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4-20 ma Current Loop Experiments

Purpose

The purpose of the 4-20 ma demonstrators is to demonstrate how current loops work, demonstrate the
response of different transmitters, and demonstrate that it is possible to do data logging on a pneumatic
control system if you have the right equipment

Experiment 1 — Trace Out a Current Loop

Current loops are literally a loop of wire that carries a current that varies from 4-20 ma as variable
measured by the transmitter varies. For instance, a 4-20 ma transmitter serving a 0-100°F temperature
transmitter would have a current that varied linearly from 4 ma at 0°F to 20 ma at 100°F. The loop
consists of:

e A power supply of some sort to drive the process. For the loops in the experiment, a 24 vdc
power supply is used.

e A transmitter that varies the current as a function of the measured variable. For the experiments,
the transmitters vary current as a function of temperature, static pressure, and pneumatic control
system pressure.

e A load resistor that converts the current to a voltage for use by the control system. For the
experiment, the load resistor is part of a cable that is plugged into the Hobo data logger. The
blue and yellow wires are connected to a load resistor, that is hidden under the gray insulation.
The voltage it generates is input to the Hobo logger via the jack that when the cable is plugged
into the logger input. The wiring diagram provided with the power supply panels illustrates the
details of this connection.

As a starting point for the experiment, try to trace out the current loop, from the power supply to the
transmitter, to the load resistor, and back to the power supply.

For more details on current loops, see the www.Av8rdas.Wordpress.com blog posts starting in April of
2009.

Experiment 2 — Position Sensitivity

One of the dc power supply panels is connected to a Dwyer static pressure transmitter. With nothing
connected to the transmitter, pick it up and rotate it from horizontal to vertical, and then past vertical.
Observe the output of the transmitter in the indicator that is part of the package.

What happens to the output?
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Why does this happen?

Experiment 3 — Thermal Response

1.

© N o o b~ w

Deploy the data logger for the DC power supply panel serving the static pressure and temperature
transmitters so that it logs data as quickly as possible.

Take the temperature transmitter, and, with no thermowell in place, heat it up with the hair dryer for
15 seconds.

Allow the transmitter to cool back down for 5 minutes.

Insert the transmitter in a cup of water to fully cool it for 1 minute.
Place the transmitter in the stainless steel or brass thermometer well.
Heat the well up with the hair dryer for 15 seconds.

Allow the transmitter to cool back down for 5 minutes.

Pull data from the data logger and compare the thermal response of the temperature sensor with and
with out a well. Do you think any differences observed could impact the control system and its
ability to achieve tight control?

Experiment 4 — Logging a Pneumatic Signal

1.

Deploy the data logger for the DC power supply panel serving the pneumatic pressure transmitters
so that it logs data at least once every 5 seconds.

Connect the 0-20 psig transmitter inputs to one of the pneumatic demonstrators in the adjacent area
so that it is monitoring pressure to one of the lines to an actuator.

Allow the data logger to record the variations in pressure as the group working with the pneumatic
demonstrator cycles the actuator.

Pull data from the logger and observe your results. Do you think that just because you are working
with a pneumatic control system it is impossible to log data?

C:\Documents And Settings\David Sellers\My Documents\FDE Tools\Pneumatic Demonstrator Units\Demo Unit Manuals\Lab Guides 12-10 Revision\4-20 Ma Demonstrators.Docx
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Specialty Terminal Strips

Promoting Commissioning, Maintainability, and Cost
Effective Controller Upgrades
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Terminal Strips; An Up-front Investment with Short
and Long Term Benefits

.Souﬂqeast The Towers Dorm Complex was one of several
allagual Sl Bilidizly facilities where an Allen Bradley PLC based
monitoring system was upgraded to a Siemens

System using the original sensors and wiring.
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Terminal Strips; An Up-front Investment with Short
and Long Term Benefits

» Expedite controller hardware
replacement and upgrades

 Provide a contractual
boundary

 Enhance labeling and
identification

o Simplify and standardize
troubleshooting

e $3-$15 first cost investment
= life cycle savings that
pays for itself many times
over
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Grounding Terminals
Minimize EMF and RFI problems

