FLUKE.

Calibration

7,
End-to-End Calibration
of PMM200 and PMM600 "
Pressure Measurement

Modules

Kyle Clark
5-October-2017




_ ' FLUKE .
End-to-End Calibration of pressure sensors R —

Example n

« Calibrate a PM200 module from a
6270A pressure calibrator in the PMM
Calibration Kit with a PPC4 pressure
controller (any reference can be used)

 Macros are used to: 6270A
* Read cal coefficients
« Calculate new coefficients
* Run Verification (optional)

PPC4
PMM Cal Kit
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_ ' FLUKE .
End-to-End Calibration of pressure sensors —

Example (apply to other applications)

Although this example is to calibrate a PM200 module from a 6270A
pressure calibrator in the PMM Calibration Kit with a PPC4 pressure
controller, the logic and macros can be used for many types of DUTs
Changes for other DUTs

« Change the commands in the macros
« Comment out or delete unnecessary lines of code in the macros.



FLUKE -

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)

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

« Setup - Test

Note that there are many comments in the following pages explaining what additional
choices can be made. Default settings are shown, and should remain unless necessary.



_ FLUKE .
Setup DUT (Screen-shots on following pages) i

 Enter for all devices

« Manufacturer, model, serial number and/or ID (SN or ID not needed
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



FLUKE

Setup DUT (Device Under Test) ——
Header Tab — PM module is setup as a Simple DUT

DUT Editor X

Record Label [Cal Sied PM200-G2M (300 psig) 5714 DK
o 1

: Copy existing DUT icon

Simple or Advanced (more than one output)

New DUT icon

Header l Ealil:uratiu:un] Eummunicatiunsl I:Iutput] Eu:umment]

DUT Type |Simple Preszure DUT

Individual (specific), or Profile (general)

#h
-{ When making a new DUT — Enter the Mfg
. — ¥

Record Type | Profile

Manufacturer |Fluke Calibration

Model | Pr200-G2M

bbh\j

and Model, then click the binocular icon to

Serial Murnb
:a _f_um_ = : see if the item is already in the hidden list
Entification
Customer D | Click the rolodex to see the list of DUTs

Cloze

For a Profile DUT you will be required to
enter the SN or ID when running the test

(2%

|

i Help icon opens the online help file at the
\ applicable section
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FLUKE

Setup DUT (Device Under Test) e

Calibration Tab - All cells are optional

DUT Editor X

Calibration info or settings can be included
Fiecord Label |4l Sled PM200-G2M (300 psig) on the cal report and/or used in a macro.

Editing Record El ) Example: Cal Setting 1 (Calinfol) could be
offset & Cal Setting 2 (Callnfo2) could be
slope. You could also prompt for these at
the start of a test.

Header Calibration l Eummunicatiunsl I:Iutput] Eu:umment]

Calibration Date |2;21£2c|1? j Calibration Due Date| 20208 -

Calibration Performed By | Certification 10| K< Click the Restore button at any time to
Calibration Settingl | Calibration Setting? | undo any changes and restore to the last
Calibration Setting? | Calibration Settingd | > saved version

Default Test | PM Cal Sled Test G2M 0 to 300 psig Specify the Default Test so the technician
doesn’t have to pick it when initializing the

Record Last Edited  |9,7,2017 12:57:35 PM |® test
Record Last Edited By |.-’-¥.|:Imin

Cloze

©2017 Fluke Calibration



Setup DUT (Device Under Test)
Communications Tab — for the PMM Cal Kit

DUT Editor

Record Label |4l Sled PM200-G2M (300 psig)

.......................................... 5

Header l Output ] Comment ]

Interface

[ ata Acquizition Type | R5232

R5232 Port -0

E—

Forts |

R5232 Seftings | 9500 4 21

Handzhaking | Mare
Binary Command Set [~

=]

Command Timeot|z] |E

Comrnand Terminator |{|:|:;>

=]

Responze Terminator |< CR

< —

Edit Commandsz

| 5714
1 I

| BT

FLUKE

— Calibration

Many communications methods possible

[RS232 |

HART via RS232
IEEE-488

Macro

Manual

Other Device

TCP/IP

(2)

——_| ForaSimple DUT, commands are edited

from the Communications tab view

Cloze |
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FLUKE

Setup DUT (Device Under Test) ——
Communications Tab — [Edit Commands] button, for the PMM Cal Kit

Commands

Initialize command sets units to psi.

|NIT 1lpres unit psi Eouuand l Global Settings l D
Read 1 JaL? Test macros can be called here also
C d T itiali = 5 . .. .
ormmand Type Iniiaize <=1 &2 (instruct technician to do something, etc.)
Command Mumber |1 -

Command |pres_unit psi ﬂ

Dilay After Command () [T Read command is processed by COMPASS

Fead Response [
Process Response [ x

Manipulate Fespanse |

&3 :Gauge
Cammands —
INIT 1iﬁreg unit Egi ;Lo a”d] Global Settings | D
Command Type |F|eac| y/4 ﬂ
Command Number [1— ~] Manipulate Response box can be used to
VALY - .
R E”“”‘:“;d] lU— = parse the reply; enter two commas to skip
elay el Lommmanad | .
Read Response [ — everything before the second comma, enter
MP‘?C"*'” F‘;SD"”SB i* —] % the number 4 to skip the first 4 characters
anipulate Response - .
@ of a reply, or use a ReplyParser macro
I"\_)
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FLUKE -

