FLUKE.

Calibration

End-to-End Calibration
of 750P Pressure Module_

A
(l

Kyle Clark - Presenter




FLUKE

— Calibration

End-to-End Calibration of pressure sensors
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« Pressure calibration basics
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« Automating a pressure calibration
« Benefits of automating
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« COMPASS for Pressure calibration software
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« Example setup and calibration, with macros
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« Other COMPASS features
* Questions
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End-to-End Calibration of pressure sensors R —

Example n

« Calibrate a 750P module
(750R30, 5000 psi, £1.75 psi),
with 8270A high pressure modular
pressure controller (to 6000 psi)

 As Found run with data
« Adjustment
* Verification run with data

8270A with pressure control module

and pressure measurement modules
750P Pressure Module
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End-to-End Calibration of pressure sensors
Other Examples of End-to-End tests

Webinar September 2017

Calibrate a PM200 module from a 6270A pressure calibrator in the
PMM Calibration Kit with a PPC4 pressure controller.

View the prior Webinar in this Knowledge Base article,
Macros: PM200 and PM600 - Fully Automated Calibration



https://support.flukecal.com/hc/en-us/articles/115005079666-Macros-PM200-and-PM600-Fully-Automated-Calibration
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What is a pressure calibration?

A comparison by applying known pressure(s) to a pressure
measuring Device Under Test (DUT) in order to determine the
relationship between the reference device and the DUT

« Atestis a set of defined set points

* A single set point could be the test (offset verification/adjustment)
« Adjustment is sometimes done (not always possible)

A verification is typically done after any adjustment

« Areport (or data) is often produced
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What is a pressure calibration? e

Required components:

* DUT(s) — One or more DUTs of the same range
Reference pressure device(s)

Generation and control hardware (sometimes integrated into the
reference device)

Measurement and/or control hardware:

— DMM, power supply, multiplexor, temperature, humidity, etc.
Interconnect hardware

Software and computer if automating the test
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Manual or automated test? —

How much can you automate the test?

Depends on the DUT communications interface (and the reference’s)

— RS232, GPIB/IEEE, TCP/IP i -

DVM

24.000
2808
POWER SUPPLY

— Other device like a DMM

— The DUT's PC software, if it can communicate with your calibration
software (COMPASS for Pressure has an example of this in it)
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Automated tests —

Benefits of automating a pressure calibration

« Automatic entry and saving of test values (no typo’s)

Long and complicated tests can be accomplished unattended or
overnight

Complex calculations can be done real-time (apply corrections)
Standardization — The test is run the same intended way every
time

Tests can be duplicated by multiple operators, in multiple
locations
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Automation software e ——

COMPASS for Pressure calibration software is PC software
designed to assist in the pressure calibration process

Various levels of automation; manual, semi-automated, fully
automated

More than one DUT — Typically limited only by the data
acquisition hardware

User-scripted test point definitions
Data saved in unique, write-protected data files
Calibration report generation tool that is configurable
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COMPASS for Pressure S —

Configuring COMPASS to run a test

e Setup =2 DUT

« Setup - Piston Gauge (only if you use piston gauges or
deadweight testers)

e Setup > Support Device (any device that is not a DUT,
deadweight tester or piston gauge)

« Setup - Test
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Setup DUT e

 Enter for all devices

« Manufacturer, model, serial number, ID (not for profile/generic DUTS)
Test to use with the DUT
Communication method (manual, RS232, IEEE, other device, etc.)
Min/max range, unit, tolerance
Remote command(s)

* The entered info can be used during the test, is saved to the data
file, and can be shown on calibration reports
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Setup DUT e

* Import DUT setup into COMPASS from an existing database

« Database for 700P/750P is an attachment in the Online Knowledge Base
article, 700P & 750P Fluke Pressure Modules - Calibrate with COMPASS for
Pressure

* Note that any DUTs, Tests, Macros with 700P or 750P in their name are updated
for 64-bit OS and 700PCK version 4.00. Don’t need old flukeinterface.exe file

FLUKE . oqcision Performance, Confidence. ™ & 700P CompSetp xfer1 mdb (2 MB)
— Calibrat lon
& Fluke700F ire Interface Macro 20150922 pdf
Fluke Calibration Help Center Pressure Calibration COMPASS for Pressure
Calibration Software & Fluke700P Ze¢ lest Macro 201504 pdf (200 KB)
& Fluke700P_ Adjust Test Macro 201504 pdf (300 KB)

700P & 750P Fluke Pressure

Modules - Calibrate with & Fluke700_Cal Unc tpl (600 KB)
COMPASS for Pressure, updated B A i & L e

for 64 bit operating systems & Fiuke/00_Calipil (500 Ko)

©2018 Fluke Cahbral\o?


https://support.flukecal.com/hc/en-us/articles/204622614

Setup DUT

« Import DUT setup into COMPASS
Menu path; [Database] 2 COMPASS Database Maintenance Tool

©2018 Fluke Calibration

£3 COMPASS Database Maintenance Tool

Data to View | DUTs

Merge Database

FLUKE

— Calibration

1. Select the database to import from by

|l: Wsers\kclark\Documents\00 Equip\Flukee\P700 modules\Fluke P module C4P info\700P
2] 750P Modules Fluke 750P EnterSN

Ra

Active COMPASS Setup Database

R'd

|E:\dhi\CDMPASS for Pressure\CompSetp.mdb

Example 22714 HART DUT Geneneric Transmitter

Sample 62704 Fluke B2704,

Sample Cal Sled PM200-AT00K Fluke Calibration PM200-4100K

Sample Cal Sled PM200-BG200K -100 to 206 kPa Fluke Calibration PM200-BG 200K

Sample Cal Sled PM200-BG200K Fluke Calibration PM200-BG 200K

Sample Cal Sled PM200-G20M Fluke Calibration PM200-G20M

Sample Cal Sled PM200-G3.5M Fluke Calibration PM200-G3.5M

Sample Cal Sled PM200-G700K Fluke Calibration Pk 200-G700K

Sample Fluke 700_750 Fluke 700 Series

Sample Manual DUT Generic MMMM v

9) Close

clicking the yellow folder icon. Get this

database from 700P/750P Knowledge

Base article (previous slide)

2. In “Data to View” window at top, Select

“DUTs”

Select the 750P Module and/or 700P

4. Press the down arrow icon 4} to copy
the DUT setup to the active database. It
automatically copies any needed macros.

5. While here, select “Tests” and copy tests
with 750P in their name also. Test macros
will also be copied

6. Close this window

w

Active database



Setup DUT
Header Tab

DUT Editor

Fiecord Label |5 ample Fluke 700_750

Header I Calibration | Commurications | Output | Set | Comment |

DUT Type [Advanced DUT {>1 Output}

Record Type [Pmﬁle

Manufacturer [Fluke ﬂ
Model | 700 Series =
Serial Number |
Identification |
Customer ID |

@\u

H—

X

Q——

Close

©2018 Fluke Calibration
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Has to be an Advanced DUT to use a macro
for communications

Profile — Enter serial number and edit range,
model, ID, Cust ID when initializing test

g/ Click the rolodex to see the list of DUTs

Help icon opens the online help file at the
applicable section
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Setup DUT

Calibration Tab - All cells are optional

DUT Editor x |

Record Label |5 ample Fluke 700_750 10714 .
o [ o .

