP Phone

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeee
engineering and building services

The power is
utilized by a
Powered Device
(PD) that Is
located at the end
of the structured
cabling system.
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"PoE Legacy Device Support

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeee
engineering and building services

Phihong Power over Ethernet Splitter, Input 4717 57Vdc,
Output 12Vdc 45W, 3.75 Amps, 85% Efficient.
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Backwards Compatible

The IEEE 802.3at standard is fully
backwards compatible with the
previous |IEEE 802.3af standard whilst
allowing additional power and
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Green Power Saving Mode

ﬁ’However, sometimes if the PD has been on idle for a

There is facility to save power when the PD is idle. If
the PD draws less than 10mA for a period of time, then
the PSE switches it off, thus saving energy.

while and the power consumption becomes low, below
the DC disconnect threshold, the PSE judges the PD to
be removed, it will then start DC disconnect process
and stop delivering power. The PD is then turned off
and can never be woken up by its event triggers. Q

Some PoE systems have Orese
the PSE sends an enquiry to reset the PD if required.

eeeeeeeeeeeeeeeeeeeee
\\\\\\\\\\\\\\\\\\\\\

\\\\\\\\\\\
g services
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The Handshake

When a PSE is connected to a PD there
IS a mutual identification process that
allows a PSE and PD to recognise the

capabilities of each other and
determine the operational parameters
that are applicable for the particular
configuration.

\
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Now 2 Types of Systems

A The new standard contains a type 2
PSE and PD that can function at both
new and old standards. The original

A PSE and PD equipment defined in
IEEE 802.3af are now referred to as

Type 1. gé
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Type 1 &2 Parameters

Table 33-1—Type 1 and Type 2 system parameters

Parameter Symbol | Units | Type 1 value | Type 2 value .Addltlotfal
information
Nominal highest DC current per pair Icable A 0.350 0.600
Channel maximum DC pair loop resistance | Ry, Q 20.0 12.5
Minimum cable type UTPperl4.4 | ClassD See 33.1.4.1,
and 14.5° 33.14.2

4Class D recommended.

Icabie 15 the current on one twisted pair m the multi-twisted pair cable. Two twisted pairs are required to
source I, pe—one carrymg (+ Ic,pe) and one carrying (— Ic,p1e). from the perspective of the PL

It should be noted that the cable references use “DC loop resistance,” which refers to a single conductor.
This clause uses “DC pair loop resistance.” which refers to a pair of conductors 1n parallel. Therefore. Ry, 1s
related to. but not equivalent to, the “DC loop resistance” called out 1n the cable references.

Representing the best in electrical
engineering and building services




From The Oxford
Dictionary we get the
meaning of the word

Nominal:-

- So called.
- acting or being
something in name only,

summ Ut NOt 1IN reality.
<« ECA Y

Representing the best in electrical
engineering and building services
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Power Over How Many Pairs?

Power Over Ethernet Systems can
supply power to the device (PD) using
one pair, two pairs and four pairs.

When you use more than one pair to
supply power the circuits contained In

t he 6chi psO0 become mo

But there are advantages!




Some Revision

Power = Volts (V) X Amps (1)

From Table 33-18 V... =57 Volts & | = 600mA

max max

Therefore 57 X 0.6 = 34.2 Watts

From EN 50173
Worst case d.c. Loop resistance =25.0

o) ' 4
Ohms @ 20°C (For 1 Pair) WARNi
EMERGENCY EXIT 0Ny
: : SORTE bF ot
Power Loss Using One Pair .
P=12X R =0.36 X 25.0 = 9.0 Watts |
%ECA Note: This does not include the power loss due to Ethernet activity
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Power Loss Using 2 Pairs?m

Power = Volts (V) XAmps (1)

Power Loss Using Two Pairs

From EN 50173
Worst case d.c. Loop resistance =25.0
Ohms @ 20°C (For 1 Pair)

The current halves to 300mA W

P =12XR =2(0.09 X 25.0) = 4.5 Watts

Note: This does not include the power loss due to Ethernet activity

Representing the best in electrical
eeeeeeeeeeeeeeeeeeeeeeeeeeeeee
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Power Loss Using 4 Pairs?m

Power = Volts (V) XAmps (1)

Power Loss Using Four Pairs

From EN 50173
Worst case d.c. Loop resistance =25.0
Ohms @ 20°C (For 1 Pair)

The current quarters to 150mA 5 m

P=12XR=4(0.0225 X 25.0) = 2.25 Watts

Note: This does not include the power loss due to Ethernet activity

Representing the best in electrical
eeeeeeeeeeeeeeeeeeeeeeeeeeeeee




Summary

Power Loss In cable:- ®

Using one pair = 9.00 Watts
Using two pair = 4.50 Watts

Using four pair = 2.25 Watts

Hence The More Pairs Used The Less

Energy Wasted!

Representing the best in electrical
engineering and building services
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Ethernet Works In Different Ways

In 10 Base-T And 100 Base-TX
Systems only 2 pairs are used to
transmit data leaving two pairs
spare to send power.

In 1000 Base-T Systems all four
pairs are used to transmit data,
hence power and data must share
the same pairs.

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee
eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee
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10 Base-T/100 Base-TX

Non-PSE Midspan Power .
Switch/Hub Insertion Equipment Powered End Station

! 3 £1-
Data pair g‘ 2 X X ‘é Data pair
Power /—EIiX
= XE" Sourcing _Pgwe.red
E'}]: e Equipment i epvtl)ce
SR e
. 8
—EET & o
Data pair ‘
Hoe
l_l_l

-

Alternative B

Figure 33-6—10BASE-T/100BASE-TX Midspan PSE location overview

Representing the best in electrical
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Item Parameter Symbol | Unit Min Max PD I:ldﬂiiinulnl
Tvpe information
1 Input voltage Vewiep | V 370 57.0 1 See 33.3.7.1,
- Table 33-1
425 57.0 2
2 Transient operating input Vian lo v 36.0 2 For time dura-
voltage - tion defined in
33272
3 Input voltage range during Vioverload | ¥ 36.0 370 1 See 33.3.74,
overload Table 33-1
414 5370 2
4 Input average power, Priweem | W 13.0 1 See 33.3.7.2,
Class 0 and Class 3 - Table 33-1
Input average power, 384 1
Class 1
Input average power, 6.49 1
Class 2
Input average power, 255 2
Class 4
3 Input inmsh current Itpeh oo | A 0.400 1,2 Peak value—
- See 33373
6 Inrush to operating state delay | Ty, 5 0.080 2 see 33.3.73
7 Peak operating power, Poeavn | W 144 1 See 33374
Class 0 and Class 3 -
Peak operating power, 5.00 |
Class 1
Peak operating power, 838 1
Class 2
Peak operating power, 111 = 2
Class 4 P1ass PD
g Input current transient ma/ 470 1,2 See 33375
(absolute value) LS
9 PI capacitance during Cpont uF 5.00 1,2 See 33.3.7.6,
MDI_POWER states 33373

Tria
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PD Peak Operating Powef

Class 4 Type 2 PDP. 5 25.5 Watts

lass P

Class 4 Type 2 PDPyg,y pr= 1.11 X 25.5 = 28.305 Watts

Representing the best in electrical
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