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What Is POE?

1 D
Definition

Power over Ethernet (PoE) describes any of several
standardized or proprietary Ethernet systems which carry
electrical power along with data on Cat 3 or higher type cable.
This allows a single 8 conductor cable to provide both data
connection and electrical power to devices such as IP Phones, IP
Cameras, IP monitoring equipment, and wireless access points.
PoE allows data communications up to 100M (=330 feet). Power
may be carried on the same conductors as the data, or it may be
carried on dedicated conductors in the same cable. The system or
network circuit consists of a PSE (Power Source Equipment) and
a PD (Powered Equipment)



What Is POE?

“Characteristics of PoE”

Uses 2 Pairs for power (10/100 baseT, GIigE)
New “Proprietary System™ might supply power on 4 pairs

Voltage limits are always “supposed to be under 60 Vdc
(SELV, ES1) in North America

Current and Power are tightly controlled by standards (IEEE
802.3, NEC, ATIS, and Product Safety Standards)

Standardized PSE output power levels 15, 30, 60 \Watts
PoE power using all 4 pairs up to 100 Watts (available soon)
Currents up 1000 mA dc (500 mA per conductor)



What Is PoE?

"How Is PoE used”

Typical Configurations

UPS — Battery Backup

—

PoE Switch

VolP Phones Network Wireless LAN
Cameras Access Points




What Is PoE?

"How Is PoE used”

Typical PD’s

Voice and Video IP Phones WiFi Access Points a/b/g/n
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Network Security Cameras — Enclosures — Heaters — Pan and Tilt
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Building / Access Control — Gas and Fire Alarms — Digital Signs

Digital and School Clocks — SIP IP Paging — Door locks - Gatew:



What Is PoE?

"How Is PoE used”

New Types of PD’s!!!




What Is PoE?

"How Is PoE used”

PoE PD Timeline and where PoE / Similar technologies are going

Power Over Ethernet
A Historical Perspective

Ly
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15w 30w 30w
Inline Power PoE PoE+ PoE+

Industry Industry Industry
Standard: Standard: Standard:
IEEE 802.3 IEEE 802.3 IEEE 802.3
(15W PoE) (30W PoE+) 100W PoE++




What Is PoE?

"How Is PoE used”

PoE PD Specifications

(note divide current in half for per conductor current)

Type Standards Max  Energized Power at Standard
Current Pairs Device  Ratified

IEEE 802.3af
(802.3at Type 1)

PoE+ 81052 600 mA 255W 2009
ype 2
Proposed |EEE 600 mA A9W Expected

802.3bt Type 3 2016-2017

Proposed |EEE Expected
802.3bt Type 4 1000 MA BW - 9016-2017

PoE 350 mA 2 12.95W 2003

PoE++

PoE++

Non-PoE CiscoUPOE 600 mA gow  Noofficial

standard-based ratification

Non-PoE No official
standard-based HDBase-T 1000 mA bW ratification



What Is PoE?

“Schematics of PoE”

Powering for GigE




What Is PoOE?

1 7
Alternative method of PoE Power injection

In certain mstances, the PC, switch or router only have regular
Ethernet ports without PoE. In those cases a POE midspan
Injector can be used.

PC/Switch/Router

)l )

|'- DC Power
i connection

Original Power o — NOTE: (1) Voltage drops with distance.

Supply shipped Injector For example: if you are using an

with Access Point / access point, or camera that uses 5 vdc

Camera / etc. - after 15 to 25 feet (4.5 to 7.6 meters)
the drop may be foo much, resulting
in the device not operating. Devices with
higher voltages, for example 24vdc will
nommally be less impacted over distance.




What Is PoE?

"How Is PoE used”

PoE Injector PoE Splitter PoE Prot/Inj




What Is PoE?

"How Is PoE used”

Typical PoE Injector usage

—F— PoE

Others

Gigabit Non-PoE Switch pOE Splitter

7 Ethernet (RJ 45)

PoE injector ’«’ y 2

4.-

Non-PoE Device

>

@ ) camera £

CAMERA

SPLITTER

with our best-in-clasy
Midspans withou

replacing you
PHONE pacng’y
existing switch




What Is PoOE?

"How Is PoE wired”

WHY ALL THE UPROAR OVER NEC ARTICLES 840/725?7??




What Is PoOE?

This Is pretty cool, Fireplace provided by PoE!




\What Is POE?

'his IS NOIT pretty cool, FIre proviaed by POE!




What Is PoOE?

This IS REALLY NOT pretty cool!!!




Navigating the NEC?

“Where do we start”

NEC or NESC?

Article 725 — Class 2/Class 3 ITE Circuits?

Article 800 — Communications Systems?

Article 830 — Network Powered Communications Systems?
Article 840 — Premise Powered Communications Systems?



Navigating the NEC?

“Where do we start”

\We should be able to dispense with Article 830, fairly easily?