Calibration Dates for a Profile DUT don’t
. i . . / .
Calibration Date ITD.’S 72014 j Calibration Due Datel g/8/205 j’r/ matter. Will use actual run date as cal. date.

Calibration Performed By I Certification |D |
Calibration Setting? | Calibration Setting3 |
Calibration Setting2 | Calibration Setting4 | X

Default Test | 700P_750P Calibrate AND Adjust d;\ g& Specify the Default Test so the technician

doesn’t have to pick it when initializing the

Record Last Edted  [9/26/2018 10:12:01 PM 9) test. Can change when initializing test.
Record Last Edited By |Admin

Close

©2018 Fluke Calibration



Setup DUT

Communications Tab

DUT Editor

Record Label |5 ample Fluke 700_750

Header | Calibration EEUWWJWC&“DHSN Output | Set ] Cnmment]
Common read and set interface.
Interface

Data Acquigition Type | Macra

x |
D
o 21 o =

- —
El/ K

Poll Interval (ms) [500

*

Command Timeout(s) (8

Command T erminator |;|:|:;~, ¢LF>

= Y

Response Terminator | <CR><LF>

E2

Close |

©2018 Fluke Calibration
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Many communications methods possible.
COMPASS uses a macro to communicate to
the 750P module through the 700PCK
software

[Rs232 ~|
HART via RS232

| Macro I
anua

Other Device

TCP/IP
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Setup DUT (Device Under Test) e oo
Output Tab — Advanced DUT

DUT Editor > ‘

Record Label [ ample Fiuke 700_750 10714 D
»

|

‘ Set | Comment |

Will edit the range when initializing the

Final Output Labels
| test
Output #1
Raw Output |Pressure 0.00- 100000 psi <—
Final Output [DUT Fressure: 0.00 / 1000.00 psi =

The Test Macro to communicate with the
Edit Output L

‘/ module is specified here
Add IFIuke?I]DP_E etPressure E‘ %

e 9

Close

©2018 Fluke Calibration



Setup DUT (Device Under Test)
Output Tab — Advanced DUT: Raw & Final Outputs are in separate

windows

Output Relationship

Raw Outpulf | Final Dutput || Tolerance |

Reguired Faw Dutputs to determine Final Output -

Output Type |Pressure j IDS'I
Output Source IMacro ;I
Minimum |0.00
Mawimum |1000.00
Resalution |p o1 -

Faw Output ta Final Output Relationship

=~

ISame {Raw Dutput = Final Output}

FLUKE -

Calibration

Output Relationship

Raw Output | Final Output ¢ Tolerance'

Label |Pressule

Output Type |F‘re<_:'l.u-3

Final Output |DUT Pressure

Pressure Measurement Mode |Gauge

Lnit | psi

Ll L L] L

Minimvim ||] 0o

Fesolution | 0.07

L

9) oK LCancel |

©2018 Fluke Calibration

QJ oK | Cancel |
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Setup DUT (Device Under Test)

Output Tab — Tolerance

Output Relationship

Raw Output I Final Dutput i Tolerance I

Number of Tolerance Segments | 1 -I

Segment Tolerance IZSpan < ] Can change tolerance when
initializing test for Profile DUTs

%Span |L'I.L'I35

Tolerance Seament Definition | All Final Dutputs ;l
b Tol !
i
o A
Min hax

©2018 Fluke Calibration
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Support Devices are all devices that are not DUTS, piston
gauges or deadweight testers

« Setup is the same as DUT (advanced/simple device, read and set
outputs, communications)

« Example today uses an 8270A controller

N | -




Setup Support Devices

Support Devices

FLUKE -

Calibration

Support Device Editor

Model | 82704
Serial Number |40212457
Identification |PH><EI4D3
Customer ID |
7 This device can be used as aDUT.

EI v Autodetect setup €<—— ||

Record Label (52704 176
A 1 >l
Header IEaIibration] Tolerance | Communications | Comment |
Support Device Type |E|rn|:n|c: Device J
Record Type |Individual |
Manufacturer |Fluke Calibration ~| *A

"4

X | Autodetect works for most Fluke Calibration

(and DHI and Ruska devices). With this, you
% don’t have to setup the range, outputs, etc.
9) COMPASS will read during test initialization.

©2018 Fluke Calibration
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Setup Test

Calibration
Test Editor ey
Test Record Label |700P_750P Calibrate AND Adjust 2712 D
Test Definition Type |Advanced Test ﬂ L[ _I ﬂ E
Pre-Test | Prassure | Data | Ausiiary | Options | Comment Pre Test Macro to zero the module (through
—== | the 700PCK software and hardware)
Pre Test Macro [ Fj ke 700P_Zero i‘[”/
Leak Test Exercise E ise Test — Opti | ti treat th
Aun Loek Tost |7 System enercise [~ < | xercise Test — Optional, sometimes treat the
Leak TestUnt [ZD0TSo s Exercise Unit R Leak Test_as an E).<erC|se (so don’t have to do
Leak Test Target (%DUTSpan) [35 Min Target (DUTSpan) |o the Exercise routine)
Set Target Timeout (5] |500 Max Target (2DUTSpan] {100 %
Leak Rate Limit (2DUTSpan/s] |0.0035 Dwell (s) |4
Dwells) |60 Number Of Repetitions |3 ‘_))
Leak Test Time (5] |30 Limit (2DUTSpan] |72
Abort test on faillure [ Set Target T t[s) T

Abort test on failure

——_| Leak Test — Typically set “Leak Rate Limit” to

Close 10% of the DUT’s tolerance

©2018 Fluke Calibration
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Setup Test

Pressure Tab — “General” Child tab

Test Editor X
Test Record Label | 700P_750P Calibrate AND Adjust 2712
Test Definition Type |Advanced Test ﬂ i[ —I ﬂ E / Unit - Set to %DUT FS for a more universal test
Pre-Test | Piessiie | Data | Ausiiary | Options | Comment | / / Read - Specify the Reference Device
TestP Points - 2DUTS | |
EEl FTESEUNE Foints pan ’m Head Set
1[g 12) /
g% 20 ;‘i} — Unit |#%DUTSpan | // Set - Specify the Controller
40
4 1e0 1w\ Measurement Mode IGauge j / y
5){a0 16) I Read |32?DA / RPT Measurement E‘ . .
?1 100 1;} Set [52708 7 FPT Conio j/£ Jog Before Dwell - Typically only for cardinal
80 v . . .

