Map File Maker

A tool to create map files for
Calibration Management



What is a map file and why do we
need it.

« All the information to calibrate a device is
available through DDL

» Unfortunately, each device has named
those parameters & enumeration values
different.

* We need to map those DDL parameters
and enumerations to a standard so we can
calibrate devices.



Categories of devices

Temperature Transmitters

Pressure Transmitters

Flow Transmitters

Analytical Transmitters (pH, O2, etc...)
Valves



What “Map File Maker” does well

* Temperature Transmitters
* Pressure Transmitters

* Analytical Transmitters

* (most) Flow Transmitters

This is true for HART, FF or wirelessHART



What “Map File Maker” does NOT
do well

« HART Valves
(input: mA output: % or throw)

» (some) Vortex Flow Transmitters
(Input: Hz output: Flow or mA)

« HART Multi-variable Transmitters
(input: ? output: mA)



Most common calibrations

 Temperature and pressure transmitters
are the most commonly calibrated.

» Creating a map file for a temperature
transmitter is probably the hardest.



Temperature

 Calibrators will often simulate temperature
probes to verify the operation of a
temperature transmitter.

* We need to identify enough parameters
and values (in a standard format) to allow
that calibrator to simulate the current
temperature probe.



How do | create a map file for a
temperature transmitter?

« Map File Maker will step the developer
through identifying the parameters needed

to calibrate this device type.

* | will run through the screens to create a
Foundation Fieldbus temperature
transmitter.
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This is the flow diagram of the screens
of Map File Maker.
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If the device is a Fieldbus Device the first

screen displays the Block that will be

calibrated.
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The Browse button will launch the user into a list

of blocks to select from.
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Once a block is selected the user needs to identify
the cal_point_hi, cal_point_low and cal_unit. For
FF the param names are usually some variation
on these names. Otherwise, you can use
range_values.100 range_values.0 and
range_values.units
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primary_walue_ 11 Walue A numenical quantity entered by a uzer or calculated by the . deg
primany_walue_ra... EU at 100% The engineering unit walue which represents the upper end...  deg
primany_wvalue_ra... EU at 0% The engineenng unit walue which represents the lower end ... deg
;i £ Cal Pt Hi The highest calibrated value. deg
cal_paint_lo Cal Pt Lo The lowest calibrated value. deqg
cal_min_span Cal Min Span The minimum calibration span allowed. Ensures that the ... deg
damping Damping 1 D amping 1 %
cal_pt_hi_lirnit Cal point high limit— Cal point bigh lirnit deqg
cal_pt_lo_lirmit Cal point law it Cal point low limit deqg
genszor_rangelMe... EU at 100% The engineering unit walue which represents the upper end...  deg
zenzor_rangelMe.. EU at 0% The engineenng unit walue which represents the lower end ... deg
gpecial_senzor_R0  Senzor 1 BOVal.. Senszor ] Special Sensar Matching Coefficient B0 Walue
gpecial_senzor_d  Senzor 1 AValue  Senzor 1 Special Sensar M atching Coefficient & Walue
special_gensor_ B Sensor1 B Yalue  Sensor 1 Special Senzor Matching Coefficient B % alue
special_gensor_C Sensor 1 C'Walue  Sensor 1 Special Senzor Matching Coefficient C ' alue
prirnany_walue_ 21 Walue A numenical quantity entered by a uzer or calculated by the . deg
primary_walue_ra...  EL at 100% The engineering unit value which reprezents the upper end...  deg
primary_walue_ra...  EL at 0% The engineering unit value which represents the lower end ... deg
cal_point_hi_2 Cal Pt Hi The highest calibrated walue. <Un
cal_paint_lo_2 Cal Pt La The lowest calibrated value. <Un
cal_min_span_2# Cal Min Span The minimurm calibration zpan allowed. Ensures that the b, <Un
damping_2 Dramping 2 Dramping 2 E:
cal_pt_hi_limit_2 Cal paint high lim...  Cal paint high lirmit #2 <Un
cal_pt_la_lirmit_2 Cal paint law liri...  Cal paint low lirmit #2 <Un
genzal_range_ ... EL at 100% The engineering unit value which reprezents the upper end...  deg
sensor_range_ ... EL at 0% The engineering unit value which reprezents the lower end ... deg
special_gensor_R... Sensor 2 R0Wal..  Sensor 2 Special Senzor Matching Coefficient RO Walue
special_senzor_A... Sehzor 2AValue  Senzar 2 Special Senzar Matching Coefficient & Walue
gpecial_senzor_B... Senzor 2 BValue  Senszor 2 Special Sensar M atching Coefficient B YWalue
special_sensor_C... Sensor 2 CValue  Sensor 2 Special Sensar M atching Coefficient C W alue v
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This is the standard list of units, if you cannot find

