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1.0 Revision Control

Rev Issue date = Description Prep. App.

1 Jun 2013 Issued MH MH
1.1 Jul 2016 Reformatted JON MH
1.2 Jul 2016 Updated images INB JON
13 Nov 2017  Reformatted KW JON
1.4 Sep 2018  Updated in accordance with brand guidelines KW JON

2.0 Introduction

FLOCALC is the KELTON calculation package designed for flow measurement engineers and
technicians. FLOCALC is the fourth generation of this application redesigned to work with current
operating systems. FloXL enables FLOCALC calculations to be run as functions within Microsoft Excel
2010 workbooks.

3.0 FLOCALC Installation

FLOCALC is delivered with an installation manual to guide the installer through the process of
installing the application and accessing your licensed calculations. The most recent copy of the
installation manual is available from KELTON on request.

4.0 Getting Started

Running FLOCALC

FLOCALC, like any other Windows application, can be started from the Windows start menu; this is
located under the Kelton Engineering Ltd group. Alternatively, a shortcut to the application is installed
on the desktop. If FLOCALC is installed as part of KELTON MeterManager, it can be run from the
FLOCALC icon.

The FLOCALC Workspace

FLOCALC will open to show the main window from which all elements of the application can be
accessed.

U FLOCALC net [Lcense s KELTON - Focale Tetmg L

This window contains three toolbars and will switch between toolbar automatically as you use the
application.
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The Home Tab Toolbar
The Home tab contains the first toolbar you will see when you open the application.

L FLOCALC.net [Licensed to: KELTON - Flocale Testing License Internal Use (T5800) v1.7.0, Renewal due: 31 Dec 2016) - a X
Home Workbook Caicutation L
¥ L L] 1
I L M [ | @ O O
& - ! " )
New Workbook  Caicuiation From Library  Calcuiation From Template Open mport e Save As = FLOCALC  Caiculations Units

This contains buttons for creating and saving workbooks and calculations along with common
features such as viewing the help files and the unit converter utility.

The Workbook Tab Toolbar

The Workbook toolbar is visible when working in a workbook and contains buttons to run common
commands associated with manipulating workbooks.

FLOCALC net [Licensed to: KELTOM - Flocale Testing License Internal Use (T5800) v1.7.0, Renewal due: 31 Dec 201€] - [m] b
3
Home Workbook Calculation [ X |
¥ i i
lo | Fal

New Workbook

The Calculation Tab Toolbar

The Calculation toolbar is visible when working in a calculation and contains buttons to run common
commands required.

L FLOCALC net [Licensed to: KELTON - Flocalc Testing License Internal Use (T5800) v1.7.0, Renewal due: 31 Dec 2016) - a x

Home Workbook Caiculation LX)

Caiculation From Ubrary  Cakulation From Template

5.0 Calculations

Opening a Calculation from the Library

FLOCALC accesses the KELTON Common Calculation Library (KCCL), a library of calculations which is
continually updated as new standards and calculations are added. To select a new calculation, click on
the Calculation from Library button on the Home toolbar. This button is also available on the

Calculation tab.

ey
Show Lacked Calodstions 001 F001 150 6976:1983 Calorific Vshue and Relative Density 4
co02 FO02 IS0 69761989 Calorific Value and Relative Density
_ €003 F003 1S0 6976:1995 Calorific Vahue and Relative Density
AGA (< H FO13 AGA 8:1985 - Gas Density and Compressibiity
APt 04 FO14 AGA 8:1994 - Gas Density and Compressibility
ASTM 15 Fo15 Orifice Plate Buckfing
85 c230 17 Solartron Appendix A Cakulation
GPA (a1 018 Pressure Cakculation - Absohute and Gauge
" o2 FO22 1P Paper 2 - Density Referral
50 23 Fo23 AP1 Density Referral 1980-86
025 025 Local Gravity Calculation
02 F028 APV Table 541952 - Density Referral
019 Fo29 IP Paper 2/Table 54:1952 - Density Referral
024 FO32 1SO 5167: Wet Gas Ventun (Murdock)
026 033 150 5167: Wet Gas Venturi (Chisholmy/De Leeuw)
Ci1o4 FO34 AP MPMS Ch.14:1992 - Gas Volume Flowrate (Factors Approach Method)
046 FO36 1SO 6976/GPA 2145:2000 - Calorific Value and Relative Density
c150 037 1SO 5167:2003 - Upstream Density Calculation
c13 038 GPA 2172/AP1 MPMS Ch. 14.5:200 - GHV, RD and Compressibility
<im0 FO39 Instromet - Ultrasonic Meter Flowrate
135 FO40 Peek (Sarasota) Densitometer Computation <

Within KCCL Calculations are referenced by a number preceded by a C. This is the base calculation
number which is used by KELTON for managing the calculation. Within FLOCALC there is also a
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reference number proceeded by an F, which is the FLOCALC calculation reference number. Clicking
the Calculation, ‘F ref or Title headings will sort the calculation by the heading clicked. There are a
number of options available to help find and select the required calculation.