Calibration

Setup DUT (Device Under Test)
Output Tab — Simple DUT

DUT Edit . .
e Raw Output is typically pressure, volts or

milliamps

Record Label |Cal Sled PR200-G2M (300 psig)

Final output is always pressure (for a DUT)

il Comment ]

Header ] Calibratian ] Communicati
If different, the final output is linear

R aw Output DUT Pressure
Output Type | Pressure | Final Output Label [Gauge proportional to the raw output.
S aunce |H5232 keazurement Mode |Gauge j For example 0-5V to 0-100 psi
Dutput Upit |F'Si ﬂ it ||:|si J x

Min 0,000 Min [0.000 / Many options for Tolerance (even more for
Advanced DUTs)

[
300.000 = Max[sonooo 7] %

R ezolution ||:| 0o .
- Reszalution J
Talerance (/LLDDJ/ /;)
|@
#FS | =F3 {0020 k

Tolerance

%FS ~|

%FS (Greater Of) %Reading
%FS + %Reading
%Reading

ZSnan
Cloze

]

o

o
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Setup DUT (Device Under Test)

Comment Tab — All cells are optional

DUT Editor X
Record Label |Ca) Sled PM200-G2M (300 psig] n 5/14 n

Header Ealil:uratiu:un] Eu:ummuniu:atiu:uns] Output  Comment l

Device Comment

Prd200-G2M zetup to be calibrated in a 62704 Pressure Meazurement Module Calibration Eit.

Comments can optionally be zaved to data files

Setup Info

DUT Setup Infa that iz shiowe when initializing the test

LCloze

©2017 Fluke Calibration
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FLUKE

— Calibration

DUT setup takes some
time but is done only
once for each DUT, and
doesn’t have to be done
each time you run a test.

Most often, existing DUTs
are copied to make new
DUTs (edit range,
commands, etc.)



: FLUKE »
Setup Support Devices e

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 a PPC4 controller ‘

-, st W FA ' = e

- n . ™

i - L
)




_ FLUKE .
Setup Test (Screen-shots on following pages) — e

Test Definitions specify how the test will be performed
« Leak check and/or exercise the DUT (optional)

« Define set points

« Specify Reference(s), any other Support Devices

« Ready/not ready criteria

« Dwell time (wait time before taking data)

« Data collection method (manual or averaging)

« Specify calibration report template to use (with Advanced test with
COMPASS for Pressure Enhanced)



FLUKE -
Setup Test e Calpratis

Pre-Test Tab — all settings are optional

Test Editor b4

Test Record Label |PhM Cal Sled Test G2M 0 o 200 psig 10713

Test Defintion Type |.-i‘-.c|\-'anced Test j J J
Pre-Test Temperature] Pressure] [ata ] .-’-‘«u:-:iliary] Dptiu:uns] Enmment] Pre Test Macro to prOVide instructions, query
—E“’ technician for needed info (message entry
Fre Test Macto [hons ﬁ/ box), turn on a driver (to a vac pump), etc.
, ,
Leak Test Erercize k)
Fun Leak Test [~ Syztem exercize [ . " .,
Lok TestUnt [ <] Evercise Unit oo < | Y Lea:k Test — Typl'cally set “Leak Rate Limit” to
Loak Test Target fps) [0 Min Target fpsi) [ 10% of the DUT’s tolerance
Set Target Timeot [5) ’3507 Max Target [psi] |00
Leak Rate Limit (psids) [0006 Daelllys0 [
Dwvell[z) ’307 Mumber OF Repetitions |27 |@
Leak Test Timefs) [30 Hold Limit (psi) Joos
dbort test on Failure [ Set Target Timeout [3) IF
Abart test on failure [

Cloge
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Setup Test

Pressure Tab — Set Points

Test Editor

Test Record Label |PMM Cal Sled Test G2M 0 to 300 psig 9412
Tezt Definition Type |Advanced Test j J J
Pre-Test UTEI Drata ] f—'«uxiliary] Dptions] Eomment]
Test Pressure Paints - psi
General Read| Set
1M [£TH 12)
2l|s 13] Unit [osi /4
I pai -
3150 14] | E
4] [zo5 1L I eazurement Mode |I3auge
51300 16] Flead |F'F'I:4:'F|F'T Measurement £
B)| 225 17]
71150 0 — Set |PPC4 /RPT Control & ~|
8 (75 19) Jog Before Dwell [M/a <1 |
3 [aTM 20)
10] al | — Regulate |N0ne SLR
1] 22) Dwel |Automatic j 20 3
I Pressure Cycle |2
Insert | Auta Fil Went after sach cycle [

e

L2

/

©2017 Fluke Calibration

Cloze

FLUKE

— Calibration

Unit - Set to %DUT FS for a more universal test

Read - Specify the Reference Device (more
options on the [Read] child tab

Set - Specify the Controller (more options on
the [Set] child tab)

Jog Before Dwell - Typically only for cardinal
point calibrations on analog gauges (needle
exactly on the mark)

Regulate — With an automated controller,
adjust the pressure every xx seconds so the
Reference or DUT pressure matches the set
point exactly

Dwell — Enter zero (0) for no dwell (soak) time



FLUKE -

Calibration

Setup Test

Pressure Tab

Test Editor X
Test Record Label [FHM Cal Sied Test G2M 0 to 300 peig 9712 h

Test Defiriion Type | Advanced Test

—r Called “Parent Tabs” in help file

.............