Terminal buss grounded directly to
- the panel via the mounting rail
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Grounding Terminals
Minimize EMF and RFI problems

Shield drain has a secure connection
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Switch Blocks:

Aid Troubleshooting and Maintenance

* Disconnect wiring with out lifting wires
e Measure current with out interrupting operation
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Switch Blocks:

Aid Troubleshooting and Maintenance

* Disconnect wiring with out lifting wires
e Measure current with out interrupting operation
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Fuse Blocks;
Enhanced System Integrity

e Code compliance
 Fuse blown indication

7/28/2010
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Tubular Screw Clamp Terminals

Clamping Plate
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Tubular Screw Clamp Terminals

 Plate free to float between
screw and tube

 Clamping a solid conductor

— Conductor inserted between
plate and tube
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Tubular Screw Clamp Terminals

 Plate free to float between
screw and tube

 Clamping a solid conductor
— Conductor inserted between
plate and tube

— Tightening the screw tends
to clamp the conductor
between a corner of the
contact tube and the plate
until the screw can no
longer compress the K
conductor
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Tubular Screw Clamp Terminals

 Plate free to float between
screw and tube

 Clamping a stranded
conductor

— Conductor inserted between
plate and tube
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Tubular Screw Clamp Terminals

 Plate free to float between
screw and tube

 Clamping a stranded

conductor i ;
— Conductor inserted between
plate and tube
— Tightening the screw tends

to distort the bundle,

spreading the strands out %
until they fill the space 0000 @

between the plate and COO00 OO0
contact tube and the plate

can no longer compress
them
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Tubular Screw Clamp Terminals

 Plate free to float between
screw and tube

e Clamping a solid with a

stranded conductor

— Conductors inserted
between plate and tube
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Tubular Screw Clamp Terminals

 Plate free to float between
screw and tube

 Clamping a solid conductor

— Conductor inserted between
plate and tube

— When tightened, the screw
tends to bottom out on the
solid conductor and some of
the strands, leaving other
strands loosely gripped
between the plate and the
contact tube
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4-20 ma Transmitter Circuit Concept

3 =

Power
Supply
&\ \/\/\,® Resistance
Temperature
Lo_a . Detector (RTD)
Resistor Wit oo
Length
Compensation

Solving E = I x R for Different Currents and Resistances

250
0.004 } 0.020

Load resistance, ohms 500

(0.004
2.000

0.020
10,000

Current loop current, amps

Load resistance voltage drop, volts 1.000 5.000
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4-20 ma

ransmitter Circuit Concept
RTD

Power
Supply

+
- | S

4-20 ma
Transmitter

Load
Resistor

ats

- ]+

Controller

 The load resistor voltage drop becomes the
input to the control system

 The loop can have multiple load resistors as
long as there is sufficient voltage to drive 20ma
through the total circuit resistance
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4-20 ma

+24 vdc

Pwr. Sup.

Input 1 +

Controller
1

Input 1 -

ransmitter Circuit Field Wiring

Load resistor installed
under the same terminals
as the input wiring
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4-20 ma
Transmitter
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4-20 ma

+24 vdc

Pwr. Sup.

Input 1 +

Controller
1

Input 1 -

lInput 1 +

Controller
2

ransmitter Circuit Field Wiring
RTD

+
- | S

4-20 ma
Transmitter

Multiple load resistors can be
connected in series SO one sensor can
serve multiple devices as long as the
supply voltage is sufficient to drive 20
ma through the entire circuit resistance
(load resistors plus wiring resistance)
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4-20 ma

ransmitter Circuit Field Wiring

RTD
+24 vdc n
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4-20 ma Field Wiring Issue

Space between conductors = Loose grip = Loose connection
Loose grip Loose connection = Poor data
Integrity
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4-20 ma Field Wiring Solution

— Two continuous buss bars

— Precision resistor brazed
between the buss bars

Resistor terminal block
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4-20 ma Field Wiring Solution

Resistor terminal block
— Two continuous buss bars

— Precision resistor brazed
between the buss bars

— Current loop flows through
the resistor on one side

— Voltage picked up to the
controller on the other size
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7/28/2010



