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Calibrating pressure
switches with a DPC

Pressure switches are used in a
wide variety of monitoring and
control applications, such as
HVAC air provers, defrost sen-
sors, filter indicator applications,
oil/hydraulic filter alerts and
process break detectors.

A pressure switch is triggered
by changes in pressure within a
system, which can be measured
as pressure, vacuum, or differen-
tial between two pressure inputs.
In every case, the pressure switch
will employ a diaphragm, piston,
or other pressure-responsive
sensor coupled to a switch
actuating mechanism.

In its most basic form, a pres-
sure switch can monitor air flow
in a heating system or control
gas pressure in a water heater,
acting as the watchdog in many
process monitoring applications.

Accurate calibration of pres-
sure switches is a critical step in
ensuring process quality and the
safe operation of equipment. But
even the most savvy process
technician may not fully under-
stand the correct method of cali-
brating pressure switches.
Fortunately, the best tool for the
job is one many process techni-
cians already own: a document-
ing process calibrator, like the
Fluke 740 Series.

Documenting process calibra-
tors (DPCs) are multifunction
process tools that eliminate the
need for technicians to carry
multiple tools with them. “The
744 Documenting Process Cali-
brator has literally saved me a
zillion steps,” said Gene Guidry,
Chevron Chemical, U.S.A. T was
carrying two, three, maybe even
four pieces of test equipment
plus my hand tools. Now I just
take the 744, which incorporates
calibration and HART communi-
cation capability in a single, fast
unit.”

Calibrating a pressure switch
using a DPC can be conducted
manually or as an embedded
task using DPC software. It also
requires certain pressure acces-
sories, including a pressure mod-
ule and hand pump. The steps
outlined below are specific to the
Fluke 740 Series, but the process
can be applied to virtually any
DPC.

Calibrating pressure
limit switches

The first step in the process is to

set up the DPC. (Note: A number

of the terms in this article apply
to both temperature and pressure
limit switch calibration and
maintenance.)

The DPC test setup screens
prompt the user for the following
information:

e Setpoint: Main point at which
the switch is supposed to take
action.

e Setpoint type: Can be “high”
or “low.” This is the basic call
to action. “Low” means that
the action should happen
when the process variable (PV)
is below the setpoint. "High”
means that the action should
happen if the PV is above the
setpoint.

e Set state: State of the switch
(set or reset) at the time the
action takes place.

¢ Tolerance: The allowable
deviation from the setpoint.

¢ Deadband min: Minimum
value or size of the deadband.

¢ Deadband max: Maximum
value or size of the deadband.

(note: the deadband of a pres-

sure switch is the measured
difference in the applied pres-
sure when the switch is
changed from set to reset)

Application Note

¢ Trip function: This can be set
for continuity, V ac or V dc,
and refers to what is being
measured as the setpoint is
exercised by the simulated
process variable.

For example, suppose you
want to control the pressure in a
vessel set at 12 psi. You don't
want the relief valve to be open-
ing and closing constantly, you
want it to open at 12 psi and
close again at approximately
10 psi, (12 psi - 10 psi = an
approximate deadband of 2 psi).



Next set up a test for this
pressure switch in which you
want the following performance:
e Setpoint variation of +/- 1.0 psi
e Deadband minimum 1.5 and

maximum 2.5 psi

Now you're ready to make con-

nections to the pressure switch

module. Be sure to:

e Take proper precautions-
disconnect the device from
the process it controls (both
the electrical and pneumatic
connections)

e Connect the center terminals
of the DPC across the output
contacts of the switch

e Connect a pump to the pneu-
matic input of the switch with
a tee connection into the pres-
sure module, like the Fluke-
700 Series pictured in Figure 1.

When all connections are
complete it should resemble
Figure 1.

Setting up the DPC

To set up the DPC, first connect
the pressure module. In the
measure screen, select measure
continuity/ohms. Toggle to the
source screen with the MEA-
SURE/SOURCE button. Select
pressure. Once the pressure
module has initialized, make sure
the pressure module is vented to
atmosphere and select the
CLEAR/ZERO button to zero out
the offset of the pressure module.
Advance to the split screen by
depressing the MEASURE/
SOURCE button. Select the AS
FOUND softkey and single point
switch test. From there, configure
the test per these parameters:
Setpoint: 12 psi
Setpoint type: The contacts
need to be closed to actuate the
relief valve above 12 psi; in other
words, the action happens when
the pressure is high; this is a
“high” type setpoint.
Set state: When the switch is
closed a relief valve is actuated;
the set state is “short.”
Tolerance: 1.0 psi
Deadband min: 1.5 psi
Deadband max: 2.5 psi
Trip function: Trip continuity
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Figure 1.