Group

Calculations are grouped according to the standards they are referenced to; selecting a standard
group in the left-hand pane will filter the list of calculations to show only those belonging to the
standard group. The All group shows all calculations except the Legacy calculations.

Show Legacy Group

Check this option to display Legacy calculations. Legacy calculations are those which are included in
the calculation library to maintain compatibility with calculations created in previous versions of the
application. Most Legacy calculations will have been updated with a new version which may have
more options or different calculation methods.

Show Locked Calculations

The list of calculations will only display those which are included in the purchased license. To see
other calculations that are available, check the Show Locked Calculations check-box.

Opening a Calculation

To open a selected calculation, either double-click the calculation in the list or select by clicking the
entry and then clicking the ok button.

Running Calculations
All FLOCALC calculations follow a similar structure and contain the following components.

General

The General tab contains header information which can be added to the calculation. This is
particularly useful if a record of the calculation is to be saved or sent to another user. Information can
be entered into a number of predefined fields such as Site, Tag and Client.

Other information on this tab is; the date the calculation was last modified, the KCCL reference and
the date the calculation was last modified in KCCL.

Options
Many of the calculations contain Options which control how the calculation is performed and the
parameters used.
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In this example, the user is provided with options for calculating standard density or density. Choosing
the Commodity group and setting the reference temperature. In some calculations, choosing an
option may introduce further options.

* Calculation FO60 APf Density Referral 2004
General Options Inputs Intermediates  Outputs Report

Solve for

rd density (Type 1/1M)
rom density (Type 2/2M)
ive conditions from density at observed conditions (Type 3/3M)

@ Density from s

Gasolines
Lubricating Odl
User entered

Inputs
Inputs for the calculation are entered under the inputs tab.

X650 AP Density Referral 2004

General Options Inputs Intermediates Outputs Report

Temperature 15 °C
Pressure 0 bar
Vapour pressure 101325 bar

Standard Dersity O

The selection of inputs for a calculation may change depending upon the options that are selected. In
this example Standard Density is shown as an input because the option to solve for Density from
standard density was selected; had the option to solve for Standard density from density been
selected the input would have been Density.

The engineering unit for each input can be selected by clicking on the unit and picking from the drop-
down list.

Intermediates
Intermediate results from a calculation are displayed in the intermediates tab. This feature is useful
when investigating calculation errors or discrepancies.
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* Calculation FO60 AP| Density Referral 2004

General Options Inputs Intermediates Outputs Report
Thermal expansion factor at 60°F 0.00164675763853437 rc
Density at 60°F 0 kg/m*
Scaled compressibility factor (Fp) _ /
Cpt 1 [v] fa
cd 1 Round
el 1 Truncate
Decimal Places »

B S

By default, the intermediate results are shown to the full precision but can be rounded or truncated
by clicking on the ‘P’ (precision) button, selecting whether to round or truncate and then selecting the
number of decimal places.

To round all items in a group to the same precision, click on the 'P' in the group heading. If you would
like to round individual values to different levels of precision click on the value to round and then click

the ‘P’ to the right of the value.

Thermal expansion factor at 60°F 0.001647 rc Thermal expansion factor at 60°F 0.001647 C
Density at 60°F 0.000000 kg/m* Density at 60°F 0.000000 kg/m*
Cpl 1.000000 |
c 1.000000
Ctpl 1.000000 Ctpl 1.000000
Outputs

Outputs are displayed in the same way as the intermediates. Both resolution and engineering units
can be selected for intermediates and outputs.