Pre-Test [Pressue]| Data | Awdiary | Options | Coenment

B
Test Pressuse Peints.-ps o ] 5w /ﬂ— Called “Child Tabs” in help file
%IE . 13' Unt [ps v KD Click the point number next to each point
oz e B = % to get a list of point options
SRR RS = - . * “Valve Driver Change” will activate the
i RRIFrCt/ APT Hoommmerd 1] : specified driver (typically a relay). Must
Maximum Pressure Set [PPC4 / RPT Coniid =] 20,3 have a Valve Driver Controller setup as a
Vent System Jog Belore Duvel [N/A =] @ Support Device. (open/close a valve, turn
: Valve Driver Change H"i‘:: JHore _ =l | on/off a vacuum pump, etc.)
Pre Point Macro |Austomatic =l : * “Pre Point Macro” is added the same way
Custom Time e F\ as a Pre Test Macro
Ine Vient alter each cycle [#
Delete Point — |
Close | "~ How many times to run this pressure cycle. In

our example we run two, As Found & As Left

©2017 Fluke Calibration



FLUKE -

Calibration

Setup Test
Pressure Tab — “Read” Child Tab

Test Editor
Test Record Label |F'MM Cal Sled Test G2M 0 to 300 psig 10713
Test Definition Tvpe |Advanced Test j J J

F're-Test] Temperature  Pressure lData ] .-’-‘xu:-:iliary] Dptions] Eomment]

Teszt Prezzure Points - psi : E
General | Feadi] Set ‘

N[atM e . . .
) I;ETM 3 e I k) | | Add or Edit References, speufy-what points
31180 i || Change Before Paint[T they are used at. Can also specify exactly
4] 25 t1=1] — j_,, which Q-RPT or piston or module to use so the
g} 300 1?} | Macro technician doesn’t have to (if applicable) in
iy o — Add the [Edit] window
875 19 Bermorve =
31 [aTh 0| R Edt | |\)

10) 21 9

M 2

N I3
| nzert | Auto Fill ‘

Cloze
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FLUKE -
Setup Test — Gaupration

Pressure Tab — “Set” Child Tab

Test Record Label [PMM Cal Sled Test G2M 0 to 300 psig TYEE » Add or Edit Controllers (not common), specify
- what points they are used at
Teszt Definition Type |.&dvanced Test ﬂ

PreTest| Tempersture  Fressurs lData | Auseny | Options | Comment Dynamic or Static control mode (if applicable)

Test Pressure Points - psi
T a— General | Read COMPASS or Controller determines ready
2 = 13— | Test Pressure Control condition (if Controller has a Ready/Not Ready
1|75 | B fore Pai /
A= | e Before Fant |4 reply)
4225 18] %/
3 322 1?} — Maero Hone How close to set point to get a Ready
Al50 G [ add | Conirol mode | Dynamic _~ condition (in Dynamic mode). Typically 10% of
8[7s 1w HRemove Fieady Criteria | COMPASS / he DUT tol if ibl
I . o the tolerance (if possible)
IATM 20] Edit Hald / Stability Llrit W |@
10) va) | — - R
mr | . b:nlf- Lftr”[';[[;ﬁ;'gsp‘j”; 0.006 How stable to get a Ready condition (in
ability Linit [# pan/s] (g oog _ . . o
] Fieady Hold Time () |5 —— Dynamic mpde). Typlcally 10% of the DUT
Insert | puoFil | Control Timeout (s 05— \ tolerance (if possible)
\

\ .
Closs \ How long to be Ready to continue to Dwell

©2017 Fluke Calibration Timeout to get Ready (continue or abort test)




Setup Test
Data Tab

Test Editor x

Test Record Label [Phib Cal Sled Test G2M 0 to 300 psig
Test Defintion Type |Advanced Test ﬂ

F're-Test] Pressure I .&u:-:iliary] Elptiu:uns] I:u:umment]

Data Acguisition rezzLUre
- Edit
|Timeu:| Awerage j 15 2 |Defaull J L5 |
Readings Per Point |4 ; Emperature
Complete Test Cocles [4 |Defau|[ j Edit
Lock Test Setup - Ambient Humidity
Local Test | €<— | Default j Edit

Test Event Macro

PHMMCalSled_Master < d| trttipterET

Timed Macro Interval [ms] | |N0ne j ﬁ
Walve Dri
Post Test Macro e .
. |None v| Edit |
Agleft TOL B0 Percent ] ‘ 4‘,

Cloge

©2017 Fluke Calibration

FLUKE

— Calibration

Enter zero for no averaging

How many Complete Test Cycles to run (with
pre test macro, leak test, exercise (optional
temperature and/or line pressure cycles)

Prevent users from editing tests

If checked test can only run on this PC (must
have networked install)

Add a Test Event TestMacro (many capabilities
with this)

Add a Post Test TestMacro (many capabilities
with this). This one checks if any as-left errors
are more than 50% of the tolerance. Change
to”None” if you don’t want this checked.