8)(co 19) Jog Before Dwell [17A <)< — pomtlcallbrz:]tlons okr)l analog gauges (needle
9[30 20 exactly on the mar

1010 M Regulate |None E‘ 0 s ‘_)/J y

Mg 22) Dwell |Automalic E‘ [30 S$\\ D T . lled “ K “ti

Celo] Pressue Cycle [ well — Sometimes called “soak “time
Insert | Auto Fill Went after each cycle v \
Close | Presure Cycle — 2. first is as-found, second is

as-left

©2018 Fluke Calibration
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Setup Test
Pressure Tab — “Read” Child Tab

Test Editor bt
Test Record Label I?UUP_?SUP Calibrate AND Adjust 2112
Test Definition Type |Advanced Test ﬂ _[ J

Editing Record

Pre-Test Pressure |Data | Auniliary] [Ipu'ons] l:orrmem]

Test Pressure Points - 2DUTSpan General | Set | n
1o 12) k) | Add or Edit References, can specify what
2[20 13) Test Reference . ) . .
m ¥ ] 112701 / RPT Measuremen Change Before Poin [| points they are used at. We’re not doing this.
4)[g0 11| p— | X~ COMPASS will record which module in the
g} 80 1';: Macio [y 8270A is used for each test point in the data
100 :
7)[a 18) _ 4w | file.
8)[50 19 || __Bemove |
940 20 Edit |
10)|20 21) 9)
1{n 2
Lefl]
Insert | Auto Fill

Close

©2018 Fluke Calibration
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Setup Test
Pressure Tab — “Set” Child Tab

Test Editor Pt
Test Record Label |700P_750P Calibrate AND Adjust 212 D
Test Definition Type |Advanced Test ﬂ i[ _I ﬂ E

Pre-Test Pressure |Data | Au:-:iliary] Dptions] Eomment]

Test Pressure Points - 2DUTSpan
General Fleadl Set I
10 12) |
ab0 1w Test Pressure Control )
3[40 0 | il 1152704 / FFT Control Change Before Paint | Get Ready/Not Ready status from Controller
450 15) ® /
g} ?gn 15} [ Macio [None | How close to set point to get a Ready
a0 o — Aod Control mode | Dynamic - _—~ condition (in Dynamic mode). Ideally 10% of
8[eo 19) —Bemove | Ready Ciiteria | Controller ~F = the DUT tolerance (if possible)
9 (a0 1) | Edit Hold / Stability Unit W ‘!)
10 72 | . o
11; S” 22} I— Hold Limit (DUTSpan) [0.0035 How stable to get a Ready condition (only for
Siabilty itk (ADAITS pan/s) [ < Static mode). Typically 10% of the DUT
N I Ready Hold Time (3] ’5_ tol if ibl
Insest | Auto Fill | Control Timeout fe) W \\ olerance (i possi e)

Close \\ How long to be Ready before going to Dwell
©2018 Fluke Calibration Timeout to get Ready (continue or abort test)



FLUKE -
Setup Test

Calibration
Test Editor X Ent f .
_ _ __— Enter zero for no averaging
Test Record Label | 700P_750P Calibrate AND Adjust
Test Definition Type |Advanc:ed Test E
D ata Acquisition
. Default - Edit -
| Timed Average ~| [0 Z3 [ [[Deleu o _Ex | w11 —— Prevent users from editing tests
Readings Per Paint |1 Ambient Temperature
Complete Test Cycl ; .
omplete Test Cycles |1 | Defaut = e || K If checked test can only run on this PC (must
tecinstsstn ] Ambient Humidity have networked install)
fod Evmnt i Local Test [ €<— |Delaull E‘ Edit | %
est Event Macro
|Cal700P_Une =] e Multiplexer 9) Test Macro — Determines if as-left or as-found
Timed Macro Interval (ms) [5 [Nene ~] _ Eat | and runs the 700PCK Adjust (zero/max) run
Valve Driver | between. Also calculates per-point
Post Test Macro | N J Edit
one - Edi . . .
Fluke700PShaDomn B | measurement uncertainty. Timed interval of
\ zero runs this without any delays
Close

——— Post Test TestMacro — Close 700PCK interface

©2018 Fluke Calibration
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Setup Test

Auxiliary Tab — Optional, specify any Aux devices to use

Test Editor X
Test Record Label [7UUP_75UP Calibrate AND Adjust 2/12 D
Test Definition Type |ﬂ|dvanced Test ﬂ ﬂ _I ﬂ

Pre-Test | Pressure | Data | Aus l!r'l Options | Comment |

Auiliary Device

4 Label | Manufacturer Model ~
750P Modules Fluke 750P
82704 Fluke Calibration 82704
82704 Fluke Calibration 82704 x
Example 22714 HART DUT Geneneric Transmitter
Manual Device COMPASS Manual Device
Manual Device COMPASS b anual Device %
Manual Device COMPASS Manual Device ¥
<

2

Search

>
Remove

Close

©2018 Fluke Calibration
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Options Tab (only with Advanced Test)

Test Editor X
Test Record Label [700P_750P Caibrate AND Adjust 2712 D
Test Definition Type |Advanced Test ﬂ il _I ﬂ

Pre-Test| Pressure | Data | Ausiiary Options |I:ofrment

Default Report Template Specify calibration report template. Useful if
|E:\dhi\El]MPASS for PressurehT emplates\Fluke700_Cal Unc.tpl <— I you have muItipIe templates. Our examp|e
w uses a custom As Found — As Left template
with measurement uncertainty fields

Auto generate report when the test completes.
Execute post test macro on aborted tests.

Prompt for test notes at the end of complete tests
Include test comment in test notes.

Include DUT comment in test notes.

