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 do you know
 if the 

com
bination of test tool and 

device under test is safe?

Visit w
w

w
.fl

uke.com
/ex 

and order a free intrinsically 
safe training CD
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Pressure sw
itches are used in a

w
ide variety of m

onitoring and

control applications, such as

H
VAC air provers, defrost sen-

sors, filter indicator applications,

oil/hydraulic filter alerts and

process break detectors.

A pressure sw
itch is triggered

by changes in pressure w
ithin a

system
, w

hich can be m
easured

as pressure, vacuum
, or differen-

tial betw
een tw

o pressure inputs.

In every case, the pressure sw
itch

w
ill em

ploy a diaphragm
, piston,

or other pressure-responsive

sensor coupled to a sw
itch 

actuating m
echanism

.

In its m
ost basic form

, a pres-

sure sw
itch can m

onitor air flow

in a heating system
 or control

gas pressure in a w
ater heater,

acting as the w
atchdog in m

any

process m
onitoring applications. 

Accurate calibration of pres-

sure sw
itches is a critical step in

ensuring process quality and the

safe operation of equipm
ent. But

even the m
ost savvy process

technician m
ay not fully under-

stand the correct m
ethod of cali-

brating pressure sw
itches.

Fortunately, the best tool for the

job is one m
any process techni-

cians already ow
n: a docum

ent-

ing process calibrator, like the

Fluke 740 Series.

Docum
enting process calibra-

tors (DPCs) are m
ultifunction

process tools that elim
inate the

need for technicians to carry

m
ultiple tools w

ith them
. “The

744 Docum
enting Process Cali-

brator has literally saved m
e a

zillion steps,” said Gene Guidry,

Chevron Chem
ical, U.S.A. “I w

as

carrying tw
o, three, m

aybe even

four pieces of test equipm
ent

plus m
y hand tools. Now

 I just

take the 744, w
hich incorporates

calibration and H
ART com

m
uni-

cation capability in a single, fast

unit.” 

Calibrating a pressure sw
itch

using a DPC can be conducted

m
anually or as an em

bedded 

task using DPC softw
are. It also

requires certain pressure acces-

sories, including a pressure m
od-

ule and hand pum
p. The steps

outlined below
 are specific to the

Fluke 740 Series, but the process

can be applied to virtually any

DPC.

Calibrating pressure

lim
it sw

itches

The first step in the process is to

set up the DPC. (Note: A num
ber

of the term
s in this article apply

to both tem
perature and pressure

lim
it sw

itch calibration and

m
aintenance.)

The DPC test setup screens

prom
pt the user for the follow

ing

inform
ation:

I
Setpoint: M

ain point at w
hich

the sw
itch is supposed to take

action.

I
Setpoint type: Can be “high”

or “low
.” This is the basic call

to action. “Low
” m

eans that

the action should happen

w
hen the process variable (PV)

is below
 the setpoint. “High”

m
eans that the action should

happen if the PV is above the

setpoint.

I
Set state: State of the sw

itch

(set or reset) at the tim
e the

action takes place. 

I
Tolerance: The allow

able

deviation from
 the setpoint. 

I
Deadband m

in: M
inim

um

value or size of the deadband.

I
Deadband m

ax: M
axim

um

value or size of the deadband.

(note: the deadband of a pres-

sure sw
itch is the m

easured

difference in the applied pres-

sure w
hen the sw

itch is

changed from
 set to reset)

C
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I
Trip function: This can be set

for continuity, V ac or V dc,

and refers to w
hat is being

m
easured as the setpoint is

exercised by the sim
ulated

process variable.

For exam
ple, suppose you

w
ant to control the pressure in a

vessel set at 12 psi. You don’t

w
ant the relief valve to be open-

ing and closing constantly, you

w
ant it to open at 12 psi and

close again at approxim
ately 

10 psi, (12 psi - 10 psi =
 an

approxim
ate deadband of 2 psi).
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Tracking dow
n problem

s w
ithin

a process loop can be a difficult

challenge in the best of environ-

m
ents. Doing so in an area that

has the potential for explosion

takes the degree of difficulty to

another level – one w
here the

technician needs proper training

and equipm
ent. This article w

ill

dem
onstrate the practical applica-

tion of loop calibrators designed

to troubleshoot process loops in

intrinsically safe environm
ents.