Specify other Support Devices to use



Setup Test

Auxiliary Tab — Optional, specify any Aux devices to use

Test Record Label |PMM Cal Sled Test G2b 0 to 300 psig 10713 D

Test Definition Type |Advanced Test ﬂ ﬂ J ﬂ E
‘

Pre-Test Temperature] F'ressure] Data Dptiansl D:nmment]

Awiliany Device

& | abel | b anufacturer | b odel Seria ™
Cal Sled Pr200-41 00K, Fluke Calibration P 20041 00K,
Cal Sled Pr200-BG 200K, Fluke Calibration Ph200-B G200k,
Cal Sled PM200-BG200K, -100 ta 206 kPa Fluke Calibration Ph200-BG 200, x
Cal Sled Pr200-G 200 Fluke Calibration P 200-G 20k
Cal Sled PM200-G 2k (300 paig) Fluke Calibration PhA200-G2M
Cal Sled PM200-G3.5M Fluke Calibration P 200-G3.5M %
Cal Sled Pr200-G700E, Fluke Calibration P 200-G 700K, 2
.( —

Search

i

Remove

LCloze

©2017 Fluke Calibration
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FLUKE -
Setup Test e Calpratis

Options Tab (only with Advanced Test)

Test Editor x
Test Record Label |[PMM Cal Sled Test G2M 0O to 300 psig 9712
Test Definition Type |.&dvanced Test j J J
F're-Testl F'ressure] Data l Zagiliary  Dptions lEDmmenl] H
Default Report Template K Specify calibration report template. Useful if
|C:'\dhiKEEIMF'.&SS far PrezsureT emplatestPM200 as found - as lefttpl <= you have muItipIe templates. Our examp|e
> uses a custom As Found — As Left template

ALto generate report when the test completes.
Execute pogt tegt macro on aborted tests,

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

Include DT comment in test notes.

Automatically open cal report when test is
done

Teszt Definition Group 1

I 73
\\

Cloze

©2017 Fluke Calibration



Setup Test

Comments Tab — All cells are optional

Test Editor

Test Record Label |[PhM Cal Sled Test G2M 01t 300 psig

Test Defintion Type |Advanced Test
F're-Test] Temperature] Pressure] Data ] .l’-'xu:-:iliary] Options  Comment }

Test Comment

=]

o 2]

Setup Infa

&5 Found calibration, adjustment and veification of P200-G2M module in 62704 Calibration Kif

/

Thiz test Setup Info text iz displaved during test initiahization.

Setup Picture

C:AdhihCOMPASS for PrezsurehT est PhotosCal zchematic Phk jpg

p—

Select

LCloze

L~

—

©2017 Fluke Calibration
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Calibration

Can be saved to data file if desired

Technician can view this picture when
initializing the test



FLUKE
R u n Tes t = Calibration

Run - Run Test Definition (screen-shots follow)
» Initialize 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)



FLUKE

— Calibration

Initialize Test

Select Units / User

Run Test (Hardware Setup) O X

Select Units of Measure

The unit liztz below define the units of measure to use when logging outputs to the data file,
The zelections alzo represent the default display unit of devices that output the coresponding

quantity. Select the desired unitz and press [Mest].  The selected Test Definition may
averride the units selectad.

Test Pressure Uit [ Pz Can run test in different units than device

L

and/or test setups
Temperature Lt ||: j
Select/enter user name [f =l 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
LClear Previous Selections

run

7Y
Q Cancel Mest Finish
o4

©2017 Fluke Calibration




FLUKE -

Calibration

Initialize Test
Select DUT(s)

List of available DUTs. Double-click to select (then shows
/ in bottom window). Double-click a profile DUT more
than once and COMPASS will prompt you for how many

Run Test (Hardware Setup)

— Select DUT
Add DUT 2 by double clicking the desired DU T2 in the list. Use the [Remove] button ta
remove DU Tz from the suppart list. The specific setup of DUT s iz handled in a later sty

& Lahel | Manuiactires Model & Enter Mumber of Devices
Cal Sled PM200-4100K, /?ﬁqe Calibration Pr200-
Cal Sled PM200-BG200K, Fluke Calibration Phd200- The device pou are adding iz a profile. How mary

Cal 5led PM200-BG200K -100 to 206 kPa Fluk.e Calibration Pt 200- devices do you wizh to include?

Cal Sled PM200-G.20M Fluke Calibration Fhd 200-
2] Glod PM2O0-G2M 13 Cafbratio EETE Cancel

ke [ alibratio

Cal Sled PM200-G2M (300 psig) / Gauge Search | IE

P
Selected DUT, PM200-G2M

-
Q Cancel Back Mest Finish

©2017 Fluke Calibration




Initialize Test

FLUKE

— Calibration

Configure DUT(s)

Run Test (Hardware Setup)

Configure DUT (1 /1) Cal Sled PM200-G2M (300 psig)

Manutacturer [F) 1.2 Calibration

Cusgtomer 1D |

Model [P200-G2M

RS232 Seftings |COM2:3600.M 8.1

Serial Mumber [12345657 <

Farameter [D |

Identification |

DUT Pressure Output Label Gauge
Custormize Dutput

Min [psi] o

Max (ps] (200

Have to enter Serial Number, Identification or

Customer ID of any Profile DUTs now
DUT Temperature

|N|:une < -

No temperature output is needed for a PMM

Measurement Mods | Gauge

=l

Raw Output Type |Pressure

Click “Customize Output” link to change the

Pressure [psi] [R5232

range of a Profile DUT if desired

Mext Finish

P
Q\'I LCancel Back
4

©2017 Fluke Calibration
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== Calibration

Initialize Test

Select Test
F RnTetbedwese 0 X

— Select Test Definitian

Select the desired Test Definition by double clicking the desired test inthe list. Only one Test
Definition can be uzed. Use the [Femowve] button to delete an undesired selection.