. Automatically open cal report when test is
done

Test Definition Group 1

l«] 7717711

Close

©2018 Fluke Calibration



Setup Test

Comments Tab — All cells are optional

Test Editor

Test Record Label |700P_750P Calibrate AND Adjust

Test Definition Type | Advanced Test

Test Comment

Setup Info

Required to un 2 pressure cycles for the Adjustment Test macro to execute, /

Setup Picture

< Select

L1

I

©2018 Fluke Calibration

Cloge
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Can be saved to data file if desired

Technician can view a specified picture when
initializing the test
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Run Test

Two options:

Run - Run Test Definition (video and screen-shots follow)

» [|nitialize Test - Follow the on-screen prompts for selection of DUT(S),
the Test and any Support Devices

 Run Test - Proceed through the leak test/exercise, test points, collecting
data (might be fully automated)

« End Test - Upon completion, click to create the calibration report in the
COMPASS Report Editor (or it might open automatically if configured to
do so)

Run - Run Manual Test
« Same but don’t choose a test. User selects points

« Can be good for logging data or troubleshooting COMPASS
setups/tests
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750P module with COMPASS, Part 1 - Initialize Test (click to play video)

Bun Setup Tools Data Database Window Help

eIl MY 1 kN | Ed

£ Run Test (Hardware Setup)
- Configure DUT (1/1) 750P Modules

Manufacturer lFIuke
Model I?SORN

©2018 Fluke Calibration


https://youtu.be/iOVbe-NmteA

4 ) i FLUKE -
Initialize Test — Screenshots (same as video)

Select Units / User

% Run Test (Hardware Setup) O

Select Units of Measure

The unit ligts below define the units of measure to uge when logging outputs to the data file.
The selections also represent the default display unit of devices that output the cormesponding

quantity. Select the desired units and press [Next] The selected Test Definition may
overnide the units selected,

— Calibration

Test Pressure Unit |p$i < _I
Temperature Unit |E 3
Select/enter user name |Kyle Clark LI

@ Cancel Next Einish

©2017 Fluke Calibration

e

Can run test in different units than device
and/or test setups

Clear history of the previous run. If you want
to run the same exact DUT, test, etc. (you
made a mistake the last time) just press the

[Finish] button and the same previous test will
run
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Select DUT(s)
 Run Test (Hardware Setup) boox List of available DUTs. Double-click to select (then shows
S:ISSTDDUUTTD b el e doctad DUTe e 1ot et (1 ot _~ in bottom window). Double-click a profile DUT more
S Dy double clicking e desire Sintnelist. Use e[ emove] utton 10 remove than once and COMPASS Wi” prompt you fOf' hOW many

DUTs from the support list. The specific setup of DUTs is handled in a later step.

Enter Mumber of Devices

Label | ~ MarGfacturer | Model *
RPM1 The device vou are adding iz a profile. How maty

Sample RPM1 Instruments
Sample RPM4 DH Instruments RPM4 devices do vou wigh to include?
Sample Fluke 700_750 Fluke 700 Seri
Conce

Fluke 6270A

760P Modules
Sample 6270A
>

2]
750P Modules / Pressure Search I_
Remove

— Selected DUT, 750P Module

9) Cancel Back Next Finish

©2018 Fluke Calibration
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Configure DUT(s)

i Run Test (Hardware Setup) O x
Configure DUT (1 /1) 750P Modules

Manufacturer Customer |ID . e .
[Fluke y | Have to enter Serial Number, Identification or

Madel |7 acro Interface | )
‘ I150P | Customer ID for any Profile DUTs now
Serial Number |Emgr3N er |

|dentification I

DUT Pressure Output Label:Pressure
Customize Oufy

DUT Temperature
|N0ne

Min {psi) |0
Max (psi) |5

Measurement Mode [Gauge -~
Raw Output Type |Pressure

Pressure (psi) [Macro

Click “Customize Output” link to change the
range, resolution, tolerance of a Profile DUT if
desired

Finish

) Cancel Back
L?)

©2018 Fluke Calibration
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Initialize Test o

Configure DUT(s)

i Run Test (Hardware Setup) O x
Configure DUT (1 /1) 750P Modules

Manufacturer Customer |ID . e .
[Fluke y | Have to enter Serial Number, Identification or

Madel |7 acro Interface | )
‘ I150P | Customer ID for any Profile DUTs now
Serial Number |Emgr3N er |

|dentification I

DUT Pressure Output Label:Pressure
Customize Oufy

DUT Temperature
|N0ne

Min {psi) |0
Max (psi) |5

Measurement Mode [Gauge -~
Raw Output Type |Pressure

Pressure (psi) [Macro

Click “Customize Output” link to change the
range, resolution, tolerance of a Profile DUT if
desired

Finish

) Cancel Back
L?)

©2018 Fluke Calibration
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Configure DUT(s) — After editing the Output

i Run Test (Hardware Setup) O x
Configure DUT (1 /1) 750P Modules
Manufacturer [Fike Customer 1D |
Model |750p Macro Interface |
Serial Number |4mg457 \ Parameter |D |
Identification I

DUT Pressure Qutput Label:Pressure

Min (pEi) [0— DUTTemperature
|None X
Max (psi) [5000 =]
Measurement Mode |Gauge - | Changed serial number, range, resolution,
Raw Output Type [Pressure tolerance
Pressure (psi) \Macro

(7)) Cancel Back Next Finish
P

©2018 Fluke Calibration
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Initialize Test

Select Test

if Run Test (Hardware Setup) O x
Select Test Definition

Select the desired Test Definition by double clicking the desired test in the list. Only one Test

Definition can be used. Use the [Remave] button to delete an undesired selection.
Label ~ Pressure Cycle | Mez »
T00P_T60P Calibrate (verification) Only 1 GaL
TOOP_TB0P Verification Only, Manual Controller 1 Gau
TO0OPA3 CONFIRMATION (verification only Absolute) 1 Abs
AMH PPC Calibration 1 Abs
Sample Test 1 Abs ,
< >

R ———— | The Test we specified on the “Calibration” tab
- alibrate Jus < search in the DUT Setup is here. Can change if desired

Remove unless the Test is locked
View 1&

9) Cancel Back ‘ { Next Finish |

©2018 Fluke Calibration

\ Can view all tabs of the Test here
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Te St H 3 rdwa re CO nf|gu ratIO N Devices that we specified in the Test setup populate here.