W
hat is “intrinsically

safe?”

Intrinsic safety is a protection

standard em
ployed in potentially

explosive atm
ospheres. Devices

certified as “intrinsically safe” 

are designed to be unable to

release sufficient energy, by

either therm
al or electrical

m
eans, to cause ignition of 

flam
m

able m
aterial (gas, dust/

particulates).

Intrinsically safe standards

apply to all equipm
ent that can

create one or m
ore of a range of

defined potential explosion

sources:

M
Electrical sparks

M
Electrical arcs

M
Flam

es

M
H

ot surfaces

M
Static electricity

M
Electrom

agnetic radiation

M
Chem

ical reactions

M
M

echanical im
pact

M
M

echanical friction

M
Com

pression ignition

M
Acoustic energy

M
Ionizing radiation

Intrinsic safety is particularly

im
portant for technicians 

w
orking in industries like petro-

chem
ical and pharm

aceutical,

around bulk m
aterials such as

grain, m
ining, or any environ-

m
ent w

here explosive gases are

present.
The im

portance of safety in

these environm
ents can’t be

stressed enough. It takes a very

sm
all am

ount of energy to cause

an ignition; e.g., a m
ixture of

hydrogen in air requires only 

2O uJ of energy. The proper

practices and tools w
ill m

inim
ize

the inherent risk involved in

w
orking around these hazards.

Intrinsically safe loop

calibration

To conduct loop calibrations in

potentially explosive environ-

m
ents, you need a loop calibrator

that is certified as intrinsically

safe. Intrinsically safe loop cali-

brators, such as the Fluke 707Ex,

m
ust be certified in accordance
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w
ith the European ATEX (“A

tm
o-

sphères Explosibles,” French for

explosive atm
ospheres) directive

(Ex II 2 G
 Eex ia IIC T4) in Zones

1 and 2 for use in Europe and

N
EC 500; N

.I. Class 1, Division 2

areas G
roup A-D for use in the

U.S.In addition to an intrinsically

safe loop calibrator, strict adher-

ence to calibration procedures is

recom
m

ended, including:

Lock out: M
ake sure the system

is shut dow
n and other w

orkers

are notified that a potentially

dangerous operation w
ill be tak-

ing place.

Tape off area:
Tape the w

ork

area off to prevent w
orkers from

entering w
ith potentially danger-

ous electrical devices (cell

phones, handheld com
puters,

non-intrinsically safe tools).

Purge or vent the system
s:

Safely purge or vent the system

to rem
ove any gases that m

ay

rem
ain.

U
se a gas detector:

In an envi-

ronm
ent w

here explosive gas

m
ay be present, the use of a gas

detector is a prudent step before

starting a loop calibration. G
as

“sniffers” are available for a w
ide

variety of applications and from

handheld to larger, carted m
odels.

Calibrate:
Perform

 your calibra-

tion using an intrinsically safe

loop calibrator.

Clean up and reactivate:
At the

conclusion of calibration, reverse

the process and reactivate the

system
.

Loop calibration

The 707Ex Loop Calibrator has

the ability to replace the pow
er

source in a current loop so you

can pow
er and read a transm

itter

at the sam
e tim

e w
ithout carry-

ing a digital m
ultim

eter (D
M

M
).

Petrochem
ical m

anufacturing can be a tough and unforgiving environm
ent. W

hether you’re ensuring 
regulatory com

pliance, perform
ing preventative m

aintenance, or testing equipm
ent, you need high-

quality, cost-effective products that don’t sacrifice safety or uptim
e.

W
ith Process Calibration solutions from

 Fluke and Fluke Calibration for electrical, m
ultifunction, m

A 
loop, tem

perature, pressure and flow
 applications, you can find the right tools for the challenges you 

face every day. P
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Best suited for:
t Troubleshooting and 

calibrating current loop 
applications using the 
functionality of a loop 
calibrator and digital m

ul-
tim

eter built into one tool
t Accurate tem

perature 
m

easurem
ent

t Calibration and  
m

aintenance of process 
instrum

entation and  
control system

s
t Sourcing, m

easuring and 
docum

enting virtually any 
process variable

Petrochem
ical 

applications:
M

easure, source, and sim
u-

late dc loop current
Regulating quality or custody 
transfer processes

Pressure and tem
perature 

transm
itter calibration;  

calibration and configuration 
of HART devices; docum

ent-
ing field calibrations for 
recall and upload.