& Label Prezsure Cocle
0 mezzage box 1
FOOPAS COMFIRMATION [verification only Abzalute] 1
FOOPAZ COMFIRMATION [venfication only Guage] 1
FOOPAS COMFIRMATION AMD ADJUST (Guage %DUT) 2
AkH PPC Calibration 1 2
< >
PMI Cal Sled Test G2M 0 to 300 psig  <— Sech | The Test we specified on the “Calibration” tab

in the DUT Setup is here. Can change if desired

Bemave unless the Test is locked

=
Yiew E |

Can view all tabs of the Test here

Finizh

/
e) Cancel Back
\\_ _F/

©2017 Fluke Calibration




FLUKE -

Calibration

Initialize Test

Te St H a rd ware CO nﬁgu ratiO N Devices that we specified in the Test setup populate here.

Can change if desired unless the Test is locked

Run Test (Hardware Setup)

Test Setup = m} X

Sugply Pressure Por: - 115% F3 o
w =S+15psiwhchever is greater
' Cortol Vacuum Source (ExnhaLst Fort)

L Moasured Prossure (Tost Port)

— Test Hardware Configuration
Armbient Pressure INDne

Armbient Temperature I Mane

Armbignt Humidity I Mok

P N
AMH Drive Prassure 40 psi !
Reference Pressure IF'F'E4 / RPT Measurement 1 -
Test Pressure Control IPPE4 / RPT Control SU
- | [ ’.’ = e sy Exhaust

Lellel Lellellef

Reference Temperature IN.;.ne ;I The Image
[V B specified in the A
Temperature Contral | Mone o . : | , ]
" Comments tab in
M ultiplexer INu:une ;I the Test setup
YWalwe Dri M - . .
abve Driver [Nane —.LI / shows if you click
This test Setup Info text iz displayed during test Default Hardware Setup | / :
i oo the [Setup Picture]
Setup Picture button
Q LCancel Back MNewt Finizh B ” .
S Text from the “Comments” tab in the Test setup (bold and blue

©2017 Fluke Calibration tO Stand Out)



FLUKE -

Calibration

Initialize Test

Select Auxiliary Devices (optional)

Run Test (Hardware Setup)

Select Ausiliay Device

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

@ Cancel

©2017 Fluke Calibration

Same selection method as DUTs

4 Label | Manufacturer | Model A You can prevent this screen from showing by this path:
Sample Piston Gauge Generic PG . (TP TR PN TH))
5 amble Fiotametor ot Sampl [Tools], <Options>, “Initialize” tab
Sample BPM1 DH Instruments RP1
Sample RBP4 D'H Instruments FiPh 4
Sample Yoltage DUT Generic el ¥
i >
Search
Bemove
Back Mest Finizh



30 1= FLUKE .
Initialize Test o

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

Run Test (Hardware Setup)

Configure Device [2 / 2]

Manutacturer [bH nstuments Customer (D |

Model [pRC3 RS232 Settings |COM1:9600,M.8,1
Serial Number [157 Parameter 1D |
|dentification | Load Seftings |

Feference Pressure Output Label BPT Measurement
Cuztomize Dutput

Min [psi] |0, 000 Head Height [0 cm
bz [psi] | 300,000 Medium [Nz -
Measurement Mode |Gauge J
|Autu:u Range j

Enable Auto Zero [

)
Q LCancel Back Mext Finizh
D4

©2017 Fluke Calibration
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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_-._

Py
Q\' Cancel Back
S

©2017 Fluke Calibration




FLUKE

COMPASS Macro Editor (view of) —

Test Macro “PMMCalSledMaster” (Specified on the Data tab in the Test)

3 COMPASS Macro Editor

it Settings 3. This Test Macro calls
[ [ X 9 1. Test Macro the appropriate
Al Cade Tile GlobalCode macro
#--C1 DataFile |PMMCalSled_biaeter
# €3 GelCammand : S . based on the mode of
-1 GlobalCode /ﬁ??a Function PMMCalSled Master(iT, 1L, 1C, 1P, cTest, cConfig)
%00 Inteface 5274 the Test; Absolute,
&3 Relationship 3275 ' Determine which macroc tc run. Thers ] =
-3 ReplyParser 5276 '0 = Absolute Gauge Differential
&1 ReportField 5277 1 = Gauee 4
— = Tect 4 auge
. 5278 'Z = Abs by Atms
-2 _Declaration 5975 13 = pifr T . » i
£ Asleft_TOL_30 Percent 3 = Differential (Bi-Directional) 4 Green teXt are
27 AsLeft_TOL 50 Percent 5280 "4 = rr? :
£ Calhclivate 5281 'S = Negative Gaugs
2] Caltclivate_PreTest 5282 Comments
{2 Fluke?00_Zern 5283 Select Case cTest.TestPrsMeasMode
20 Fluke?00C alibrationddiust 5284 Case 0:
0 Fluke700P_Zero 5285 call FlukeCalSledabsolute(iT, iL, iC, iP, cTest, cConfig)
£ Fluke700PCalibrationadiust 5986
Case 1:
8 Fluke700PShuDown 5287 call FlukeCalSledG iT, iL, ic, iP, cTest, cConfi
B FPG_CloseBypass a eCa edGauge (1T, 1L, 1C, 1P, cTest, cConfig)
£ FPG_OperBypass 5288 Case 3:
- FPG_Zetoandvent 5289 Call FlukeCalSledDifferential (1T, iL, iC, 1P, cTest, d
2] LogReadptindPrs 5290 2- Macro
£9 MeoBoxPreT estDummy 5291 End Select
21 PM200 BG200k_pretest
- PMMCaBled Mastel < || 5293 End Function