* Calculation FO6D AP| Density Referral 2004

General Options Inputs Intermediates Outputs Report

Report
The results of a calculation can be presented in the format of a report
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" Calculation FO60 API Density Referral 2004
General Options Inputs Intermediates Outputs Report

v Options V Inputs  / Intermediates ¥/ Outputs

2/ K < oftpsges > M M [ epottofie. v

s KELTON
(o=t

API Density Referral 2004

Oue 080720 Tne

Prepared By tam Block Sae
Chent

Altarmative condtions

Tercerzse %0

Fresse 3 tar

Vagow pressure 101228 tar

Stanaxs Densey 1200 ig'Se?
intermediates

Intermedates
Thermal eganson taccr 2 00F | 0.000453528324349 °C
Dersty 2 60'F
Scaled compressbley fackr (Fs)
o
o
o

Outputs
Ostputs
Derssy TIE2 84396458574 ag?

Pagetoft

Report Options
When generating a report, select the options to display by unchecking corresponding to each tab.

\’Optxons \/Inputs V' Intermediates \/Outputs
e | K < 1 of 1pages > 2 M [ eporttofie. ~

The report toolbar contains buttons for navigating between pages of the report, printing and
exporting to file.

Warnings
Some calculations include logic to display warning messages when certain conditions occur; these are
displayed in a warning tab which is otherwise hidden.

* Calculation F064 API MPMS/GPA TP-27:2007 Density Referral L- e s

General Options Inputs Intermediates Outputs Warnings Report

Density at standard conditions OutofRange

Saving Calculations
To save a calculation, click the save button on the Home or the Calculation toolbar. If the calculation
has not been saved the standard Save As dialog will be displayed allowing the file to be saved in any
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location with the FLOCALC calculation extension (*.fcx). The save button will be ‘greyed’ out if a saved
calculation is saved but will become active once the calculation has been changed or information

added. An asterisk at the start of the calculation title indicates that the calculation has been changed

or edited since it was last saved.
Wl e 8

S mtype Colostebme. [ b}

N -

Opening Calculations

To open a calculation which has previously been saved either click on the Open button on the Home
Tab Toolbar

Home Workbook Caiculation

¥ L Ok Cooech
nit Converter
to s v - 1=k | > v
New Workbook ~ Caicuiation From Library  Calculation From Template | Open  Impont Save As

O 0 O

FLOCALC Caiculations  Units

Calculation Templates

To repeat calculations with the same units or options, it may be advantageous to use calculation
templates.

To create a template, open a calculation and then set the required options and units you would like
saved. Click on the Save As button and choose to save as a Calculation Template (*.ftx).

* Calculation FOS0 API Density Referral 2004

L]
General Options Inputs Intermediates Qutputs Report
Alternative conditions .
Temperatu F B o b
9 Deip
Pressure 1473 psi Dovmerts
oy —
Vapour pressure 101325  bar e
Pt
Standard Density 53064  Ib/Sh' e
e Lo Dk G
[
Sove atype: Eaiotan Tampisies )
~ HdeFoldus Lo

The advantage of using a template as opposed to saving and editing a calculation file is that a
template will create a new calculation each time it is used whilst leaving the template itself intact.

Creating a Calculation from a Template

To create a calculation based on a preconfigured template click the Calculation from Template button

on the Home Tab Toolbar. Note the calculation will have an asterisk next to the title indicting that it
can be saved.

Clicking the save button will prompt the saving of the calculation as a new calculation file thus leaving
the template intact.
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Opening Calculations Saved in Previous Versions of FLOCALC

Click the Import button on Home Tab Toolbar to import a calculation created in previous versions of
FLOCALC.

Home Workbook

. = 1 M |pe— |0 © @

New Workbook  Caiculation From Library  Caiculation From Template | Open  Import Save As FLOCALC Caicuiations  Units

These will have the extensions:

FLOCALC Workbook (*.fcw)
FLOCALC Calculation (*.fcc)
FLOCALC Template (*.fct)

6.0 Calculation Workbooks

General

A FLOCALC calculation workbook is a collection of FLOCALC calculations that are saved as a single file.
The purpose of a workbook is to keep related calculations together and to enable passing data from
one calculation to another or to share inputs.

Microsoft Excel is a more convenient method of passing data from one calculation to another may be
to use FloXL the Microsoft Excel interface which is included with FLOCALC.

Creating a New Workbook

To create a FLOCALC calculation workbook click on the Workbook button on the Home toolbar or the
New Workbook button on the Workbook toolbar. When the new workbook is created the Workbook
button will be selected.

* Workbook "Gas Metering®

j I

Header information can be entered into the Workbook as shown above.