Can change if desired unless the Test is locked

Initialize Test

i Run Test (Hardware Setup) O X
Test Hardware Configuration —
Ambient Pressure |N0ne j
Ambient Temperature |None j
Ambient Hurnidity |None j
Reference Pressure |82?0A.‘ RPT Measurement j
Test Pressure Control |82?0AI RPT Control j
Reference Temperature |N0ne j
Temperature Control [None [
Multiplexer |None | The image specified in the Comments tab in the Test setup
Valve Driver |None BN / shows if you click the [Setup Picture] button
Default Hardware Setup | ]
\4\ Text from the “Comments” tab in the Test setup (bold and blue
(?) Cancel Back ‘ Firish | to stand out)

©2018 Fluke Calibration



Initialize Test

Select Auxiliary Devices (optional)

§3 Run Test (Hardware Setup)

Select Auxiliary Device

Add devices by double clicking the desired item in the list. Use the [Remove] button to remove an
item from the list. The specific setup of the device is handled in a later step.

Label

| ~ Manufacturer | Model ~

Sample Agilent DM M
Sample Agilent DMM
Sample Agilent DMM
Sample Agilent DMM
Sample Agilent DMM

<

Agilent 34401
Agilent 34401
Agilent 34401
Agilent 34401
Agilent 34401,

Remove

>
Search

Bax | [ Nea | Einish

9) Cancel

©2018 Fluke Calibration
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Same selection method as DUTs

You can prevent this screen from showing by this path:
[Tools], <Options>, “Initialize” tab



Initialize Test

FLUKE
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Configure/Verify Reference, Controller, Auxiliary Device(s)

¥ Run Test (Hardware Setup) o

Configure Device (2 /2)

x

Manufacturer ‘Fluke Calibration Customer D [Mlck

Model ‘8270A RS232 Settings ‘COMW 9600,M.8.1

Serial Number ‘952 Parameter |D [

|dentification [MT Load Settings

Use the [Load Settings] button to load the range information.

(7)) Cancel Back

Finish

4]

©2018 Fluke Calibration

Press [Load Settings] to have COMPASS query the
Autodetect device for range(s), etc.



FLUKE -

Calibration

Initialize Test

Final Verification / Summary

Run Test (Hardware Setup}

Iritialization Complete

The initialization process is complete. Yerify that the remote interface connections and
zettings are comect for each device.  Press [Finish] to begin the test.

Test |PMM Cal Sled Test G2k 0 to 300 psig
DUT: [y |D.DDD 4 300,000 pzi
Reference Prazsure |D.EIEIEI / 300,000 psi

Temperature |N,.{.f_-._

&) Cancel Back
()

©2018 Fluke Calibration




| ! FLUKE .
Run Test — Various Run Windows o

. ) N Autodetect 8270A Window
Rate 0.00 psifs

Procouns: (.00 po ATM as setup in the 8270A

ATM 14.00 psi

Difference N/A

Range AUTO 5000.0 psi Ready Tolerance from
Test Setup

Target Pressure

Ready 0.17 psi
Tolerance Pre-Test Macro shows

“Adjusting Module Zero”
when module is being
zeroed

EO+

Pre-Test Adpasting madule zero
S




| ! FLUKE .
Run Test — Various Run Windows o

«= COMPASS for Pressure Enhanced’

Bun Setup Tools Dota Detobosc Window Help DUT/Reference Comparison
et w1 D Window (can choose fields
to show)
Device Ooutput %Span Error Tol
PPC3/SN:157 299.999 psi 0.009 psi
= PM200-GZM/SN:12345678% 300.201 psi 0.101 0.060 psi 8 Data Grld ShOWS Test Data

(configurable, not same as
data in data file)

5 C:\DHI\COMPASS for Pressure\Data\Fluke Calibration\122456789\20170012_000.dat — o ===

Click Red/Blue status to
view more detailed
status information

4 »

I
Test dwell in progress. ..



FLUKE -
Run Test — As Found Data (screen-shot) o

COMPASS run windows Macro spy (optional) shows uncertainty components, status of macros

\

Data Plot — Built in plots or make your own

4997.449..

Setpoint. 5000 000

8270A controller display (not in COMPASS)




FLUKE -

Run Test — As Found Data (Video) ——
750P module with COMPASS, Part 2 - As Found Data (click here for video)

Ot Optmons

LRI EE Y



https://youtu.be/EHHOEfYUfbk

_ FLUKE .
Run Test — Adjustment (screen-shot) e

Macro spy window shows that adjustment macro code completed

v

Pressure Difference vs Pressure

----- Indock Ready

4999.949..

Setpoint: 5000.000



FLUKE -

Run Test — Adjustment (Video) o
750P module with COMPASS, Part 3 — Adjustment (click here for video)

Debug Options

e @D F EBAERS

Unlocked Not Ready

9 7 8 . 3 40 psi geuge

Setpoint: 5000.000



https://youtu.be/5RPCsC5F33I

£y i { FLUKE
Run Test — As Left Data / Verification (Video) S

750P module with COMPASS, Part 4 - As Left Data (click here for video)

8 COMPASS Report Editor - [CADHINCOMPASS for Pressure\Data\Fluke\2590004120180927_001.doc]
L) File Edt View Inset Format Table Tools Window Help

REaNG W &R B0 M| D8

[t e T e 7 ulEw e m([E S|
[ > 3 3 I3 4

1 3 « : 7

FLUKE . 4765 € Boautiul Lane

Phoenix, AZ 85044

= Calibration
CALIBRATION CERTIFICATE: 2590004-20180927_001 dat

Device Informaton: DUT Reference
Model FLUKE-750R30 8270A5
Manufacturer Fluke Fluke Calibration
Serial Number 2590004 4143017
Pressure Range 0.000 to 5000.000

Tolerance 0.035 %FS

Test Information
Date

Sep 27 2018
Operator Kyle Clark
Leak Status

As Received Data:
Reference out
pai

i
1§

DUT tol with GB  Status
o8l

Pass
Pass
Pass
Pass
Pass
Pass
Pass

ceabbbe
BERaN=uS

Eror DUT tol with GB _ Status.
- [ 1 I
015 1744 Pass

T — Lt T

©2018 Fluke Calibration


https://youtu.be/0Xb74I_uBlI

| & _ FLUKE .
Run Test — As Left Verification (screen-shot) R —

Pop up window shows that coefficients are active in the module but not written. Activate yes/no?