Global Macro “FlukeCalSledGauge”

FLUKE

— Calibration

Al Code Title
g---E DataFile ~ FlukeCalSledGauge
O e | 1. Global Macro
5[50 GlobalCodk<— 633 7
£ _GlobalDeclaration 694
£3 ExtractT ext 695 r
0 FiEsampe 696 - 2. Name of macro from
23 FlukeCalSledtbzolute 537 -+
-------- £ FlukeCalledDifersnfial Test Macro
[--& FukeCalSledGauge | € ——1 695 roeen o o ) U
= GalComelation ‘\.,'SEG te calibrate and :::_;:.;s:ﬂg?ug:e Called by
£ GetMumencyalue 700 "the master test macro "PMMCals5led Ma
-------- 3 LogToTextFileE xt 701
-------- 23 MatrisS alver 702 rupdated 20170728, by MD
£3 MultiplierCalculations TO3 "k A R AR A A A A R AR AR AR A A A A AR A A A A AR AR AR AR A A AR AR A A A A AR A AR A AR AR AR AR AT AR AR AT A A A
£ PalFitData 704
-------- 21 ReadFile 3 : : ] : ]
" 705 Function FlukeCalSledGauge (1T, 1L, iC, 1P, cTest, cConfig) .
-------- g g?fmgét| 706 Dim Cl Removed Data() 3. |f data f||E(S) are Created
atusDizplay . = -
. 707 Dim Reference Data()
23 TimeDela —
________ o) TimeDiffeJrrlenc:e 708 Dim Cl_Corrected Data () then read AS Found
21 Interface 70% Dim res(4,7) . .
€0 Reatorshp 710 coefficients from PMM
t 23 ReplyParser 711 c0 =0
-3 ReportField 712 ©1 = 0
712 zoffset = 0
£ _Declaration 714
£ Asleft_TOL_30_Percent 715 reen P N .
€1 hsLefi_TOL_50_Percent <currentteststep 1010 - record AF coefs.X>
£ Caltctivate 716 If cCOMPASS.CurrentTestStep = 1010 Then ' Test Definition data files were created for sach DUT.
717 cDebug.LogStatus "Capture RAs Found Coeffs"

£3 Caltctivate_PreTest

AN

4. Debug statements show in the macro spy window (during the test) and are logged to the macstat.log
file. Very useful for troubleshooting macros and saving extra info that is not saved to the data file



Global Macro “FlukeCalSledGauge”

cDebug.LogStatus "Capture As Found Coeffs"™

For 1 = 1 To cConfig.DUTPrs.Count

FLUKE -

— Calibration

For each DUT, send
command to PMM to

cDebug.LogSkatus "OUT: " & 1
o | . read Offset (CO) and
' Read A/F C0 from FPMM; write to calcosfl:
€0 = cConfig.DUTPrs (CInt(i)) .ToSendCommand ("OFFSET SET?", False}/ save to DUT Cal Coef 1
cCOMPASS.DataCollection{i) .DUT.CalibrationCoefficientl = c0
cDebug.LogStatus "Command OFFSET_SET?: " & CO
chebug.LogStatus "CalibrationCoefficientl: " & cCOMPASS.DataCollection(i).DUT.CalibrationCoefficientl

r J = NIrrr = - ;- - T =
Read A/F Cl1 from DUT; write to calcosfs

o1 cConfig.DUTErs (CInt (i) ) .IoSendCommand ("GAIN SET?", False)
cCOMPASS.DataCollection{li) .DUT.CalibrationCoefficient2 = cl
cDebug.LogStatus "Command GAIN SET?: " & C1
cDebug.LogStatus "CalibrationCoefficient2: "™ & cCOMPASS.DataCollection(i).DUT.CalibrationCoefficient?2

' Read A/F z0Offset from PMM, write to calcoef3:
z0ffset = cConfig.DUTPrs(CInt(i)) .IoSendCommand ("UCCEF _SET[0]?", False)

cCOMPASS.DataCollection (i) .DUT.CalikbrationCoefficient3 = z0ffset
cDebug.LogStatus "Command UCCEF _SET[0]?: " & =zOffset

Same for Slope (C1) and
zOffset/AutoZero/Tare)

cDebug.LogStatus "CalibrationCoefficient3: " & cCOMPASS.DataCollection(i).DUT.CalibrationCoefficient3

©2017 Fluke Calibration
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Global Macro “FlukeCalSledGauge” e —

Macro continues...
1.Reads PMM calibration date

2. Zeroes the PMM reading at the start of the first pressure cycle

a. Calls macro FlukeCalSled_WaitForReady that is in the PMMCalSled Master
Test Macro

b. Calls macro FlukeCalSled Dwell in the same test macro with a dwell time of
10 seconds

c. Sets zOffset (AutoZero) value to zero (As Found value is already stored)

d. Reads current offset to newOffset and converts to psi as hewOffsetPsi

e. Writes newOffsetPsi to the module to zero it, verifies it and saves to
DUTRaw3

3. Test continues through the pressure points in pressure cycle 1



FLUKE -

Global Macro “FlukeCalSledGauge” R —

Macro continues...