the correct match... select

“Unused”.
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Next, select the “type” of the input, after having
done the units, you probably know. If the device is
a temperature transmitter, you need to select the
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__event_updatel ... Unacknowledged A dizcrete enumeration which iz zet to Unacknowledged w...
__event_updatel... Update State A discrete enumeration which gives an indication of wheth... Cancel
__block_almiMe...  Unacknowledged A discrete enumeration which iz set to Unacknowledged w...
__block_almikde...  Alarm State A dizcrete enumeration which gives an indication of wheth..
__block_almlke... Subcode An erumeration specifuing the cause of the alert to be repo... Type
transducer_type Tranzducer Tepe  ldentifies the transducer that follows, Al
wd_error =D Ermor A tranzducer block alarm subcode.
primary_walue_type  Prim Yal Type The type of measurement represented by the primary value. .. * Erumeration
primary_walue_ 10 Statuz Dvigital tranzducers, unlike their analog versiong, can detect. . ; :
primary_value_ra..  Units Indes Device Descrption units code index for the enginesring uni..  deg ©" Flaating Paint
cal_unit Cal Urit The Device descrption engineering units code index for th... -
genzol_type Snher Type The type aof sengar. L
genzar_rangelbe..  Unitz Index Device Description unitz code index far the engineering uni...  deg
gensor_cal_method  Sner Cal Meth The method of last zenzor calibration. |t could be one of th...
gengzor_connection  Snar Conn The number of wires for the temperature probe.
prirnany_walue_twp.. PrimYal Type The type of measurement represented by the primary value. .. Enum
primary_walue_=1... Statuz Dvigital transducers, unlike their analog versiong, can detect. .
primary_walue_ra...  Unitz Index Device Description units code indes far the engineering uni...  deg
cal_unit_2 Cal Urit The Device descrption engineering units code index for th...
senzor_tupe_2 Sher Type The type aof senzar.
genzar_range_s...  Unitz Index Device Description units code index far the engineering uni...  deg
gensor_cal_meth...  Snar Cal Meth The methiod of last zenzor calibration. |t could be ane of th..
gengor_connechio.. Snar Conn The number of wires for the temperature probe.
gecondany_wvalugl .. Statuz Diigital transducers, unlike their analag versions, can detect. .
gecondany_value..  SecondaryValu..  Enginesring unitz o be uged with SECOMDARY MWaLLE.
gecondany_value...  SecondaryValu..  Enginesrng unitz o be uged with SECOMDARY WALLIE. deqg
gecondany_walue... Secondary Walu..  Engineenng units to be uzed with SECONDARY _WALLE. deg
th_command_stat.. Command Statuz Cormmand status
as2d_converzion_i.. AD converzion ... ASD conversion info
rtd_offzet_compe... RTD Offzet Com..  BTD Offzet Compensation v
£ >
v
Select
Relationship
and Damping

Relationships

Map

s Relationship
Parameter?

Save and
Test

Again, the user has to sift through the list of

parameters. Clicking the “Enum” button will also
show you the list of enumerations for a selected
enumeration variable
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The single map displays the list of supported probe

types for AMS Device Manager. If you cannot fined
the correct value select “Unused”.
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If you selected the sensor_connection parameter
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Next, select the relationship between the input
and the output. For Fieldbus this will always be
linear. Damping is the amount of delay between
the input being applied and the value changing at
the output.
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Success, you have reached the final page.
press the “Write” button. This will save the
map file in the devices directory. Clicking the
Test button will launch the map file tester
application.




! MapFileTestResults. txt - Notepad
File Edit Format ‘Wiew Help

start of Test

rosemount 3244My Fieldbus Temperature Transmitter Rev. 4

1151

3244 4)
The test was conducted at 10:14:3% on 12-5-2008

Map file is DivamshcodehwdevdcesWFRANO0L151M3244M% 0401, map

B BB B R M BB B R R RS ESLEITES: B bR b R b b B B B e b B

Input hlock unit

DD Code, DD String, Common Code, Common String in English, Common String

WARMING: Mon-exact "DD String” <-> "Common String" comparison found
lood’ deg K' 35" kelwin' kelwin

WARMNIMG: Mon-exact "DD String” <-> "Common String” comparison found
loo1! deg C' 32! degc’ degC

WARMING: Non-exact "DD String"” <-> "Common String" comparison found
1o02! deg F' 33’ degF' degF

WARMNIMG: Mon-exact "DD String” <-> "Common String” comparison found
1003 deg R' 34" degr' degr

WARMING: Non-exact "DD String"” <-> "Common String" comparison found
1243 milliwvolt' 358’ mi' M

LR R R R R R SRR R R R R R R R R

Input Block Upper Range value

Mo errors or warnings detected.