Adding Calculations from the Library

To add a new calculation from the library, click the Add from Library button on the Workbook toolbar.
This will open the same calculation selection window as described previously.

Adding Calculations from a Template
To add a new calculation based on a template (see Section 5) click the Add from Template button on
the Workbook toolbar.
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Adding saved Calculations
To import a calculation which has previously been created and saved, open the calculation as shown
previously.

Using Workbooks
Once a workbook has been created and calculations have been added they will appear in a list:

General Options Inputs Intermediates Outputs
e Gas Metering
Last Modifed a2t Prepared By | loenBlack
Ste | Alpha Export Gas Chent | ACME OH & Gas
Op< Enabled

Descripfion | Orifice metering station

Fol4 20/07/2006 142330 Lain Black AGA B9 . Gas Density e Compressibiity 1
FoO3 2000772096 142337 lainBlack. 150 6976:1995 Calorific Viskoe and Relative Density 1
FoT0 2000772096 142427 lpinBlack 150 51672003 Orifice Flow Calculation 1

Calculations in the workbook can be opened and used in the same way as stand-alone calculations.
Alternatively, the tabs at the top of the window can be used for setting options, entering inputs and
viewing results from any calculation.

In this example, a workbook to calculate the mass and energy flow rate through an orifice meter has
been created. The flow rate is calculated in accordance with ISO 5167, the density is calculated using
AGA 8 and the calorific value is calculated using ISO 6976.

When adding calculations to a workbook the order is significant; calculations can only use values from
other calculations if they appear before them in the list.

Setting Calculation Options
The Options tab will enable the expansion of each calculation in the workbook and set the options.

* Workbook “Gas Metering”
General Optices Inputs Intermediates Outputs
~ FOM4 - AGA 81994 - Gas Density and Compressidiity

@ Pentane
nPertane

~ 7003 - IS0 6976:1995 Calorific Vihue and Relative Density

~ FOT0 - 150 $167:2003 Orifice Flow Calculation

Inputs
The Inputs from for each calculation are grouped and can be expanded by clicking on the arrow to
enter the values and select the engineering units.

Optices Inputs Intevmechates Outputs

= FOU4 - AGA B:1994 - Gas Density and Compressibility
= FOO3 - IS0 6976:1995 Calorific Value and Relative Density
~ FOT0 - IS0 5167:2003 Orifice Flow Caleulation
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On the first calculation in the list the only option available for inputs is User Entered but on
subsequent calculations the inputs may be taken from previous calculations in the list.

In this example the input composition for FO03 ISO 6976 is taken to be the same as the input
composition for AGA 8; this will save entering the composition twice.

Irputs.
Vahue
~ FO14 - AGA 8:1994 - Gas Density and Compressibility
~ FOO3 . Vilue Density

Standard Anabysis
Methane

Units

2

FO14/Components Methane

Ethane F14/CompanentsEthane

e
“

Propane

.

n-Butane User Entered

4 Workbock Calculations

lso-Butane

4 FON4
4 lnputs
b Base conditions
b Line conditions
4 Components
Methare
Ethane

Propane
n-Butane
kso-Butane 4

Carbon Diede
Che
Refinery Trace Gases

The outputs from FO14 —AGA 8 and FO03 ISO 6976 are fed into FO27 —ISO 5167. This example shows
the input for the line density required to calculate flow being linked to the density calculated by AGA

8.

P Al - P

N - -

Input Units. Source
~ FOM . AGA 8:1954 - Gas Density and Compressibility

~ Foo3-

~ FOTO - IS0 $167:2003 Orifice Flow Calculation

Fipe data

Ppe cameter 30 men

Ppe temperature coetfcent 0000023

Pipe calbeaticn tempersture 20 -

Flow clement data
Orifce dismeter 20 e
Oriice temperature coetisent 0.000023 re
Criice casbration temperature. 20 <

Process data
Dyrome vicoty oons &
Differential pressire a0 mbar
Upstresm temeerature 50 (- FO14/Une condtions Temperature
Upstream pressure 35 e FOM/Line condtionyPressure
Upstream densty 20X1BTIR kym'  FOM/Line condionu/Density
Iserrope exponent 13

Calorific vaboe

Calorific value 41.1809337735623 g FOO3/Reat/Calondc Value (Supencr)

Intermediate and output values are displayed for each calculation:

* Werrkbe

"Gas Metering” [C:\Lse D

General Options Intermediates
Name Vahue Units

~ oM. y

- FO03 ty
~ FOTO - 150 5167:2003 Orifice Flow Caleulation
Flow rate

Mass. 217.755009261818  tonnaty
Energy 0.0009587ETEITTOIN Glite

Once the links have been set up in a workbook it is recommended that the workbook be saved as a
template so that similar calculations can be performed without having to go through the process of
setting up links again.