4. Calls Global Macro PolyFitData with test data
a. Sends Reference data
b.Sends Raw DUT data — As Found data adjusted for As Found
CO and C1 coefficients removed
c.PolyFitData calculates new CO and C1 values

5.Send new CO, C1 and cal date to PMM and save to
DUTCalCoef4 and DUTCalCoef5
6. Test continues through pressure cycle 2 (verification run)



FLUKE

Global Macro “FlukeCalSledGauge” —

Macro continues...
7. Message box is displayed

B Activate Calibration

\ The test is complete. The coefficients are active in module memaory but
W' have not been written to permanent storage. Would you like to activate
the calibration?

oY ] N |

a.[Yes], command sent to PMM to save new coefficients and cal date
b.[No], another message box instructing to cycle power of the PMM Cal
Kit to remove the coefficients from the PMM

©2017 Fluke Calibration



; 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

o leaite ol M st Fordiaw Call

SOOE0ELT QP IV FE Papart Field EmAT GRl0P0 Feecut ing Imiwdl
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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

« MacStat.log

20170906 14:30:20| | Test| | FlukeCalSledCalibrat| | USER|
20170906 14:30:20| | Test| | FlukeCalSledCalibrat| | USER|
20170906 14:30:20| | Test| | FlukeCalSledCalibrat| | USER|
20170906 14:30:20] | Test| | FlukeCalSledCalibrat| | USER |
20170906 14:30:20]| | Test| | FlukeCalSledCalibrat| | USER|
20170906 14:30:20| | Test| | FlukeCalSledCalibrat| | USER|
20170906 14:30:20| | Test| | FlukeCalSledCalibrat| | USER|
20170906 14:30:20| | Test| | FlukeCalSledCalibrat| | USER|
20170906 14:30:20] | Test| | FlukeCalSledCalibrat| | USER|

FlukeCalSledCalibrationAdjust new_CO: -6.68389887431305E-02
CalibrationCoefficient4: -6.68389887431305E-02

Sent command: OFFSET_SET -6.68389887431305E-02
CalibrationCoefficient5: 0.997338053453363

Sent command: GAIN_SET 0.997338053453363

CalDueDate: 9/6/2017

Sent command: CAL_DATE 09/06/17

Sent command: UCOEF_SET[0] O

Frnished with Currentleststep 1150

FLUKE -

— Calibration

20170906 14:30:49| | Test| | FlukeCalSledCalibrat| | 003668 | | Executing FlukeCalSledCalibrationAdjust(1, 1, 2, 1, <object>, <object>)



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

« Import COMPASS data file into MET/TEAM (Optional — do
from MET/TEAM)
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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
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Calibration Report

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

Calibration Report Sep 122017

Model: PM200
Serial Number: 2811040
Measurement Mode: Gauge

Report Information

Report Compiled:Sep 12 2017

Date of test: 20170906

Time of test:2:15:16 PM

Data file:C:\dhi\compass for pressureMfluke calibration\PM200-G2M\2811040\20170306_001_dat
Test file: PMM Cal Sled Test G2M 0 to 300 psig

User: Kyle Clark

DUT Information Reference Information

Manufacturer Fluke Calibration Manufacturer DH Instruments
Maodel PM200 Model PPC4

Serial Number 2811040 Serial Mumber 1032

Pressure Hange 0.000 to 300.000 psi Pressure Hange 0.000 to 300.000 psi
Mominal Uncertainty 0.02 %Span Mominal Uncertainty 0.0024 %5Span OR

0.008 %Rdg




Calibration Report

As Found Data

Significant offset shift, unusual
for a gauge mode module (but
remember this is a demo)

As Found

As Found CO: 0.0631, C1: 0.99739492 | zOffset: -0.13330

Set Pt

psi
0.000
75.000
150.000
225.000
300.000
225.000
150.000
75.000
0.000

Reference pDuT DUT Raw Abs. Tolerance % FS Status
Pressure Pressure Output Error Error
psi psi psi psi psi %
0.000 0.322 0.322 0.322 0.060 0.1073 Fail
75.000 76327 76327 0327 0.060 0.1090 Fail
150.000 160.332 160.332 0.332 0.060 0.1107 Fail
225000 226 335 225335 0335 0.060 01117 Fail
280997 281343 281343 0.346 0.060 0.1153 Fail
225.000 226334 225334 0.334 0.060 0.1113 Fail
160.000 160.330 160.330 0.330 0.060 0.1100 Fail
75.000 75.328 75.328 0.328 0.060 0.1093 Fail
0.000 0.330 0.330 0.330 0.060 0.1100 Fail
Pressure Difference vs Pressure
035 £ I
F ———
030 £
0.25 £
T 0.20 +
= E
& 015 -g
L 010 £
2 E
0 pos £
0.00 £
005 £
RN NN
[ [ [ [ [
0 50 100 150 200 250

Ref Pressure(psi)
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Calibration Report