P
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s
s
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Best suited for:
t Pressure calibration of 

transm
itters, gauges and 

sw
itches

t Testing of dow
nhole 

pressure m
easurem

ent 
tools

t M
aintenance of alm

ost 
any pressure device using 
pressure sourcing and 
m

illiam
p m

easurem
ents

t Calibrating P/I 
instrum

ents w
ith 

sim
ultaneous pressure 

and current m
easurem

ent

Petrochem
ical 

applications: 
Pressure m

easurem
ents us-

ing internal sensor; m
easure 

m
A w

hile sourcing. Precise 
m

anual or autom
atic  

pressure control.
Support of rem

ote drilling 
and exploration operations.

T
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m
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e
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c
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Best suited for:
t Troubleshooting and 

calibrating tem
perature

t Testing tem
perature 

sensors and transm
itters

t M
easuring and sourc-

ing therm
ocouples and 

RTD’s, plus volts and 
ohm

s

Petrochem
ical 

applications:
M

easure therm
ocouples, 

ohm
s, and volts to test 

sensors and transm
itters 

by sourcing/sim
ulating 

therm
ocouples, RTDs, volts 

and ohm
s; executing re-

m
ote tests w

ith auto step 
and auto ram

p; pow
ering 

transm
itters during test 

using loop pow
er supply 

w
ith sim

ultaneous m
A 

m
easurem

ent; calibrating 
linear TC transm

itter; cali-
brating therm

al im
agers 

and infrared therm
om

eters

m
A

 P
ro

c
e

s
s
  

c
la

m
p

 m
e

te
rs

Best suited for:
t M

easuring 4 to 20 m
A 

signals w
ithout  

breaking the loop
t Sourcing, sim

ulating 
and m

easuring m
A

t Sourcing, m
easuring DC 

voltage

Petrochem
ical 

applications:
m

A sourcing, sim
ulation 

and m
easurem

ent;  
loop calibration,  
m

aintenance and repair
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Best suited for:
t Calibration of m

ass flow
 

controllers and m
eters

t Calibration of rotam
eters

Petrochem
ical  

applications:
Pilot plant process  
developm

ent and support
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Best suited for:
t Docum

enting the perform
ance of critical  

HART sm
art instrum

ents
t Trim

m
ing the Sensor of a HART sm

art tem
perature  

or pressure transm
itter

t Trim
 the m

A output of a HART sm
art device

t Re-range the LRV and URV of a HART sm
art device

t View
 configured HART variables

t Set transm
itter m

A output to a fixed value
t Log m

A m
easurem

ents over tim
e

t Sim
ultaneously Log m

A signals, PV, SV, TC and  
QV over tim

e
t Set tag num

ber and configure tem
perature sensor

Petrochem
ical applications:

Tools that are specifically enabled to test troubleshoot and 
calibrate HART sm

art transm
itters. Use the m

odel Fluke 
754 to docum

ent HART instrum
ent calibration perform

ance 
for upload to a CM

S (Calibration M
anagem

ent Softw
are) 

system
 like Fluke DPCTRACK2 or others softw

are pack-
ages. W

ith the 709H you can perform
 all the loop trouble-

shooting and testing needed to optim
ize the perform

ance 
of a HART sm

art device. W
ith the 754 you can do this as 

w
ell as source or sim

ulate alm
ost any transm

itter input 
signals to test the entire transm

itter.