24

Entrelec’s Solution

Totnn cotdas

Analog Converter
Terminal blocks with resistor
Compression clamp
T DIN1-3

BAMH th.91mm 041483600
Othar end stops: Ses i

M 4/6.CA I/U - 250

spacing & mm _z3*

M a5 biock equipped with & 250 £ precision resistor and fwo
DA 2 hog sic

Fora0-20 mé or -

l

entrelec

M 4/6.CA I/U - 500

pacing & mm 235~

446 block equipped with a 500 £ pracision resistor and twa
&2 mm test sockets. For e 020 mA ar 4-20 mA anslog signal

PREZ . 0x15x15 016305004 e |<€
PRATZ2 . dsx7sxl 047430047
PRI wrizxinxzd 0650042 | PR PN Type PN
PRS  wfacxisxls 046870022 | Greybody Grey body
Other rais: See Accessories section MABCAU-250 & 000702547 | M AB.CALU- 0007 02640
Other accessonss: See Accessones section
Characteristics
Assistor 25001 500 01
Fated power 035 W 035 W
Azuracy 0.1 % 01 %
Staifty mppm 28 pom
Flesistar sized ta give 5 ¥ autput 2t 20 mA. Resistor sized to give 10V autput at 20 mA.
L NFC DIN u CsA NFG oiN u CsA
Characteristics
Wire size Sclid wire 0,2-4 e 0,2-4 mm*
e generaiities) Stranded wirs 0,224 e 0,22-4 mem
Rated valtage. v -
Rated current A o5 o
Rated wire size 4 mF 4 mim?
Other Characteristics o= = s = SEnl e
a5mm 4mm 0.4-0,6 Nem IF 20 asmm drmm 0.4-0.6 Nm IF 20
- 15-53k.n KEMA 1 2 1563 Bin KEMA 1
Accessories Type PN Typ Best-Hr.
6 Erdsecton arey FEMED tho1 mm 0448 43093 | FEMED th.1 mm 0 448 49933
7 Separsorend section grey SCFED th.1 mm 0 448 43547 | SCFED th.1 mm 0 #18 435 47
8 Temdevies oG ey 046324805 | DCG 046321805
9 Tesipug FG2 @2 mm 00786526 | FC2 @2 mm 0007865 26
40 Combiypsjumper bar PG 10 poies 016331122 | PGBt 10 poles 016331123
DG jumper ADZS 041420620 | AD25 0444 20520
R Ses section on markers
.l
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Similar products available from:
— Phoenix

— Allen Bradley

— Weidmuller

M 4/6.CA I/U - 250

Spacing & mm 335"

M 4/ biook equipped with & 250 [} precision resisfor and tao

DiA (3 m En:whm.Fwaﬂ-iﬂmﬂa#-iﬂnﬂ%m
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Applied on a Project in Carbondale, IL
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Applied on a Project in St. Louis, MO

o |

= Washington University in St.Louis + School of Medicine
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4-20 mA loops

BY DAVID SELLERS, PE, Facility Dynamics Engineering, Portland, Ore.

This article discusses the what, why, and how of engineering with 4-20 mA loops.

It is a summary of first two posts in a series on the topic that | started in April 2009

in my blog, “A Field Guide for Engineers.”

urrent loops are a very com-
mon way to transmit data
from a sensor to a remote loca-
tion. Using a 4-20 mA signal
opens the door to measuring
just about anything, from flow to pressure
to carbon dioxide, in measurement appli-
cations ranging from BAS in operational
buildings to data loggers supporting com-
missioning or troubleshooting efforts.

What 4-20 mA current loops are
and how they work

In general, current loops use a trans-
mitter between the sensor measuring
the process variable and the input device
associated with the control system. Pro-
cess variables could include temperatures,
flows, humidity, and carbon dioxide. Today,
if you want to measure it, there is probably
a sensor with a 4-20 mA output that is avail-
able to do so. Typical input devices include
the field panels and controllers associated
with current technology, direct digital
control systems, independent stand-alone
controllers, and local indicators intended to
display the process variable but not neces-
sarily control it.

