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Overview

• Use cases for 802.3cg

• Review of what we’ve seen on powering

– Process control topologies

– Use cases in Industrial

– PoDL and extensions

– Multiple profiles

– Relation of power, Vpse and efficiency

– Best effort+plug & play

• Where does this leave us? (thoughts on strawman)

• Recommendation
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Use cases for 802.3cg
• Process Control Trunks

– Long links, heavy gauge (14-18AWG)

– Engineered systems, (can be I.S. which implies engineered links)

• Process Control Spurs

– Up to 200m links, gauge driven by power needs?

– Engineered systems (can be I.S. which implies engineered links)

• Industrial pods

– Up to 15m links, small gauge (24-28AWG)

– Plug-and-Play or I.S.

• Building Automation

– Wide range of link lengths, generally not IS

– More value in plug-and play

– Long links similar to process control

– Shorter links (100-200m and less) similar to Industrial Pod?

• Premises and data center applications

– 100m or less, value in plug and play
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Gardner: PoDL & extensions

• Plug and Play at 6.5 ohms

– Extendable to higher loop resistance, more classes

• >70% efficient
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Franchuck_3cG_10_0117.pdf: Process control

• Non-IS trunk, IS or non-IS spurs

– IS is for engineered networks, outside our scope
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Voss: 10SPE_Powering_Use_Cases.pdf (Jan ‘17)

• 24 V at edge in industrial, both IS and non-IS on network

• Mixed connection types:

– Long distance connections (1000m) and Machine/skid connections (<100m)

– PoE still has a role
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Graber_10SPE_09_1216

• Multiple power profiles

• Flexibility for applications
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Jones: PD Power, Vpse and Rcable

• Looks at constant power delivery

– Max power is only 50% efficient: 𝑃𝑃𝐷_𝑚𝑎𝑥 =
𝑉𝑃𝑆𝐸

2

4𝑅

– More realistic is 80% efficient: 𝑃𝑃𝐷_𝑚𝑎𝑥 =
𝑉𝑃𝑆𝐸

2

6𝑅
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Diminico: Best effort + Plug & Play

• Specify both plug and play and “best-effort”
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Diminico: Loop resistance vs. length

• 14-18AWG at IL limit gives 30-47ohms

– Smaller gauges at IL limit drive loop resistance to ~100 ohms 24AWG 

@ 500m

• Jones tells us that means ~ 4 W at 50V, 1W at 24V

– Aren’t these engineered anyway?
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Where does this leave us

• Lots of engineered situations

– These we provide tables for guidance

• Lots of plug and play situations: Choices!

– Lots of choices for resistance, voltages, PD_power

– Generally needed within building

• (<100m) thinner wires

– Start somewhere: possible cases:

• 25Ω: 4 W at 24V, 16 at 50V; 112m (24AWG)

• 12.5Ω: 8W at 24 V, 32 at 50V; 45m 24 AWG

• 6.5Ω: Consistent w/PoDL

– Do these make sense?
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Recommendation:

• Always specify coupling characteristics to interoperate 

with PHYs

– MDI return loss, droop and noise characteristics

• Specify DC loop resistance(s) (R) for plug and play power

– Only specify DC loop resistance as a link segment parameter 

when plug-and-play power is used

– Recommend: start w/PoDL for plug-and-play applications

• Need something a lot better to justify new text

• Provide an informative guide to power for Engineered 

power delivery when loop resistance is > R, or lower 

efficiency can be tolerated

– Leave intrinsic safety issues to users (can we reference)?
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Thank You!