P
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c
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Best suited for:
t Contact tem

perature 
m

easurem
ent in fluids

t Contact tem
perature 

m
easurem

ent in therm
o-

w
ells and test w

ells for 
in situ com

parisons w
ith 

controllers, displays,  
and gauges.

t Use as an external 
reference therm

om
eter 

to im
prove calibration 

accuracy
t Logging tem

peratures

Petrochem
ical  

applications:
Provides a m

ore accurate 
reference tem

perature for 
checking and calibrating 
tem

perature m
easurem

ent 
equipm

ent. Use to detect  
errors in other instrum

ents 
to sim

ply to determ
ine tem

-
perature precisely. Intrinsi-
cally safe m

odels such as 
the 1551 Ex m

ay be used  
in potentially explosive 
atm

ospheres.
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Best suited for:
t Calibration of pressure 

transm
itters, gauges  

and sw
itches

t M
aintenance of  

alm
ost any pressure 

device using pressure 
sourcing and m

illiam
p 

m
easurem

ents
t Calibrating P/I instru-

m
ents w

ith sim
ultaneous 

pressure and current 
m

easurem
ent

Petrochem
ical  

applications:
Pressure m

easurem
ents 

using internal sensor; 
m

easure m
A w

hile  
sourcing. Precise m

anual 
or autom

atic pressure 
control. Ensuring safety 
of pressure containm

ent 
vessels.
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Best suited for:
t Calibration of dial 

therm
om

eters
t Calibration of RTDs and 

therm
ocouples

t RTD and therm
ocouple 

calibration check
t Tem

perature controller 
loop calibration

t Tem
perature transm

itter 
and sensor com

bined 
calibration

t Tem
perature sw

itch test

Petrochem
ical 

applications:
Provides a stable reference 
tem

perature for com
paring  

tem
perature m

easuring 
equipm

ent against a  
standard of higher accuracy 
to detect and correct errors 
in the device being tested.
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M
ulti-function and loop tools

Tem
perature calibration tools

Pressure calibration tools
Electrical 

calibration
Softw

are

m
A loop calibrators

M
ultifunction calibrators

Baths and dry-w
ells

Infrared therm
om

eter 
calibrator

Precision therm
om

eters and 
probes

H
andheld pressure  

calibrators
Pressure gauges and  

com
parison test pum

ps
Deadw

eight testers
Bench pressure  

controller/calibrator
Precision  

m
ultim

eter
Softw

are  
solutions

709H
  

Precision  
H

A
RT Loop  

Calibrator 

715  
Volt/m

A  
Calibrator

707 
Loop  

Calibrato r 

726  
Precision 

m
ultifunction 
calibrator

754  
Docum

enting 
Process  

Calibrator-
H

A
RT

789  
ProcessM

eter™
  

w
ith 250 Ohm

  
H

A
RT resistor

7526A  
Precision  
Process  

Calibrator

7102  
M

icro-Bath 
Therm

om
eter 

Calibrators

914X  
Field  

M
etrology W

ells 
(tem

p and  
m

A Loop)

418X  
Precision Infrared  
Calibrators (tem

p)

1523/1524 
H

andheld 
Therm

om
eter 

Readout  
(tem

p)

1551A Ex 
and 1552A 
Ex “Stik” 

Therm
om

eter 
Readout

700P  
Differential 

Pressure M
od-

ules

719  
Portable  
Electric  
Pressure  

Calibrator

700G  
Precision  

Pressure Gauge  
Calibrator

P5515  
Com

parison  
Test Pum

ps

P3100  
H

ydraulic  
Deadw

eight  
Testers

E-DW
T-H

  
Electronic  

Deadw
eight  

Tester

PPC4E Pressure  
Controller/ 
Calibrator

8845A
/8846A  

6.5 Digit  
Precision  

M
ultim

eters

750 SW
  

DPC/TRACK2  
Softw

are
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Focus: process design and im
provem

ent 
W

hat issues do you face?
t Specifying equipm

ent to m
eet regulations and requirem

ents
t Preventing dow

ntim
e

Fluke solutions:
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Focus: calibrating m

easurem
ent devices 

W
hat issues do you face?

t M
aking accurate m

easurem
ents

t Docum
enting procedures

t Increasing throughput

Fluke solutions:
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Learn how
 Fluke solutions can  

save you tim
e and m

oney w
hile  

increasing your productivity at  
w

w
w

.fluke.com
/petrochem

.
Based on you. Built by Fluke. 
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