Pressure Difference vs Pressure

-
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FLUKE -

— Calibration

Calibration Report

COMPASS Report Editor Produces professional quality calibration reports

2=

s Left

Calibration Report Sep 122017 As Left CO: -0.0838968 7431205602 , C1: 0.957338053453362 , 2 Offs et 0.00000
Model PM200 SeiPt | Reference | _DUT | DUTRaw | Abs Tolersnce | %FS Stsfis
Serial Number. 2811040 Presswe | Pressure Output Emor mor
Measurement Mode: Gauge psi Bsi i i Bsi %
0.000 0.004 0.004 0.004 0.080 0.0013 Fass
75,000 75,003 75,003 0003 0.080 0.0010 Pass
Reportinfommation
ge;;r,""'?b“g‘g"‘;'lm, 150,000 | 150.004 | 150.004 0.004 0.080 0.0013 Fass
et e ton 170508 225000 | 225002 | 225.002 0.002 0.080 0.0007 Pess
e P 300000 200001 | 300.001 0.001 0.080 0.0003 Pass
Data file:Ciichi\compass for (200 GZNA281 1040120 170208_001.cat N T oot oo Soos o=
Test file: PMIM Cal Sled Test G20 0o 200 psig 8 - - - =2
Usar: Kyl Clark 75,000 75,003 75,003 0003 0.080 0.0010 Pass
ve 0.000 0.008 0.008 0.008 0.080 0.0027 Pass
DUT information Reference Information
Manufs cturer Flke Calibration Menufacturer OH Ins truments .
fodel PNM200 Niodel FPC4 Pressure Difference vs Pressure
Serial Number 2811040 Serial Number 1022 -
Fressure Range 0.000 to 300.000 psi Fressue Range 0.000 to 300,000 psi z
Neminal Uncertsinty 0.02 %Span Nominsl Uncertsinty 0.0024 %Span OR ansn—
0.008 %Rdg -
As Found Qs
As Found CO: 0.0831, C1: 0.99739492, =
g -
Reference % FS Stats S gy e e
Stals = —,
Fressue Y
Fil 5
Fail B ausm —
Fil -
Fail -
Fe 0.050 —
i -
Fail T I B W R W |
Fail T T 1
Fail u w SCL N [HURE/CIT IR 11

Her Pressure(osi)

0L
0.1

DU - Renps)

0L
0cs

150 200 250
PrCASUFCDSD

1of2 2af 2




FLUKE

Calibration Report e

COMPASS Report Editor Produces professional quality calibration reports
Title / Header section

©2018 Fluke Calibration

FLUKE - 4765 . Beaul Lane

Phoenix, AZ 85044

———— calibration

CALIBRATION CERTIFICATE: 2590004-20180927_001.dat

Jdevice Informaton: DUT Reference
viodel FLUKE-750R30 8270A-5
vianufacturer Fluke Fluke Calibration
Serial Number 2590004 4143017
Jressure Range 0.000 to 5000.000

lolerance 0.035 %FS

lest Information

Jate Sep 27 2018
Jperator Kyle Clark
-eak Status




Calibration Report

Data
As Received Data:
Reference DUT

psi psi
0.00 0.00
1250.01 1249.68
2500.01 2499 .90
3749.99 374977
5000.00 5000.34
2500.06 2500.25
0.00 029
As Left Data:
Reference DUT
psi
0.00 0.15
1249 98 1249 47
2499 99 2499 65
3750.00 374953
4999 99 5000.04
2500.01 2499 92

0.00 0.17

Error
psi
0.00
033
0.1
-0.22
0.35
0.19
029

Error
psi
0.15
051
034
047
0.05
-0.08
017

DUT tol with GB Status

psi

1.744
1.743
1732
1.709
1.677
1.730
1744

DUT tol with GB Status

psi

1744
1.743
1.732
1.709
1677
1.730
1.744

Pass
Pass
Pass
Pass
Pass
Pass
Pass

Pass
Pass
Pass
Pass
Pass
Pass
Pass

Unc
psi

0.150
0.153
0.250
0.375
0.500
0.261
0.150

Unc
psi

0.150
0.153
0.250
0.375
0.500
0.261
0.150

FLUKE -

== Calibration

©2018 Fluke Calibration



_ _ FLUKE .
Calibration Report —

Optional Plot with Tolerance Bars and Legend

Pressure Difference vs Pressure

1.5 : C +Ie
5 £ cle 1
e
10 £ Cycle 2
2 05+
& 00
= 05 -F
2 -
QO 40-F

15 £

llllllilllllllllIlllllllllillllillll{llllilll[illllill

0 S00 1000 1500 2000 2500 3000 3500 4000 4500 SO000
Ref Pressure(psi)

©2018 Fluke Calibration



Data File

Semi-colon separated file. Can open in Excel

[TEST DATA]
\Point Date

Time

| [TEST PRESSURE CYCLE]

11
1.2
1.3
1.4
1.5
1.6
1.7

20180927
20180927
20180927
20180927
20180927
20180927
20180927

©2018 Fluke Calibration

15:07:01
15:08:57
15:10:22
15:11:48
15:13:24
15:15:28
15:16:51

FLUKE -

Calibration

Elapsed Time SetTime SetPoint Reference Pressure DUT Pressure DUT Error Tolerance Guardband Status

psi

0
1250.01
2500.01
3745.99

5000
2500.06
0

0
1249.68
2499.9
3749.77
5000.34
2500.25
0.29

-0.33
-0.11
-0.22
0.35
0.19
0.29

psi

1.75
1.75
1.75
1.75
1.75
1.75
1.75

1.744 Pass
1.743 Pass
1.732 Pass
1.709 Pass
1.677 Pass

1.73 Pass
1.744 Pass

5 sec pSi psi
59.3 16 0
174.9 83 1250
260.6 60 2500
346.4 60 3750
442.5 60 5000
566.2 81 2500
649.2 16 0
PM600-A200K SN3833031
PM600-A40M SN4143003

PM600-A40M SN4143003 /
PMG00-A40M SN4143003

Active Pressure Measurement Module’s
serial number and model saved for each
point. Can be put on cal report if desired

PMG600-A40M SN4143003
PM600-A40M SN4143003
PMG600-A200K SN3833031




COMPASS Report Editor

Customize template (.tpl)
files

 Edit any black/white text
(even change language)

* Yellow fields can be
selected from the
available fields to the
left

 Data from data file

* Plots (edit or make
new)