R R R R R R R R R R SRR R SRR R T R SRR R R SRR R R R T
Input Block Lower Range value

Mo errars or warnings detected.

The most
confusing part
of this
application is all
the warnings
that are
displayed.

MapFileTester
will do string
compares
between what
the DD says
and what the
standard string
is.

Surprise,
“degC” and
“deg C” are not
an exact match.



! MapFileTestResults. txt - Notepad
File Edit Format ‘Wew Help

AR R R R R R R R SRR R R SRR R R TR R R .

Multiple dnput block

DD Code, DD String, Common Code, Common String in English, Common String
WARNMING: Mon-exact "DD String” <-> "Common String" comparison found

103" i 1 Generic

WARMNIMG: Mon-exact "DD String” <-> "Common String” comparison found

1o4' ohms ' 1 Generic'

WARNMING: Mon-exact "DD String” <-> "Common String" comparison found

128" FPT1lOO_A_385% (IEC 7510 2' Temperature: RTD'

WARMNIMG: Mon-exact "DD String” <-> "Common String” comparison found
129" PTLO0_A_392 (JIs 168040 2" Temperature: RTD'

WARMING: Non-exact "DD String"” <-> "Common String" comparison found
130 PTZ200_A_385% (IEC 7510’ 2! Temperature: RTD'

WARMNIMG: Mon-exact "DD String” <-> "Common String” comparison found
131 PTSOO_A_385% (IEC 7510 2 Temperature: RTD'

WARMING: Non-exact "DD String"” <-> "Common String" comparison found
132" NI1lZO, Edison Mo, 7' 2" Temperature: RTD'

WARMNIMG: Mon-exact "DD String” <-> "Common String” comparison found
133 CUlo, Edison Moo 15%' 2 Temperature: RTD'

WARMING: Non-exact "DD String"” <-> "Common String" comparison found
134" T/C Type B (IEC 584-1 and NIST 1750 3 Temperature: TC'
WARMNIMG: Mon-exact "DD String” <-> "Common String” comparison found

138’ TSC Type E (IEC 584-1 and MIST 1750 3 Temperature: TC' Z

Even harder to
discern is which
probe types
are:

Generic
RTD
TC

You need to
know the
category of
probe types but
this screen has
helped to find
issues.



Rules of Thumb

“degC” and “"C” represent the same thing
and so is NOT and issue.

If you are not sure if you know the correct
mapping of an enumeration, select
“Unused” or “Not Used”.

For Fieldbus transmitters, the relationship
between input and output will always be
Linear (digital). HART devices may have a
parameter for non-linear selections.



lssues

 This application defaults CJC (Cold
Junctions Compensation) to “Internal”.

* The user needs to know which
temperature probes are Thermocouples
and which are RTD to interpret the map
file tester results.



Pressure

 Calibrators will often measure pressure
applied to the input of a pressure
transmitter and then read the transmitter
output to verify its operation.

* We need to identify enough parameters
and values (in a standard format) to allow
that calibrator to know what kind of
pressure that transmitter is configured for
(i.e. Absolute, Differential or Gauge).



How do | create a map file for a
pressure transmitter?

« Map File Maker will step the developer
through identifying the parameters needed
to calibrate this device type.

* | will run through the screens to create a
JART pressure transmitter.
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HART devices will immediately bring the user to the
input Parameter selection screen (Block index does
not need to be selected.

and Damping

%J/K 2. The device developer needs to identify the uppper
| and lower RANGE values (i.e. the values that are

associated with the 4 — 20 mA signal).

Save and
Test
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Map Input Units

X

DOL Unit Mame | Unit Cade | Map File Linit Name

inH2O 1 InHz20O

inHg z2 InHg

FEHZD 3 FEHZ O

mmHz20 4 mrnH20

mmHg 5 mrnHg

psi & psi

bar 7 bar

mbar g rbar
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kajSgcm 10 kofsqCm

Pa 11 P&

kPa 1z kP&

karr 13 karr

akrn 14 ATM

MPa 237 mega_pascals

inH20 @4 Deg” 233 iNHZD @ 4degc bt
< *

Single-Map | Auto-Map

< Back | Mext = | Cancel |

The “Auto-Map” works well for pressure units
for HART devices. Otherwise you need to
click the “Single-Map” to map each DD unit to
a standard unit.
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Map
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Input Block Type

Lnknown

" Generic { ie not kemperakure or pressure )

Pressure Type Parameter (Gage, Absalute, differential)

Param!module_tvpe_code Browse

[ Use Defaulk: |Gauge j

" Temperature

Temperature Probe parameter (PT-100, TC-1eke,, )

[

< Back | Mext = | Cancel |

Next, select the “type” of the input, after having
done the units, you probably know. If the device is
a pressure transmitter, you need to select the
pressure_type (sensor_type) parameter.



