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Distributing Power to Blade Servers
Steps to selecting the optimal power distribution design. 
By Kevin Macomber
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Life on 
Automation 
Island
Where Cable Properties Matter

Generic cabling in an 

office is not stressed by 

the ambient conditions or 

environment. However, 

the apparatus cabling 

and everything beyond 

the network interface 

point will be exposed to 

hazards. Exactly what 

the hazards are depends 

on the industrial system 

being controlled.
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 Industrial Ethernet is easy, right? Just 

throw it in some conduit, and call it a day. For 

the horizontal side of the equation, this rumor 

has some truth to it. When you extend the 

network from the commercial side of a business 

out to the production floor, usually there is a 

long run to be made. It could be a straight shot, 

or it could be up and over that wall. Placing 

the cable in a conduit certainly is not going to 

hurt as it enters the shop side of the business. 

 However, as the cable gets closer to 

the functioning apparatus found in any 

production facility, it will eventually have 

to leave the safety of its cozy little conduit 

hideout and do some heavy lifting. Why? 

Conduit can’t flex, and just like there is a 

flexible patch cord at the end of almost every 

commercial run, there is almost always a 

need for a flexible patch cord at the end of an 

industrial run. 

 Building networks contain generic 

connectivity that may include optical fiber 

and/or copper backbone and horizontal 

cabling, wiring closets, patch panels and 

patch cord components. Typically, category 

cabling extends to the last telecommuni-

cations work area/outlet. At that point 

the office environment ends, and the true 

industrial Ethernet environment begins. 

Welcome to Automation Island.
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The Right Jacket
 Unlike commercial environments 

where cost and ease of installation may 

be of primary concern, the industrial 

emphasis is placed on the elimination 

of down-time and system reliability—if 

a control system shuts down, an entire 

process plant stops, which leads to losses 

of thousands of dollars per minute. 

 Generic cabling in an office is not 

stressed by the ambient conditions or 

environment. However, the apparatus 

cabling and everything beyond the 

network interface point will be exposed 

to hazards. Exactly what the hazards are 

depends on the industrial system being 

controlled. An automotive robotics 

welding assembly line, a petrochemical 

refinery, a food processing facility and a 

sports stadium all present very different 

hazards—all of which can destroy 

commercial grade cabling. Apparatus 

cabling and cord sets must also be 

hardened and protected. Assemblies use 

encapsulated RJ-45 or cylindrical M12 

connectors to provide a seal against 

dust particles and moisture, but how do 

you harden a cable if it has to flex?

 Pressure jacketing is the answer. A 

typical commercial category cable uses 

a tube jacket. Look down inside the 

tube jacket to the conductors, and you 

will see that there is air space inside the 

jacket where the twisted pairs more or 

less float. This tube jacket scenario does 

not protect the inner pairs very well 

when it comes to abuse. A pressure-

jacketed cable is extruded with extra 

pressure applied to the extrusion head. 

What this does is force more of the 

jacket material into the cable. The extra 

material surrounds the pairs, and when 

cured, it protects the pairs and keeps 

them from unraveling during flex or 

crush forces. 

 The added benefit of a pressure 

jacket is that it is firm and retains 

dimensional integrity and a round 

profile. The upshot of this is that a 

single pressure jacket provides a very 

uniform round surface for over-molding 

without the potential for leakage found 

in earlier double jacket designs. Since 

the jacket remains round, it assures a 

perfect seal when leak-proof connectors 

are installed.

 The industrial Ethernet game 

is a trade off between performance 

and survivability. The down side of a 

by Kevin Drummond
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pressure jacket is that it will not pass a 

full 100 meter channel test. The pressure 

jacketing removes the air in the jacket 

and impedes electrical performance, but 

not by much, so you can expect to get 

between 75 and 90 meters, depending 

on the jacket material. Keep in mind 

that this is a patch cord, too. Many 

cord assembly houses list 15 meters 

as the longest standard patch cord 

they provide. Admittedly, patching 

applications in the industrial environ-

ment requires a little more distance than 

in a commercial setting, but you have 

up to 90 meters to play with, which 

is plenty to facilitate even the highest 

overhead drops. The bottom line is 

that a true pressure-jacketed industrial 

Ethernet cable is going to survive. When 

it comes to eliminating downtime, 

survivability is just a whole lot more 

important than the extra 10 meters. 

Made of the Right Material
 In addition to the pressure jacket, 

an industrial Ethernet cable also 

provides specialized jacket materials 

in an effort to fine tune resistance to 

the hazards present in a particular 

application. The four most popular 

jackets are industrial grade polyvinyl 

chloride (PVC), flame retardant thermo-

plastic elastomer (FR-TPE), urethane 

and non-halogenated urethane. 

 Urethane is the toughest and 

most chemical resistant, but it burns 

rather easily and is not allowed for 

many applications since it cannot get 

much of anything for a UL® rating. 

Urethane typically only gets a pass 

where it is really needed to keep the 

process running. Sometimes, the non-

halogenated urethane is specified. At 

least this compound can achieve a 

National Electric Code CMX rating, and 

it exhibits the same basic properties as 

the standard urethane. The downside is 

that non-halogenated urethane gets the 

prize for being the most expensive. 

 FR-TPE is the workhorse of the 

bunch, and without question, it is the 

most versatile. The FR-TPE is light and 

flexible like the industrial PVC. It also 

can stand up to the chemicals in a 

production environment nearly as well 

as urethane. Top it off with the fact that 

like the PVC, it can garner a host of 

certifications like flame retardant and 

CMX outdoor-CM sunlight resistant for 

a price closer to PVC than to Urethane. 

As an added bonus, it happens to be 

weld-splatter resistant.

And with Good Balance
 What is left in the world of 

industrial patch? The art of balance. 

Intuition would tell you that shielded 

cables may be just the ticket for an 

industrial application since the cables 

are going to be run in the vicinity 

of heavy machinery and sometimes 

welding equipment. Unfortunately, 

shielding can be the worst thing for a 

continuous flex application. During 

repeated flex activity, the shielding 

tends to crack, and the serrated edges 

of the shield saw into the inner 

conductor insulation until it fails. 

 A high performance industrial 

Ethernet cable with good balance 

properties between pairs can resist the 

outside interference almost as good as 

shielding. Often, balance properties are 

good enough in an unshielded Ethernet 

cable so that shielding is not required to 

maintain a reliable signal. If shielding is 

required, it is best to go with a braided 

shield that is less likely to crack and saw 

into a cable conductor. 

 Look for the properties outlined 

above when selecting an industrial 

Ethernet cable for any moving or 

continuous flex application. The vendor 

should be able to verify performance 

of the cable in terms of chemical 

resistance and flex life through actual 

test results and be ready to recommend 

the most suitable jacket for your 

application. n

Continuous flexibility is put to the test in a rolling bend flex test.

Chemical and solvent resistance is tested by immersing cables in various liquids for extended periods of time.
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