The transmitter generates a dc cur-
rent that is directly proportional to the
measured-process variable. For instance,
a 4-20 mA transmitter rated for 0-100 F

would generate 4 mA at 0 F, and 20 mA
at 100 F.

The common standard is to provide a
linear signal that varies from 4-20 mA, as
the measured variable shifts over the field
sensor’s range. Other standards exist, like
10-50 mA, but they are not common in the
commercial HVAC market and usually lim-
ited to process control applications.

At the circuit board level, most control
systems work with voltages rather than cur-
rents. Most current loop signals ultimately
are converted to a voltage at the controller
or indicator they serve, which is the func-
tion of the load resistor (Figure 1). The vary-
ing current through the load resistor causes
a varying voltage, which is picked up by the
controller electronics. Table 1 illustrates the
voltages produced by the two most com-
mon scaling resistors in use. If you've had
some experience and exposure to controls,
you will likely notice the voltages are also
common input standards.

Current loops can serve multiple devices
by simply wiring the loop in series through
the load resistors, and as long as the power
supply has enough voltage to drive 20 mA
through the sum of the resistances (includ-
ing the wire), the process will work.

Data logger applications
“How do you hook up a 4-20 mA cur-
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rent loop to a data logger?” Questions
like this often arise while an engineer is
in the field on a project. In addition to
building up power supply panels, teams
must also realize that these panels are
major components of the solution (see
Figure 2).

The dc power supply panel is the gray
box and the data logger is the tan square
inside of the lower left-hand corner. The
green rectangle toward the top center of
the panel is the actual dc power supply,
which is wired to the terminal blocks imme-
diately below it on the low voltage side
and to a standard 120 vac cord and plug
on the high-voltage side. The square black
boxes to the right are transmitters that |
was about to install to monitor the 3-psi to
15-psi signal serving a couple of pneumatic
control valves and dampers. The picture
in Figure 2 was taken while | was check-
ing to make sure everything was working
properly before | installed the panel in the
field. Figure 3 shows the panel installed in
the field.

In the left-hand portion of Figure 3,
the actual damper actuator that is being
monitored is not included in the picture,
but the pneumatic signal transmitter is the
black box tie-wrapped to the catwalk rail-
ing in the upper left corner. In Figure 4, you
can see the black tubing leading from the



transmitter to the pneumatic line serving
the actuator we are monitoring.

Transmitting information over distances

When you are sitting at a modern control
system front end, it's easy to forget that
there are a lot of things between you and
the process parameter that you are trying
to measure, as illustrated in Figure 5.

For instance, on the input side of the
system in Figure 5, the transmitter, wiring,
controller, network device, and workstation
all can introduce errors into the reading
observed by the operator relative to what
is going on at the sensor.

Current loops offer advantages in noise
immunity and allowing information from a
sensitive but low-gain-measuring element
to be accurately transmitted over long dis-
tances. For instance, a 100-ohm platinum
resistance temperature device (RTD) is an
accurate way to measure temperature,
but the resistance change associated with
a temperature change is modest—fractions
of an ohm per degree F.

RTD measurements typically are made by
applying the RTD in a resistance-bridge and
using the change in voltage as in indication
of the change in temperature. Since the
changes in resistance are small, the associated
changes in voltage are small, typically on the
order of millivolts (mV) per degree F.

Often in the field, the induced voltages
from the conductors serving the machinery

Power supply

Load resistor

Typical 4-20 mA transmitter circuit

Current flowing through a resistance in proportion to the measured variable
generates a voltage drop that is proportional to the measured variable.

Resistance temperature
detector with lead length
compensation

Figure 1: This diagram shows a typical 4-20 mA current loop arrangement and operation.

All photos and figures: David Sellers.

Load resistance, ohms 250 500
Current loop current, amps 0.004 0.020 0.004 0.020
Load resistance voltage drop, volts 1.000 5.000 2.000 10.000

Table 1: Scaling resistor voltage drops for common resistors with a 4-20 mA current flow-

ing through them.

can exceed these voltage levels by several
orders of magnitude. For example, when
troubleshooting a chiller-interlock circuit,
| kept picking up 10-15 vac in a circuit that
was isolated from any power supply. Then
| realized that my control conductors were
running in a long cable tray in parallel with

the large conductors carrying hundreds of
amps to a different chiller in the plant.
Consequently, the long run of parallel
wires was acting like a transformer, induc-
ing a voltage in the interlock circuit from
the power feeders. Turning off the chiller
made the induced voltage go away.