As Left Data

Good As Left results

©2017 Fluke Calibration

As Left
As Left C0O: -6.68389887431305E-02 , C1: 0.997338053453363 , zOffset: 0.00000
Set Pt Reference ouT DUT Raw Abs. Tolerance % FS
Pressure Pressure Output Error Error
psi psi psi psi psi psi %
0.000 0.000 0.004 0.004 0.004 0.060 0.0013
75.000 75.000 75.003 75.003 0.003 0.060 0.0010
150.000 150.000 150.004 150.004 0.004 0.060 0.0013
225.000 225.000 225.002 225.002 0.002 0.060 0.0007
300.000 300.000 300.001 300.001 0.001 0.060 0.0003
225.000 225.000 225.000 225.000 0.000 0.060 0.0000
150.000 150.000 150.001 150.001 0.001 0.060 0.0003
75.000 75.000 75.003 75.003 0.003 0.060 0.0010
0.000 0.000 0.008 0.008 0.008 0.060 0.0027
Pressure Difference vs Pressure
0.050 +
0.025 +
EE L
& 0.000 + 1
- C
=) L
o -0.025
-0.050 +
Doty
| I [ | | I |
0 50 100 150 200 250 300

Ref Pressure(psi)

Status

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

FLUKE

— Calibration



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)
e Calculations

* Apply macros to the data
in the data file

FLUKE -

— Calibration

Avalable D ata

El General Infarmation
Ba Devices
Ba General
¢ - Misc Information

!

-Pre Test
- Test Infarmation

EI Test Data

&
33

e
B
»
e
e

B
I acr

Flotz

- Auiliary Data

- Calculations

-DUT Caleulations
-DUT Data

- General Data

- Macro Defined Fields
-Reference Data
-|Jzer Defined Fields
oz

- Excel Field
- Field Macroz
-+ Template Macros

- [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

Reportinfommation
Report Compiled: Today
Date of test:Date

Time of test: Test

Data file:Data\Data

Test file: Test
User:Opera

DUT Information
Manufacturer

Meode|

Serial Number
Identification

Presswre Range

Data Acquisition Method
Mominal Uncertainty

As Found

Calibration Report Today

Model: Model
Serial Number: Sera
Measurement Mode: Pres

Reference Infomation

Manuf Manufacturer Manuf
Iode| Mode| ode|
Seria Serial Number Seria
Ident Identification Ident

Min O to Mazx C© Unit
DA M
Final

As Found CO: Calib , C1: Calib, zOffs et: Calib

Presswre Range
Data Acquisition Method
Mominal Uncertainty

Min O to Max © Unit
DAQ M
Final

Set Pt Reference DUT DUT Raw Abs Tolerance % FS Status
Pressure Pressure Cutput Emor Emor
Set P Press Press Raw O DUT- Toler %FS E Statu
Set P Press Press Raw O DUT- Toler %FS E Statu
Pressure Difference vs Pressure
s =
pwr =
b "
£ o0ma =
o
= oam =
013 —
01a =
305 F I

Plot

) 16 m b u -] 1w
Reflres=re
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COMPASS features o

COMPASS Macro Editor

« VB Script editor for specialized interfaces, parsing (stripping out bad
replies), calculations, etc.

For terms unique to COMPASS see online Knowledge Base article “Macros
in COMPASS for Pressure - Find names of variables, fields, parameters

https://support.flukecal.com/hc/en-us/articles/204376304
For VB Script help, search internet for “vbscript” and the search term

Run multiple Test macros in a test by making a “master” Test macro that
calls the other macros, Macros: Call multiple macros with a single macro

Measurement Uncertainty Macro included with COMPASS version 5



https://support.flukecal.com/hc/en-us/articles/204376304
https://support.flukecal.com/hc/en-us/articles/208197366-Macros-Call-multiple-macros-with-a-single-macro

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



mailto:pressuresupport@flukecal.com

FLUKE -
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COMPASS Training Classes

1. Formal courses in Phoenix, Register now: Setting Up and Using COMPASS®
. for Pressure Software
Arizona, USA

_ October 3-6, 2017
4 days
Reqister today at e
http://us.flukecal.com/training/pressure-calibration- Leam to set up and use COMPASS for
training/setting-and-using-compass%C2%AE-pressure- rEsdl e el EIIL S el e, BT VL
laptop and a device under test and practice
software configuring a setup that is specific to your

needs. We'll use piston gauges, automated
pressure controller/calibrators, reference
pressure monitors and a variety of gauges,

2 . On S | te at yO U r faC | | |ty calibrators, transducers and transmitters to

give you plenty of hands-on experience.
Course topics

Overview of COMPASS objectives
General principles and structure
Advanced devices under test
Advanced tests and software macros

©2017 Fluke Calibration


http://us.flukecal.com/training/fluke-register?utm_campaign=FCAL_US_EN_PCAL_EML_TRAIN_2017_SETUPANDUSINGCOMPASSFOR PRESSURE_1_A&utm_medium=email&utm_source=Eloqua&nid=99528&training_lcid=ecea9d1d-508b-e611-80c3-00155d026887&lcid=cf9f2893-ee94-e711-80c5-00155d027317&elqTrackId=9551e4db01b34a798dbb9d25817b69f6&elq=9843301a9363407fb5cb4f90af52df16&elqaid=3922&elqat=1&elqCampaignId=1495
http://us.flukecal.com/training/pressure-calibration-training/setting-and-using-compass%C2%AE-pressure-software

FLUKE.
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Questions?

Contact Pressure Technical Support
pressuresupport@flukecal.com



mailto:pressuresupport@flukecal.com
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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
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For the latest schedule visit

www.flukecal.com/calwebsem
Our seminar topics cover principles and practical
tips about electrical, flow, pressure, RF and
temperature calibration



http://www.flukecal.com/calwebsem
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Fluke
Calibration.
Precision,
Performance,
Confidence.™