Depress the enter key and
enter the setpoint value (Figure
2) and depress enter. Configure
the SETPOINT TYPE and SET
STATE as shown, then fill in the
test template as per Figure 3.
Depress Done.

Pressure
Switch

Pressure
Module

SO0RCE

Setpaint 1 12.000 psi

Setpaint Type Hidgh

Set State Shiort
Ahart ‘ | ‘ Done

Figure 2.

Setpoint 1 High 12.000 psi
Tolerance 1.000 psi
Deadband Min 1.500 psi
Deadband kax 2.500 psi

Trip Function

Abort ‘ |

Figure 3.

Performing the
switch test
The test can now be performed

by selecting the MANUAL TEST
softkey (Figure 4). Using the

hand pump connected (Figure 1),
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Reset
SOURCE FLLUKE-7O00PZ4
ZERO
9.593 psi
Abort | ‘ Manl |
Figure 4.
T 9.9%ps T G067pd |
Reset
SOURCE FLUKE-700PZ 4
ZEROD
8.162 psi
Ahort | ‘ | Diane
Figure 5.

vary the pressure applied to the
pressure switch and pressure
module slowly, back and forth
across the setpoint and reset
points. It will be apparent that
the set/reset has changed as indi-
cated by the status in the meas-
ure screen. As the state changes,
the actual set and reset points
will be logged during the test
(Figure 5). When the set and reset
states are captured (it is a good
idea to repeat the testing of set
and reset several times to confirm
repeatability), depress the DONE
softkey.
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Setpaint 1 Low

Set 12.29 psi
Setpoint Error 0.23 psi
Reset 9.1 psi
Deachand 3.6 psi
Deadband Error I psi
| ‘ | Done
Figure 6.
<X
Setpoint 1 Low
Set 12,27 psi
Setpoint Error 0.27 psi
Resat 10,33 psi
Deachband 1.62 psi
Deadband Error 0.00 psi
| ‘ | Dane

Figure 7.

Figure 6 shows the AS FOUND
test result. Note that the DEAD-
BAND ERROR is indicated in
reversed type. If the AS FOUND
setpoint was greater than 1 psi
from the nominal value of 12 psi,

it would also be in reversed type.

This reflects that these tests do
not meet the tolerances specified
in the test setup (Figure 3). Input
the tag, serial number, and tech-
nician ID, and select Done.

3 Fluke Corporation

Vary the pressure across the
setpoint and make adjustments.
Once the adjustments are fin-
ished, select the AS LEFT softkey.
Repeat the test varying the pres-
sure across the setpoint. Once
the test is complete, select the
DONE softkey. If the adjustment
was successful, the results
should be similar to Figure 7
with all errors (SETPOINT and
DEADBAND) in forward type
indicating that the test toler-
ances as specified are met. If the
test fails, re-adjust and repeat
the AS LEFT until the test passes.

Embedded task
considerations

If the pressure switch test is per-
formed from a task embedded in
either Fluke's DPC/TRACK or a
compatible software package,
selecting and performing the
task is similar, but a few consid-
erations should be reviewed.
First, the embedded task will
pre-configure all the setup steps
in Figures 2 and 3. It is neces-
sary to perform the zeroing of
the pressure module in the
Source screen as specified previ-
ously under the heading “Setting
up the DPC.” You can do this by
depressing the MEASURE/
SOURCE button until the Source
screen is displayed. Select
pressure, vent the connection
to atmosphere and select the
CLEAR/ZERO button to zero the
module.
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Once this is complete, depress
the MORE CHOICES softkey until
the Tasks selection is available.
Select the TASKS softkey, select
the pertinent task, and perform
the test as noted previously
under the heading “Performing
the Switch Test.” Tag and serial
number will be automatically
filled in the tag entry screen.
The user will need to fill in
their ID information if it is not
pre-configured in the calibrator
setup menu.

Once the pressure switch is
calibrated, it may be rendered
tamper-resistant by sealing the
threads of the adjustment screw
or sealing the openings which
were accessed for factory
calibration.

Pressure instrumentation is
found in virtually every process
plant. Periodic calibration of
these pressure, level, and flow
instruments is required to keep
plants operating efficiently and
safely. A high-quality DPC, sup-
ported by the appropriate pres-
sure accessories, provides an
efficient, precise, and safe way
to keep pressure instrumentation
working properly.
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