Figure 2: This dc power supply panel will

power up four or more 4-20 mA devices
and use them as inputs to a data logger.

Figure 3: This shows a dc power supply
panel deployed in the field.

Consulting-Specifying Engineer « OCTOBER 2009 @

Figure 4: The black tubing leads from the
transmitter to the pneumatic line serving
the actuator.




Transmitter

Sensor

Controller

Network
device

Work station

Figure 5: The path from sensor to operator to actuated service contains a number of ele-

ments that can impact the accuracy of what you see and what you get as a result.

Shielding

10-15 V of induced signal would com-
pletely obscure an mV-signal on cable car-
rying information from an RTD to a con-
troller. Shielding helps address the issue by
blocking and channeling away the unde-

sired signal. For control systems, shielding
typically is a metallic foil or metallic braided
sheath that is wrapped around individu-
al wires or pairs of wires with the entire
assembly enclosed in an insulating jacket
of some sort (see Figures 6 and 7).

Typically, control wiring for commercial
office buildings is in the form of #18TSP,
which stands for one pair (P) of 18-gauge
wire (#18), which is twisted (T) and shielded
with a foil jacket (S).

In Figure 6, from left to right, are Ether-
net Category 5 cable (CAT5) #16 unshielded
twisted pair, #18 three conductor twisted
shielded, and #18 TSP. In Figure 7, from left
to right, are the stripped jacket (blue), the
three conductors, (black, red, and white),
the fiberglass strand used to strip the jacket
off the conductors, the foil shield, and the
shield drain wire.

It's important to realize that just because
a cable is shielded does not always mean
the shield will be effective, because instal-
lation practices can play a big part in the
success or failure of a shielding system. For
instance, if the shield wire is grounded
(accidentally or intentionally) at both ends
of the cable, then the shield becomes a cur-
rent-carrying conductor between the two

SEL-751A

Feeder Protection Relay With
Arc-Flash Detection Technology

“Arc-Flash Protection

at the Speed of Light

> Reduces arc-flash hazards by up to three levels

> Securely provides arc-flash and overcurrent protection
> Class |, Zone 2 approved

> Always on to protect personnel and equipment

Learn more at www.selinc.com/10cse.

Simultaneous
arc-flash and
overcurrent
protection

www.selinc.com
info@selinc.com
+1.509.332.1890

SEL | @/&/M/ﬁfy

Arc-flash light'sensor
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FINANCIAL
INCENTIVES

FOR ENERGY EFFICIENCY

Retrofits

New Construction

Equipment Replacement

Your clients are asking for green
buildings with energy-efficient
equipment and innovative design
practices. Set yourself apart from
the competition with the New Jersey
SmartStart Buildings Program.

Get technical assistance, design
support and financial incentives that

will drive down the installed cost.

And the steps you take now will
earn operating savings for your

clients for years to come.

Maplewood Police & Court Building
New Construction: Heating and Cooling Equipment
SmartStart Incentive: $6,124
Annual Energy Savings: $2,376

“ew JEI‘sey

SmartStart

BujLpine®-

N
Now iorser's

Clean Energy

PROGRAM™
[ Your Power to save |

njcieansnergy.com
New Jersey Board of Public Utlliies

NJ SmartStart Buildings® is a registered trademark.
Use of the trademark without permission of the NJ Board of Public Urilites is prohibited.

Input #218 at csemag.com/quickresponse



Figure 6: These are typical control wiring

cables found in a commercial building con-
trol system.

grounding points. A common misconcep-
tion is to think of ground as being 0 V, but
if you measure the ground voltage at dif-

Figure 7: A detailed look at the construc-
tion of a typical shielded cable is pictured.

ferent places relative to a common point in
a building, there are actually minor voltage
differences.