« Calculations with
Report Macros

FLUKE -

— Calibration

Avalable Data
El General Infarmation
- Devices
Ba General
- M Information
. &-Pre Test
i- Test Infarmation
& Test Data
B:a--.t'-\u:-:iliary Data
- Calculations
Eia--DUT Calculations
d-DUT Data
Ba General Data
i Macro Defined Fields
& Reference Data
#- Llser Defined Fields
Macros
- Excel Field
- Field Macroz
-+ Template Macros
Flotz
- [Add Mew Plat]
- %FReading Error vs. Reference Press
- %Span Emor vs. Reference Pressure
- %5Span Emar vs. Reference Pressure
- 30 ZEmor vz Temperature and Prezs
- Aymbient Prezzure v, Pointz
- DEFAULT STRIP CHART
- DUT Pressure v Points
- Prezsure Difference ws Prezsure

Calibration Report Today
Model: Model
Serial Mumber: Sena
Measurement Mode: Pres
Reportinfommation
Report Compiled: Today
Date of test:Date
Time of test: Test
Data file: Data\Data
Test file: Test
User:Opera
DUT Informaticn Reference Infomation
Manufacturer Manuf Manufacturer Manuf
Meode| Iode| Mode| ode|
Serial Number Seria Serial Number Seria
Identification Ident Identification Ident
Presswre Range Min O to Max O Unit Presswre Range Min © to Max O Unit
Data Acguisition Method  |DAQ M Data Acguisition Method | DAQ M
Mominal Uncertainty Final Mominal Uncertainty Final
As Found
As Found CO0: Calib , C1: Calib, zOffs et: Calib
Set Pt Reference DUT DUT Raw Abs Tolerance % FS Status
Fressure Pressure Output Emor Emor
SetP Press Press Raw O DUT - Toler %FS E Statu
St P Press Press Raw O DUT - Toler %FS E Statu
Pressure Difference vs Pressure
s =
=
b "
£ o0ma =
o
= oam =
013 —
01a =
305 F I

.l 16 w b u b 1L

Plot

<0
Reflres=re




FLUKE: -
End of Test o

Test data:

« As COMPASS runs, data is written to a storage location,
saved as an ASCII delimited text file

« Storage location is local drive or network location
« Optional, can also save in *.mdb database file

« EXxport to Excel® feature in COMPASS Report Editor

« Open data file(s) in pre-selected Excel workbook (COMPASS
Enhanced)

* Import COMPASS data file into MET/TEAM



https://support.flukecal.com/hc/en-us/articles/213857566

P i : FLUKE .
COMPASS versions (demo version available) e

COMPASS for Pressure, Basic - Most features available
COMPASS for Pressure, Enhanced - All of Basic plus...

* Use of multiple references within a test
* DUTs with multiple outputs or DUTs that also control pressure
* Test event macros
* Single User License included with either version
* Order additional licenses to run on multiple computers and to share a
networked database

* Demo of either version is available at no charge at flukecal.com

* Upgrade to current version at flukecal.com



http://us.flukecal.com/literature/software-downloads/software/compass-pressure-calibration-software-downloadupgrade
http://us.flukecal.com/literature/software-downloads/software/compass-pressure-calibration-software-downloadupgrade

FLUKE -

Other COMPASS features o
« Temperature Test - Need Enhanced é
» Typically for temperature characterizing pressure sensors

» Has to be run with a pressure test
* Pressure Test with Line Pressure
« Often natural gas or steam differential pressure sensors that
operate at high line pressures, but low differential pressures
« User and feature display options
« User levels with passwords
» Network options — all files that should be backed up on
network drive

===
— ——
'» v

©2018 Fluke Calibration



FLUKE

COMPASS Macro Editor (view of) i
Test Macro “Cal700P_Unc” (Specified on the Data tab in the Test)

%, COMPASS Macro Editor

Edit Settings

[ [ X M o 1. Test Macro 2. Green text is
Al Code Toe comments

€ PRT _Temperature A \r 2

€3 RelationshpPistonindi

& ) ReplyParser 5611]
DRE O‘fFleld Eel" E R P el R R R R R R R R R s T T T .
= - g EEE Si 2. Use this Test Macro

€ _Declaration
) Asleft_TOL_30_Perc
£ Asleft TOL 50, Peser

to call two other Test

o e —— Macros; UncCalc Test
€ Calactivate = = e rrent pres e cycle in the test
€3 CalActivate_PreTest 5618 'Ir The current pressure point in the test. macro and the 7OOP
€3 Fluke700_700P_Zero. S€19 ’cTest The test class . .
€ Fuke?00 Zero 5620 ‘cConfig Configuration class that holds g Cal Adjust Test Macro.
€3 Fluke700CalbrationAc 5621 * .
€3 Fke700P_Zero SE22 ‘rtttsttattttiitattitatte ttetttttttt ittt tittattsnd Have to do this
o] FyteiUCFWrdtxa‘nr.t 5623 Function Cal700P Unc(iT, iL, iC, iP, cTest, cConfig) ’ .
98 Fhn /8 Sl 5624 5 because can’t specify
6 FlukeCalSledAbsolute 5625 S P | e .
DF keCalSledCalibe , e r 1, - o ¥, clest, clonIiig .
& FElZCdSledlﬁler:: 5626 Fluke700PCalibrationAdjust iT, iL, iC, iP, cTest, cConfig tWO TeSt Macros In the
3 FlukeCalSledGauge 5627 teSt
€ FPG_CloseBypass 5628 End Function

©2018 Fluke Calibration



FLUKE

COMPASS Macro Editor (view of) —

Test Macro “UncCalc” —ISO 17025 Uncertainty Calculation
Search for “COMPASS

ncertainty” in Knowledge Base to find article

T eme = y 3 Y = Re 1 = = 2 -
3 | - 1 2824 i i A -
...................................................
Function UncCalec(iT, iL, iC, iP, cTest, cConfig)

If cCOMP2A CurrentTestStep = 1100 Then

ASS.