7.0 FLOCALC Online

If FLOCALC is licenced as part of KELTON MeterManager (previously FM?P.net), it is possible to
perform a calculation using values that are read electronically from an OPC tags and write calculated
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values back to OPC tags. To use this functionality, FLOCALC must be launched from within KELTON
MeterManager.

Enabling OPC
To enable OPC for a calculation check the OPC Enabled check-box:

* Calculation FO60 API Density Referral 2004 .3

General Options Inputs Intermediates Outputs Report
Prepared By = mark hay Last Modified | 15/06/2013 21:11:32
Site Tag
Client Data Ref

Description ~ Online Demonstration
Opc Enabled ¥/

User Notes

KCCL Reference (251 KCCL Last Modified

Set Up OPC Inputs

By default, the inputs will be user entered; by clicking on the box which displays the text User Entered
you can browse to OPC sources.

* Calculation FO60 API Density Referral 2004

General Options Inputs Intermediates Outputs Report

Temperature 0 5 & Localhost/Matrikon.OPC.Simulation.1/L_S1.ALS1 L FL_TEMP

Pressure 0 bar Localhost/Matrikon.OPC.Simulation.1/L_S1.ALS1 L FL_PRESS

Vapour pressure 101325 bar  User Entered

Density 0 kg/m* LocaIhost/Matrikon.OPC.SimuIation‘l/L.Sl.Calc.Sl_L_DENS_INUSEE
LS1CalcS1L_CCF -

L_S1.Calc.S1_L_CPLM
L_S1.Calc.S1_L_CTLM
L_S1.Calc.S1_L_DENS_A_MEAS
L_S1.Calc.S1_L_DENS_B_MEAS
N
L_S1.Calc.S1_L_KF
L_S1.Calc.S1_L_MF
L_S1.Calc.S1_L_MF_TOLERANCE
L_S1.Calc.S1_L_REF_TEMP
L_S1.Calc.S1_L_STD_DENS_INUSE
G_SiCalc 7

Reading from OPC

To read values from the OPC tags click the Set OPC Inputs button on the Calculation toolbar. This will
read the value from the OPC tag once; if the values on the OPC tags change the FLOCALC calculation
will not be updated unless the Set OPC inputs button is clicked again.
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Show All B g -

Home Calculation
1 1
& V] o« b > > J

Calculation Caiculation Copy Copy To Copy To Precision SetOpc SetOpc Save  Save Close
From Library From Template New Workbook Open Workbook ~ ¥ Inputs Outputs As  Calculation
Calculation

* Calculation FO60 API Density Referral 2004

General Options Inputs Intermediates Outputs Report

Temperature 42 *C Localhost/Matrikon.OPC.Simulation.1/L_S1.ALS1 L _FL TEMP

Pressure 16 bar Localhost/Matrikon.OPC.Simulation.1/L_SLALS1_L_FL_PRESS
Vapour pressure 101325 bar  User Entered

Density 78012 kg/m’ Localhost/Matrikon.OPC.Simulation.1/1_S1.Calc.S1 L DENS INUSE

Writing to OPC

Calculated outputs and Intermediates can be written to OPC tags by linking to the OPC tag in the
same way as the inputs were linked and then clicking on the Set OPC Outputs button on the
Calculation toolbar.

Show All IR H v

Home Workbook Caiculation
1 ]
e v o« ) - > "> /

Caiculation Calculation Copy Copy To Copy To Precision SetOpc SetOpc Save  Save Close
From Library From Tempiate New Workbook Open Workbook ~ x Inputs Outputs As  Caiculation
Calcuiation

* Calculation FO60 API Density Referral 2004

General Options Inputs Intermediates Outputs Report

Outputs

Standard density 799.790311610008 kg/Sm* L SLCalcS1 L STD_DENS INUSE

4 13

In this example, the fast-loop pressure and temperature were read from OPC tags along with the
measured density. Values for the Cpl, Ctl and standard density were calculated by FLOCALC and
written back to the appropriate OPC tags.
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8| _S1.ALS1_L_FL_PRESS 16.25
5| _S1.ALS1_L_FL_TEMP 42
@|_S1,ALS1_L_FREQ 0
%5|_S1.AI.S1_L_GOOD_PLS 0