>

4-20 mA current loops: interpreting current loop information—April 4, 2009

4-20 mA current loops: power supply panel parts—May 1, 2009

4-20 mA current loops: answering a few questions—May 10, 2009

4-20 mA current loops: assembling the dc power supply panel—May 30, 2009

Using the dc power supply panel in the field: picking cable—June 30, 2009

Demonstrating HVAC filtration savings with data loggers—Sept. 13, 2009

@ Consulting-Specifying Engineer « OCTOBER 2009

Once the conductor is connected to
ground at two different points at a dif-
ferent voltage, by virtue of the physics, a
current will flow due to the voltage dif-
ference across the conductor. Addition-
ally, a flowing current generates elec-
tromagnetic fields, which can couple to
adjacent conductors and induce voltages
and currents.

Even if shielding were perfectly imple-
mented and eliminated the potential for
noise in the measured signal, the wires that
are carrying the mV signal from the RTD
to the controller still can cause a problem.
More specifically, wire has a resistance; even
in good conductors such as copper. Con-
sequently, a long run of wire adds to the
resistance of the RTD, and without special
compensation circuits, can be interpreted
as part of the signal. The Control Design
Guide on the Portland Energy Conservation
Web site contains an example of how much
this can impact the information from an
RTD in a typical HVAC application.

The relationship between shielding
and 4-20 mA current loops is that by their
nature, 4-20 mA current loops are resistant
to noise and it's possible to use unshielded
cable when installing them. While possible,
the cost of shielding for a #18TSP is rela-
tively modest compared to the cost of a
typical wiring installation. So, you are bet-
ter off using a shielded cable that can serve
multiple types of inputs. This makes it less
confusing to install the wiring in the first
place and provides some flexibility in terms
of changes that might be made down the
line to the input devices and/or the control
equipment.

Lessons learned

Early in my career, | learned a valuable
lesson about the significance of lead resis-
tance and the impact it can have on the
parameter one is trying to measure. After
measuring and re-measuring, | discovered
that the lead resistance in a 1,000-ohm-cop-
per-RTD circuit, which amounted to 1.5 F,
was greater than the temperature change
the control system needed to detect to
make the decision to start or stop a chiller
(about 0.5 F).

Compounding the problem was the
fact that resistance of the lead conductors



between the control panel and the RTD
varied with temperature. As a result, when
the mechanical rooms were cool, the lead
resistance error was different from when
the mechanical rooms where hot. Again,
the change was more than the change | was
trying to measure because in the winter the
mechanical rooms could be in the low 60s
F, while temperatures in the summer could
exceed 120 F.

Adding a 4-20 mA transmitter to the
RTD circuit was one way to address some
of these issues in my particular situation
as well as in general. For one thing, since
the signal is a current rather than a volt-
age, it is fairly immune to the impact of
induced voltages. In addition, as long as
the power supply is adequate, the wires
can be run for literally miles serving mul-
tiple controllers and indicators without
degrading the signal.

It's important to remember that the
transmitter itself, being another device
between the process and the controller,
will introduce its own errors on a num-
ber of fronts including hysteresis, linear-
ity, temperature effects, and mounting
effects. However, in most instances, the
cost is worth the benefit.

In addition to the technical reasons,
current loops are attractive because they
are a common standard supported by
many manufacturers. This is beneficial
because a user or device that can pick up
a signal from a 4-20 mA current loop can
measure just about anything, from tem-
perature and flow to pressure and toxic
gas levels.

Conclusion

If this article has tweaked your interest in
current loops, you may find my other posts
on the topic to be of interest. The blogs
start in April of 2009 and are summarized
in the sidebar, which includes instructions
for building a dc power supply panel so
you can use 4-20 mA transmitters with field
deployed data loggers.