Article 830 - Network Powered Broadband Communications
Systems

It 1s widely belived this article is essentially obsolete as it was for
a no longer deployed Hybrid Fiber low or medium powered Coax
System. The required cabling (BM, BMX) Is no longer available.
The electrical parameters (Table 830.15) are for AC line
powering from a AC pole to a house, and are inconsistent with
what Is In the safety standards. Plus the content in 830 simply
does not match anything being deployed.



Navigating the NEC?

(1 b
Where do we start

Table 830,15 Limatations for NetworkPowered Broadband
Commumnications Systems

MNemwork Power Source

Power limitation, VA __
.;:'l.-||||I-.l.|'|1|';|-|.'I'-|.':1-'II

{amperes) :
Maximum power rating {voli-
Amperes)
M aximum voltape rating (volis)
M aximoum overcurreni

protecion {amperes )




Navigating the NEC?

(1 b
Where do we start

Partl. General
830.1 Scope. This anicle covers nemwork-powered broadband

communicaions systems that provide any combination of
woice, audio, video, data, and interactive services through a
network interface uniw

Informanonal Note No. 11 A wvpical besic svatem configuration
mclides a cable supplving power and broadband signal w a
network merface wni the comvers the broadband signal w the
componen! agnal. Tpeal cables are comxial cable with both
bomad e signal and power on the center conducion oompao-
site metallic cable with a coaxnl member{s) or rwisted par
members ko the broadband sigmal amd mwasted pair members fo

power, and compasite oplical hber cable with a pair of conduoe-
s for power. Larger systens ey also inclode network compo-
nens such as -||u|||iI|-|'|.=. thian require neTwasrk R

[nformanonal Motwe Nao 2 See 9P Bi4) for instalbinons of
brvsd band commumicatnons sesems that are nol oovered.




Navigating the NEC?

(1 b
Where do we start

Article 800 might apply?
Article 800 - Communications Circuits

Might be apply depending upon location and usage of equipment

Part I. General

80{.1 Scope. This anicle covers commumicatons cirouits and
equi pment.

Informanonal Mote Moo 10 See @F B4 for instalkamons of
CONm e Al Wns C s and -:'-::||||||u.-:'||l that are ol covered

Communications Circmt. The arcuit that extends woice, audio,
viden, dam, interaciive sewices, telegrmaph (except mdio),
outside wiring for fire alarm and burglar alarm from the
commumcatnons uthty o the cstomer's communications
equipment up o and including werminal equipment such as a
tcddephone, fax machine, or answen ng machine.




Navigating the NEC?

“Where do we start”

Article 840 might apply?

Article 800 — Premises-Powered Broadband Communications
Circuits

Might be apply depending upon location and usage of equipment



Navigating the NEC?

“Where do we start”

Article 840 might apply?

Depends upon where the “network terminal® power 1s derived
from (Service provider vs premises/customer)

B40.1 Scope. This article covers premises-powered broadband
CONMUMUMICHONS SYSICmS.

Informeomd Note Moo 12 A rvpieal basie ssem configuration

consisgs of m optical fiber. misied peir, or eoaxial cable w the

premies supphing o browdbond agoal b a network erminal

that converss the brosdbond signal inte component elecirical

bl releplune, video, high-speed Inter-

4. Possering for the nemsork erminal

mpically accomphibed through o prem-

porwer supph that seght be budlt inte the nemwork erminal

or provided a5 a separate unit. In onder o provide communica-

poins in the event of a power intermuption, 2 barery baekop wni

or m uninterruplible power supply {UFS) s ovpically part of the
powETing BSIEMm.

Informsmiond Note Mo, 2 See W29B W4 or installadons of
an] communicanons avaems that are

nol eovered in this armcle.

£40.2 Definions. The defininons in Part [ of Arocle 10 and

6452, 7702, S, 2 shall apply. For purposes of this
: 1 following additonal definitions apply.




Navigating the NEC?

(1 b
Where do we start

BUT, only if a “communications utility service provider’ is
Involved!

Network Termimal. A device that convens network-provided
signals (optical, clecrical, or wirdess) inwn component signals,
including voice, audio, video, daa, wireless, optical, and imer
active services, amd is considered a network device on the prem-
ises that is connected 10 a commumications service provider
and is powered at the premises.

Premises Commumicatons Cironit. The arount that exiends

wice, audio, video, data, interactive services, iclegraph (exoept
radio), and ouside winng for fire alarm and burglar alarm
from the sewice provider's network ierminal 1o the astomer's
communications oquipment up © and mdoeding erminal
cquipment, such as a telephone, a fax machine, or an answer-
ing machine.




Navigating the NEC?

(1 b
Where do we start

I power per port Is >60 watts, article 725.144 must also be met,
But Why? The point where the PoE exits the switch Is the Point
of demarcation. Utility service providers would not be

responsible for the customers side wiring installation and cables!

Part VI. Premises Powering of Communications Equipment
over Communications Cables

540.160 Powering Circoits. Communications cables, in addi-
pon i carmving the commumicapons circuit, shall also be

rl:']'I]':lf.f.I:'l.'J L camry armuiis bor powoenng OO T L TLC A 10mS

equipment. Where the power supplied over a communications
cable o communications equipment is greater than 60 watts,
COMMUNICAON rables and the power circuit shall anph with

15 144 where communicaiions cables are used in |.'I|I.1.-|. ol
']_ 2 and Class 3 cables.