%8| _S1.AIS1_L_PRESS 16

%25 S1.AIS1 L_TEMP 42.5
@8L_S1.Calc.51_L_CPLM 1.00156593028573
@& _S1.Calc.51_L_CTIM 0.973880634873268
@5|_S1.Calc.51_L_DENS_INUSE 780.12

&L _S1.Calc.51_L_STD_DENS_INUSE 799.790311610008
8.0 FloXL

FloXL makes FLOCALC calculations available as functions when using Microsoft Excel. This feature is
run from within Excel and there is no requirement to run FLOCALC to use FloXL.

Adding a FloXL Function
In this example, to add a function to calculate standard density from the measured density, pressure
and temperature using the 2004 API density referral calculation.

Home Insert Page Layout Formulas Data Review \ﬁew Developer Kelton

Iy Jx

Add Edit
Formula Formula

FloXL

|

Measured Density
Temperature 42|°C
Pressure 16|barg

Standard Density Ekg/Sm’

4 4 » M| Sheetl ~Sheet? . Sheet3 = #J el __
Ready | 73 | |[ED @ 100% (=)

To add a FloXL function click on the Add Formula button on the KELTON toolbar; this will open a
window which allows selection the appropriate calculation. As with FLOCALC, the calculations are
grouped for easy selection.
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8 s ==

All FO11 - Meter K-Factor Computation
AGA F020 - API - Viscosity/Isentropic Exponent
_ F022 - IP Paper 2 - Density Referral
ASTM F023 - API - Density Referral
BSi F028 - APl/Table 54 - Density Referral
GPA F029 - IP Paper 2/Table 54 - Density Referral
’
ISO FO64 - API MPMS/GPA TP-27:2007 Density Referral
Legacy

Configure Calculations
The FloXL calculation will open in a window similar to that when using a FLOCALC calculation.

Options
Calculation options are set under the options tab; in this case to calculate the standard density of
crude oil using a standard temperature of 15 °C.
7] AP1 Density Referral 200400

Options Inputs Results

Commodity group Standard temperature

& Standard density from density = @ Crude oil @ 15°C
Density from standard density Fuel oils 20°C
Density from alternative Jet fuels 60°F

Transition zone
Gasolines
Lubricating Oil
User entered

Inputs

When setting up the inputs the units must match those used in the spreadsheet otherwise the
calculation will not return the correct result.
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Density

There are a number of ways in which the input can be referenced to a cell in Microsoft Excel.

= (lick and Select
To use this method, first click on the cell within Microsoft Excel to be linked and then click the button
next to the parameter to use the value.

This method works best when manipulating the windows on the screen to display the Microsoft Excel
workbook and the FloXL calculation window side by side.

Alternatively, switch between windows by clicking on the Microsoft Excel button on the taskbar at the
bottom of the screen.

R 2o

£ Micwosoh fxcel - Bookd

= Type the cell reference
The cell reference can be typed in place of the input value. Once the cell reference is entered it will be
referenced to the Worksheet that is currently selected.

As with any other Excel functions absolute and relative cell references can be used by preceding the
Row numbers and Column letters with a S.

Inputs Results

Temperature  'Sheetl'!C4 °C

Pressure "Sheetl'!SCS5 BN barg

Vapour pressure 1.01325

SCS3
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= Named cells
Named cells within Microsoft Excel works well with FloXL — simply type the name of the cell in place of
the cell reference.

Results
Intermediates and outputs all appear in the results tab.

The method of linking results to Microsoft Excel is the same as when setting up inputs.

Options Inputs Results

; Name | Value | Units | Cell Reference ;

Intermediates Cpl 1.00164569544948 Scalar |:|
Intermediates ctl 0.973868978425998 Scalar |:,

Outputs Standard density 799.613175708444 kg/Sm?

“

The Excel Function
When the FloXL Function is configured and clicked OK, the Microsoft Excel function will be entered in
the cell which is referenced in the Results tab.