Given how flexible the technology is,
future blog posts will expand on this topic,
including how to apply current loops to
measure and troubleshoot the systems
we all work with to control the built envi-

ronment. lesel

Sellers is a member of Consulting-Specify-
ing Engineer’s editorial advisory board. His
background includes more than 30 years of
experience with commissioning, design engi-

neering, facilities engineering, mechanical
and control system contracting, and project
engineering in a wide array of facilities. This
article was developed in collaboration with
the Building Commissioning Assn
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Power cord;
ground to
enclosure

DC Power Supply
Phoenix
Mini-PS-100-240AC
/24DC/1.3
C Typical 3 wire
7[+: + transmitter R T T Dadiaia
Data Logger Input Resistor
I___. - (non-loop powered) Onset CABLEFi4—20—mA —|
IIGEl : Yel WWW Blu : Eb
r
= ll_ |
| Data Logger Jack |
c Typical 3 wire
—[+: + transmitter R T T T
Data Logger Input Resistor
I___ - (non-loop powered) Onse*rg?: ABLEE 4-20-mA —|
g : Yel WWW Blu : Eh
r
=1 ll_ |
| Data Logger Jack |
— Typical 2 wire
) I"“"S'"'“e':j " Data Logger Inpuf Resistor |
—t (loop powered) | OmerCABLE420mA
IIGEl | Yel v‘v‘v‘v‘v‘v Blu | Eb
r
= ll_ |
| Data Logger Jack |
— Typical 2 wire
+ + transmitter R T T T
- — (loop powered) Data Logger Input Resistor —|

| Onset CABLE-4-20-mA
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r
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End Cap

AC Power In
Line Side (+)

No Connection

No Connection

AC Power In
Neutral Side

)

Phoenix Contact Rail Mounted DC Power Supply,

100-240 vac in, 24 vdc out

MINI-PS-100-240AC/24DC/1.3

DC Minus Lower Row
Jumper to
Terminal Strip
DC Minus
Transmitter
Common (if
needed for 3
DC Minus wire device)
Transmitter
Common (if
needed for 3
ire devi
wire device) DC Minus
Transmitter
Common (if
needed for 3
wire device)
DC Plus
Jumper to
Terminal Strip
DC Plus
Transmitter
Power
DC Plus
Transmitter
Power
DC OK.
Upper Row | No Connection

6mm Stndrd. Terminal

Jumper to DC Entrelec M 4/6 Transmitter
Plus & Below | 1SNA 105 031 R1400 Power
Black
6mm Stndrd. Terminal
Jumper to Entrelec M 4/6 Transmitter
Above 1SNA 105 031 R1400 Power
Black
6mm Ground Terminal
No Entrelec M 4/6.P Shield Drain
Connection 1SNA 165 113 R1600 Wire
6mm Stndrd. Terminal
Resistor Entrelec M 4/6 4-20 ma Loop
Blue Lead 1SNA 105 031 R1400 Return (-)
Black
6mm Stndrd. Terminal
Resistor Entrelec M 4/6 Jumper to DC
Blue Lead 1SNA 105 031 R1400 | Minus & Below
Black
6mm Ground Terminal
No Entrelec M 4/6.P Shield Drain
Connection 1SNA 165 113 R1600 Wire
6mm Stndrd. Terminal
Resistor Entrelec M 4/6 4-20 ma Loop
Blue Lead 1SNA 105 031 R1400 Return (-)
Black
6mm Stndrd. Terminal
Resistor Entrelec M 4/6 Jumper to
Blue Lead 1SNA 105 031 R1400 | Above & Below
Black
6mm Ground Terminal
No Entrelec M 4/6.P Shield Drain
Connection 1SNA 165 113 R1600 Wire
6mm Stndrd. Terminal
Resistor Entrelec M 4/6 4-20 ma Loop
Blue Lead 1SNA 105 031 R1400 Return (-)
Black
6mm Stndrd. Terminal
Resistor Entrelec M 4/6 Jumper to
Blue Lead 1SNA 105 031 R1400 | Above & Below
Black
6mm Ground Terminal
No Entrelec M 4/6.P Shield Drain
Connection 1SNA 165 113 R1600 Wire
6mm Stndrd. Terminal
Resistor Entrelec M 4/6 4-20 ma Loop
Blue Lead 1SNA 105 031 R1400 Return (-)
Black
6mm Stndrd. Terminal
Resistor Entrelec M 4/6 Jumper To
Blue Lead 1SNA 105 031 R1400 Above
Black
6mm Ground Terminal
No Entrelec M 4/6.P Shield Drain
Connection 1SNA 165 113 R1600 Wire

End Cap
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