For i = 1 To cCOMPASS.DataCollection.Count
cCOMPASS.DataCollection(i) .DataInfoCollection("ID410001") .Nomenclature = "Uncertainty
cCOMPASS.DataCollection(i) .DataInfoCollection("ID410002") .Nomenclature = "Guardband"
cCOMPASS.DataCollection(i) .DataInfoCollection("ID410501") .Nomenclature = "Status GB"

©2018 Fluke Calibration


https://support.flukecal.com/hc/en-us/articles/205613544

COMPASS Macro Editor (view of)
Test Macro “Fluke700PCalibrationAdjust”

Function Fluke/0OUPCalibrationAdjust (1T, 1L, 1C, 1P, cTest, cContig)
Select Case cCOMPASS.CurrentTestStep
Case 2000 ' Test Complete
If cTest.TestPrsCycles <> 2 Then ‘'only support calbration with received and as 1
Exit Function
End If
msg = "The test is complete The coefficients are active in module memory but "
msg = msg & "have not been written to permanent storage. Would you like to activa
msg = msg & "the calibration?"
If MsgBox (msg, vbQuestion + vbYesNo + vbSystemModal, "Activate Calibration") = vbl
msg = "Recycling the power of the module will "
msg = msg & "remove the coefficients from the memory and reset the module."
MsgBox msg, vbSystemModal, "Activate Calibration"
Exit Function

FLUKE -

— Calibration

©2018 Fluke Calibration


https://support.flukecal.com/hc/en-us/articles/204622614

; FLUKE «
Run Test — Display macro spy —

Macro Spy (show macro calls and macro debug statements)

 |If the test does not have a macro in it, the option to view the
macro spy window does not appear

* Click the Device Run Screen Display icon g8 and select
<Show Macro Spy> to bring up the Macro Spy Window

[ ebasg [ plans
W Pabor S0l Lint & Log TeFie

W Ieciate ol Mo Fundisss Call

LODEDSLT OP: 2703 Paport Field Emin GRDLI0%0D Feeowt ing Imit il

©2018 Fluke Calibration



FLUKE -

Calibration

Run Test — Display macro spy

Macro Spy and macstat.log

« Ensure that the “Log To File” and “Include all Macro Function
Calls” checkboxes are checked to log any debug statements
and macro calls to the file c:\dhi\common\MacStat.log

« Good for investigating problems after the test is done

20180927 13:02:36| | Test| | Cal700P_Unc| |USER| | U1 = 7.50000006519258€-02
20180927 13:02:36| | Test| | Cal700P_Unc| | USER| || S1 = 1.14552984859643E-03
20180927 13:02:36| | Test| | Cal700P_Unc| | USER| || S2 = 2.88675134594813E-02
20180927 13:02:36| | Test| | Cal700P_Unc| | USER| || U2 = 2.88902331587573E-02
20180927 13:02:36| | Test| |Ca|7OOP_UnC| |USER| || Unc = 0.080371920903735
20180927 13:02:36| | Test| | Cal700P_Unc| | USER| || ExpUnc = 0.16074384180747
20180927 13:02:36| | Test| | Cal700P_Unc| | USER| | DUT-Ref = -7.06740803245873E-03
20180927 13:02:36| | Test| | Cal700P_Unc| | USER| || GB = 1.74260191765016

20180927 13:02:36| | Test| | Cal700P Uncl| |USER| || Pass/Fail = Pass

©2018 Fluke Calibration



Piston Gauge or Deadweight Tester

Piston Gauge (pressure is calculated)

Most don’t provide a direct pressure output
so their metrological values are entered and
COMPASS calculates the resulting pressure
with all corrections (piston effective area,
piston coefficients, true mass values, gravity,
temperature, etc.)

PG7000 and PG9000 reply with the pressure
by remote command so metrological values
don’t have to be entered into COMPASS (but

2018 Fluke Calibration
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_ _ FLUKE .
Setup Piston Gauge or Deadweight Tester o

Deadweight Tester (pressure values on masses)
* Pressure values for each mass are entered
« COMPASS can apply a gravity correction

 |If you have the metrological parameters you can setup the
DWT as a piston gauge e




FLUKE -

— Calibration

COMPASS Piston Gauge Calculator

s« Piston Gauge Calculator

Piston Gauge Platform [Ruska 2465-754 J Masses To Load
Piston-Cylinder |2455 Lo Range PC j J Pigtor 004,700 kg
Mass Set |Fuska 2465799 M5 < [ e Eg ‘e
Trim Mass Set |Mone i J 11 0.050000 kg
Mass Bell | Fuska 2465-739 Slesve 'weight Rd 10010000k
tedium | J
Measurement Mode |Gauge ﬂ
Ambient Temperatwe (C) [2000 Mags List g
~

Ambient Hurnidity[%RH] |50,
Ambient Pressure (kPal [1o0.00
Ambient Pressure Height [cm) (0.00

Went Height [cm) (0.0

Calculations

Air Dengity (PT] 1.1834

Head Height [cm) (0.0 Mazs Density: 77932E+03
Area [P.T) [m2): 33572804
P-C Temperature [C] |23.00 Head Tatal [Pa)  0.0452
Drenasity 1: 1.3729
Head 1 [Pal: 0.0000
Piston Position [mm) (0.0 aggzltg [2|£|a]: ggggg

Local Gravity [m./z2] |9.73474 e Piston Height [m]:  0.0244
; . Piston Head [Pal:  0.0452
Maszs Loading Resolution | 19 - ATHM Head [Pap  0.0000

Pressure Display Resolution | 0,0001 - [* Dienaity in kg/m3)
Pressure [pai) |3

True Mazz (ka) (NG

Marninal Mass (ka) (IReR I}




FLUKE -

Other COMPASS resources o

» Application Notes

« Knowledge and Information tab of the COMPASS for Pressure web page
at flukecal.com

» Overview and video tutorial files
* Online Knowledge Base at support.flukecal.com
» Miscellaneous

 Search Fluke Calibration website flukecal.com for “COMPASS for
Pressure”



http://us.flukecal.com/products/calibration-software/pressure-calibration-software/compass%C2%AE-pressure-software?quicktabs_product_details=4
https://support.flukecal.com/hc/en-us/sections/200550080-COMPASS-for-Pressure-Calibration-Software
http://www.flukecal.com/

FLUKE -

Other COMPASS resources o

« Example macros
« Look through the COMPASS Macro Editor
 [Ctrl] + [F] for the Find/Search window
« Copy the text from a macro to a new macro and edit it
» The macros in this example are a great template for many devices
« Search the COMPASS Macro Editor help file
« Search the COMPASS help file (yes, two different help files)
« Contact Pressure Technical Support
pressuresupport@flukecal.com
* Onsite training by Pressure Technical Support team



mailto:pressuresupport@flukecal.com

FLUKE.

Thank you —
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Calibration

Thank you M 3

Be the first to know. Sign up for Fluke Calibration
e-news bulletins, and the quarterly
Total Solutions in Calibration newsletter: —

il

www.flukecal.com/signmeup
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http://www.fluke.com/signmeup

FLUKE.

Calibration

Future & archived »
seminars |

For the latest schedule and to register, visit
www.flukecal.com/calwebsem

Our seminar topics cover principles and practic
tips about electrical, flow, pressure, RF and
5 0 8 |
temperature calibration il j 1 ¢
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Browse on-demand web se|
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http://www.flukecal.com/calwebsem
https://us.flukecal.com/node/17972
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