Home Insert Page Layout Formulas Data Review View Developer Kelton

NESES

Add Edit
Formula Formula

‘ =Kccl("F060","0 | Outputs| StdDensity | Kgperm3","Solve | StdFromDen | ComGroup | Crude |
StdTemp|15","Inputs| Temp| Celcius",Sheet1!C4,"Inputs | Pressure | barg",Sheet1!SCSS,
| "Inputs|Vapour|bara",1.01325, "Inputs| Density | Kgperm3",Sheet115C53)
C D E F G H I J

Measured Density kg/m?
Temperature 42|°C
Pressure 16/barg

standard Density | 799.613176|kg/Sm*

1
2
3
4
5
6
7
8
9

[
o

1
I 4% b| Sheet1 /Sheet2 / Sheet3 | ¢3 [l

Ready | 7] | | 100% (=)

To edit the function, click the edit formula button on the KELTON toolbar as FloXL functions use too
many arguments to use the fx button in the formula bar.

Functions will behave in the same way as a standard Microsoft Excel function and can be copied,
moved, dragged and dropped. This example shows the density that would result from changing the
temperature of the oil:
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Measured Density 780|kg/m?*
Temperature 42|°C
Pressure 16/barg
Standard Density kg/Sm' DenSIty
815
Temperature Density 810 N
0| 812.087259 o \

w

808.305058 \
800

10| 804.511888

15| 800.708113 795 \

= = w—De nsity
20| 796.894097 550 N )
25| 793.070204
785
30| 789.236799 \
35| 785.394247 780

40| 781.542912 775 T T r T !
45| 777.683159 o 10 20 30 40 50

Multiple Outputs

A FloXL calculation may calculate a number of different parameters. In this example, calculated
standard density from measured density there is also the option of calculating Cpl and Ctl. Selecting
multiple results will result in multiple Microsoft Excel functions being created.

Options Inputs Results

| Cell Reference |
Intermediates Cpl 1.00164569544948 Scalar

Intermediates Cti 0.973868978425998 Scalar
Outputs Standard density kg/Sm*

o

Linking Calculations

Using FloXL is particularly useful when linking calculations. In this example, a workbook has been set
up to calculate energy flow rate using ISO 5167 with the CV coming from ISO 6976 and the density
from AGA 8 etc.
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F4 - % =Kecl("F060","1| Intermediates| Ctl| Scalar”,"Solve | StdFromDen | ComGroup | Crude | al
| StdTemp|15","Inputs| Temp| Celcius”,Sheet1!C4,"Inputs | Pressure | barg",Sheet1! -
| $C$5,"Inputs| Vapour|bara",1.01325,"Inputs | Density | Kgperm3",Sheet1!$C$3)
A 8 c D T e | TS H 1 J
1 =
2
3 Measured Density 780/kg/m* Cpl 46 |=
4 Temperature a2/°c ctl
5 Pressure 16 barg U
6 p————
7 Standard Density [ _799.6131 L:JkﬂSm'
8
9
10
1 B T
W < » | Sheetl ~ Sheet2 Sheet3 ¥J nEN ] 30|
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The calculation of calorific value, density, isentropic exponent and dynamic viscosity are all linked to
the same input composition therefore changing a single parameter will filter through to the output.

Meter Parameters Meter Parameters
Pipe Diameter minches Pipe Diameter m inches
Orifice Diameter | & 180/mm Orifice Diameter | &\ 180/mm
Process Variables Properties Process Variables Properties

X, 20 1439734298 i 39734298
Pressure Y 75 Dynamic viscosity L 11251515[:9 Pressure v 1281515|cP
opP RINS99846| b opP
C iti AGA 8 Composition
Methane ensity [ 69.3119461|kg/m? Methane 3119461 |kg/m®
Ethane Ethane
propane propane
n-butane 06 n-butane
i-butane 3.996302|MJ/kg i-butane = 3.996302|M)/kg
n-pentane 3§.4299411|M)/Sm* n-pentane 3§.4299411|M)/Sm*
i-pentane Stan deXsity 7302341 |kg/Sm* i-pentane 5 .7302341 |kg/Sm*®
neo-pentane neo-pentane
n-hexane n-hexane
n-heptane 150 5167 n-heptane
n-octane am 2§0.814378|tonne/h n-octane 2§0.814378|tonne/h
n-nonane avs N\ | 275000/sm?*/h n-nonane Qs N[ 275000/sm*/h
n-decane Qe 843.2338IM)/h n-decane Qe 43.2338IMi/h
carbondioxide | 04| carbon dioxide 04
nitrogen 0.6] nitrogen 0.6
Total Total 100)
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