Navigating the NEC?

“Where do we start”

\WWhoops

What If the service provider installs a PoE switch at the premises
and runs a Cat 5 cable to a wireless access point power inside
Inside that facility. Maybe in a football stadium?? The service
provider may have some limited number of premises located
cables between the switch and the access points, so maybe In
some Instances the service provider might have to worry about
cabling!



Navigating the NEC?

“Where do we start”

But most PoE equipment Is not installed by communications
utility service providers, and It Is very unlikley they would be
Installing large cable bundles of LAN cables

So why are the NEC committees potentially messing with Article
840 and In particular with 840.1607?

The law of unintended consequenses!!!!

Don’t mess with Chapter 8, other to to provide some much
needed clarifications



Navigating the NEC?

“Where do we start”

Therefore, If not service provider installed PoE switch or PSE,
most PoE will be covered in the Class 2/Class 3 ITE sections of
article 725, especially the ones with large cable bundles that
could cause a fire hazard.

This works, but has lots of extra installation requirements service
providers would want to avoid and Is un-necessary, and therefore
service provider equipment regardless of power per port should
not be referred here. This Is all adequately covered by 840, and
the safety listing criteria, as well as GR-1089-CORE and
ATIS/ANSI 0600337-2016.



Navigating the NEC?

“Where do we start”

But 725 needs help as well. Safety standards rely on the NEC
and other standards.

ook at the Table from 725 for voltage, current and power that
the NEC would allow from a PoE switch



Navigating the NEC?

(1 b
Where do we start

Table 11({B) (lass £ and Class 3 Direct-Corrent Power Source Limitations

Inherently Limited Power Sowroe {((vercormmat Mot Inberen th Limited Power Sowroe [ Ohveroarme st
Protection Mot Eequined) Proter tion Foeguired)

Fower Soamoe Clasx 2 Clax 3 Olaex 2 = 5

Sonanee vl e F thomggh COwver 2lhamd (Over 30 and [Over 60 and [(Over 6 and [0 throwgh Uver Zdand |Uher G and  {Over 1K}
F e (voalin) (xew Naote 1) b Ly throagh through throagh through N# thrmagh throuagh amd
A B 154 (L1 e Lk thrinngh
154y

Pavwweer limita oo { 5 254) MoAL
KA Lo (vnltamperes )

Csee Mot 1)

Curment lmdtations B il k - ]
e (Amperes )

(s Moot 1)

Maximaam o rommem
profection (amperes)

[avwer soname VA (vali- 1Kl 16Kl 5= | 1id
mEAXi T ampEnes)
maime:plate: i N

Curment 54 [LLIR S o 005 10§

rating tae = -
: (amperes )

Waltage ranges shown are for contimuons de in indoor oeaions or where wet contao 5 not likely o oo nr
For nterrupied de or wet contact conditons, see Naole 4

Motes for Table 11 (A) and Table 11{B)

LoV, f

W st Mancimum o put voltage regardles of load with rated ingan apphed.

[

e 4 e A0 WA are determnned with the cumrenHimtng impedance in the cironn {nol bypassed) a5 follows:

s Maximum output curvent under any noncapacinve load mdsding shon arces, amd with overcurrent protection by passed i used. Where a

tranaformer limis the output corvent, F . lmisapply afier | ndnuie of ope . Where a corrent-lin ting impedance, lated for the purpose, or as

part af a listed product, i3 used in combination with a nonpower-Emited rasformer or 2 Sored energy source, €.g. storage bamery, o lindr the

ourput cuwrvent, £, liods apply afier 5 seconds.

KA Masimum voltampere output afier 1| minute of operanon regardles of hoed and overourment protecion bypassed if nsed.

[T

2 For nonainusoidal ac, ¥V dhall ot be greater than 42 4 vols ].ﬂ:'.‘ll\_ Where wel contact | mmersion ol ineluded) 5 Beely 1o oocur, Clas % wiring

shall not be greater than 15 volis for simsoidal ac amd 21 2vols peak for nonsinusobdal ac.

[T

methods shall be naed or ¥
8. 1f the power source i a vansformer, ¥4 18 3500r less when V5= 15 0r bess

. Forde interrupted ata vate of 10w 200 He, ¥V shall not be greater than 248 vols peak. Where wel contact {immeriion ol inchuded) is lkely w
oocur, Clas 3 wiring methods shall be used, or ¥V shall not be greater than 30 vols for continmoes de; 124 volis peak for de that s interrupted ata
vate of 10w 2060 He.




Navigating the NEC?

“What do we do with this?

s \What about G.fast/\/DSL2 with Reverse Power Feeding???

POTS,/POTS,

Central Office Fibre-fed Remote Node Local Power Feed
(cabinet or DP located)

Definitions

RPF: Reverse Power Feeding
PSE: Power Sourcing Equipment
PD: Powered Device

Q MK?!‘OSGHH @ 2014 Microsemi Corporation. Power Matters 4




Questions???