Map Pressure Measurement Types .
Is Device FF? Yes—» oot P yp E'
COL ProbeTvpe | Code | Map File ProbeTwpe
Diff (DF) 0 DifFerential
Seloct Inout Gage (GP) 1 Gauge
parametgrs Absoluke (AP z Absaolute
Hi line pres {(HF) 3 High line
Liquid I+ (LTILLTY 4 Liquid level
Draft rnge (DR 5 Draft range
Voo Inout Spcl 253 Mok used
ap Inpu
Parameter? Yes— " nits
y
Select Input
Block Type
< *
M
Temp:;ture [4—Yes 'I[Zrl:s:rta-lt—zr‘:s? _
Probes Single-Map Auto-Map
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Nsefdf Is Input T Lan
mber Of S Inpu e
R‘:’JD Wires Prepssurg".; Yes—| P_rreysps:sre
< Back | Mext = | Cancel |
Select Totali
Map Nmber 4 Yes Parameters

Parameter?

Next, Map the pressure types defined in the DD to
, the defined pressure types. The Auto-Map feature

kgt only gets this completely right about 50% of the
time.

Map
Relationships

s Relationship
Parameter?

Save and
Test
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@Yesa Solec Map Pressure Measurement Types Select Mapping
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Select Totalizer
Parameters

Map Number
of Wires

The “Single-Map” only has a limited amount of
, standard selections.

Select
Relationship

Note: HighLine, HTG, DraftRange and LiquidLevel

J/K are variations on Gauge pressure (where pressure
reissomaivs [+ pamaen is used to measure water levels — or is extremely

high pressure).

Save and
Test
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Input/Output Relationship
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™ Default To: | | Linear =l

Darping

Param!pressureDampingyvalie Browse
[ Default To: |
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X

Many HART devices (especially pressure) have
multiple transfer-functions or (relationships)
between input and output. So it is important to
identify a transfer-function parameter. Many
pressure transmitters have a square-root-
relationship in cases where a pressure transmitter is
used to measure flow.
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Transfer Function Codes

X

COL Relationship | Trans Func Code | Map Relationship Mame
Linear 0 Linear

Sq rook 1 Square rook

<

Single-Map
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values.

You need to map the DD values to the standard
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Cancel |

Map
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Parameter?
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This list of possibilities is not that great. Square root
fifth power, and third power, are used for some
HART temperature transmitters where the
resistance-temperature curve is non-linear.
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_ Finished
Is Device FF? Yes—»
Block

¥ Is This Wireless HART?
Select Input
Parameters Map File
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Map Input
Parameter? Yes Units
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4
Select Input
Block Type
Map
Temperature «—Yes B NPT
Temperature?
Probes
Y
Select Map
Number of Is Input Type Yes EEs
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Types
< Back Cancel |
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For HART devices there is also the possibility
, that this is wireless. If itis NOT wireless, the
Foskmao output is 4 — 20 mA. If it is wireless the
output is the digital values set in the input

Save and
Test




Easy map file creation

* We have just covered the two most difficult
map files to create: Temperature and
Pressure.

* Now step through the easiest case. This
IS the guaranteed - | just need to get it
done solution (I use this for valves and
multiplexers, but you could use this for
motor controller etc...).
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The Dirt simple solution is just to hard code the
input to be 0 — 100 %
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Select Generic for the input type.
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Don’t bother with the totalizer.
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Default to linear and 1 second of damping.
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Block
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Map Number Select Totalizer
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of Wires

This will save a map file where the input is 0
— 100 % with and output of... (HART 4 — 20
mA; wireless HART 0 -100 %; FF 0 — 100%)).

A

Select
Relationship
and Damping

Map Yes s Relationship

Relationships Parameter?

The input and output are directly related (i.e.
a Linear relationship).

Save and
Test




One last (Flow Specific) set of
screens

e |f the device is “Generic” it could be either
a Valve, Analytical, or Flow

* |n the case of Flow Transmitters we can
run an additional calibration test — Flow
Verifications

* A Flow Verification uses the totalizer
parameter.



What is a Totalizer?

» Most flow transmitters keep a running
count of the flow that it measures.

* This means that there is a number that
represents the total volume (or mass) that
has passed through the flow sensor since
a given point in time:

1 gal/min * 4 minutes = 4 gal



Flow Transmitters can have
totalizer parameters

Totalizer Parameters §|

[v Check this box if this device supports totalized Flow
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Mass Totals or Volume Totals

Map Totalizer Units

DOL Unit Mame | Unit Code | Map File Unit Mame
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STan 64 ShTon

LTan a5 LTan
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