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Sample L adder Overview

The sample ladder performs several important tasks for the MV 156-AFC operation. For
most of the applications, the user should not have to perform any modifications to the
sample ladder logic.

The sample ladder logic performs the following tasks:

- Write the Walllclock from the processor to the MVI56-AFC

- Enable dl 16 meters

- Disable all 16 meters

- Displays the current enable/disable status of all 16 meters

- Transfer the process variables from the processor to the MVI156-AFC for all 16 meters.
- Transfer the calculation results from the MV156-AFC to the processor for all 16 meters.
- Transfer the molar analysis data (gas only) for each meter

- Reset all 4 Resettable Accumulators for each meter

- Write a Daily or Hourly Archive

- Read each meter profile ( meter type and product group)

- Transfer up to 2000 words of data between the processor and the Primary or Virtual
Modbus Slaves.

- Set the processor date and time information using a controller tag as source

- Read the meter alarms

- Read the site status
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Using the Sample L adder

This section shows how the user can extract important information from the sample
ladder without explaining the details of how the sample ladder actually works. The user
will realize that for most applications it will be enough to refer only to the controller tags
in order to perform the tasks.

- Enable/Disable Status

Each meter run will only perform flow calculation while it is enabled. However, the user
cannot change a meter type, product group or units while the meter is enabled. In order to
accomplish this, the user has to disable the meter, change meter type, product or units and
then enable the meter again. The meters can be enabled or disabled from ladder logic or
AFC Manager.

The ladder logic constantly reads each meter enable/disable status from the MV156-AFC.
The user should refer to AFC56.EnableStatus data structure for the each meter status.
Each variable should be interpreted as:

AFC56.EnableSatus.Meterx = 0 => Meter x is Disabled
AFC56.EnableSatus.Meterx = 1 => Meter x is Enabled

—| AFCSE.EnableStatus AR
AFCHE EnableStatus Meter
AFCHE EnableStatus Meter2
AFCHE EnableStatus Meterd
AFCHE EnableStatus Meterd
AFCHE.EnableStatus Meter
AFCHE EnableStatus Meterb
AFCHE.EnableStatus. Meter?
AFCHE EnableStatus Meterd
AFCHE EnableStatus Meterd
AFCHE EnableStatus Meter1l
AFCHE EnableStatus: Meterl
AFCEE EnableStatuz Meterl 2
AFCEE EnableStatus. Meter] 3
AFCHE EnableStatusz Meter1 4
AFCEE.EnableStatus Meterlb
AFCSE EnableStatus Meter §
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In the previous example, Meter 1 and Meter 2 are enabled. All other meters are disabled.

- Disable M eter

Each meter can be disabled through ladder logic. The user should refer to the
AFC56.DisableMeter data structure. The user should toggle each
AFC56.DisableMeter.Meterx controller tag in order to command the meter to be enabled.

The ladder logic will continuously analyze each meter enable status. Once the logic
realizes that a specific meter is disabled (AFC56.DisableStatus.Meterx = 1) the command
bit (AFC56.DisableMeter.Meterx) will be unlatched.

—| AFCSE.Disablebater | !
AFCHE Dizablebd eter. b eter]
AFCEE.zabletdeter. Meter2
AFCHE Dizabletd eter. M eter3
AFCHE Dizablebd eter. b eterd
&FCEE. Dizabletdeter. Meters
AFCHE Dizablebd eter. b eters
AFCEE.Dzableteter. Meters
AFCHE Dizabletd eter. b eterd
AFCHE Dizablebd eter. b eterd
AFCEE.zabletdeter Meter1l
AFCHE Dizabletd eter Meter1 1
AFCHE Dizabletdeter Meter] 2
&FCEE. Dizableteter. Meter! 3
AFCHE Dizabletd eter. Meter 4
AFCEE.zableteter Meterlh
AFCHE Dizabletdeter Meter] B

oo o|o|/ojlo|lo o oo 0o o o|lolo| o)==

Obs: DO NOT create arung in ladder logic to constantly disable the meter. The
command bit should be toggled only once in order to disable the meter.
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- Enable M eter

Each meter can be enabled through ladder logic. The user should refer to the
AFC56.EnableMeter data structure. The user should toggle each
AFC56.EnableMeter .Meterx controller tag in order to command the meter to be enabled.

The ladder logic will continuously analyze each meter enable status. Once the logic
realizes that a specific meter is enabled (AFC56.EnableStatus.Meterx = 1) the command
bit (AFC56.EnableMeter.Meterx) will be unlatched.

—|-AFCEE Enabletdeter Tous
AFCHE Enablebd eter. b eter]
AFCEE.Enabletdeter. M eters
AFCHE Enablet eter. M eter 3
AFCEE Enablebd eter. b eterd
&FCEE Enablebeter. Meterd
AFCHE.Enablebd eter. b eters
AFCEE.Enableteter. Meterd
AFCHE Enablet eter. b eterd
AFCHE Enablebd eter. b eterd
AFCEE.Enabletdeter. bMeter1
AFCHE EnabletMeter Meter] 1
AFCHE Enableteter Meter] 2
&FCEE Enablebdeter. Meter! 3
AFCHE Enableteter Meter! 4
AFCEE.Enableteter. Meterl b
AFCHE EnableMeter Meter1 B

o o|lo|lo | o o o|lo| o o o oo o]0 O =

Obs: DO NOT create arung in ladder logic to constantly enable the meter. The command
bit should be toggled only once in order to enable the meter.
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- Wallclock

Once the module powers up it will not perform flow calculation until it receives a valid
wallclock information from the Controllogix processor. The ladder logic uses the
processor interna clock as the source of the wallclock information.

Initially the user should configure the processor time and date information:

1) Right-Click on Controller MV156-AFC folder
2) Click on Properties

3) Select the Date/Time tab

4) Enter avalid date and time information.

Once the AFC56.Flags.AFC_Set_Clock bit is toggled, the logic will move the date and
time information from the processor to the MV156-AFC module.

—| AFCEE Flags | 1.
AFCHE Flage AFC_Stopped 0
AFCEE.Flage AFC_Set_Clock 1]

AFCHE. Flagz. AFC_OutputE ror
+/-AFCEE Flage AFC_|nputSequenceium
AFCEE.Flags.plc_zet_clock

The AFC56.Flags. AFC_Set Clock hit is latched in the power up routine, in order to
guarantee that the module will be up and running after power up.

‘ AFCHE Flags AFC_Set_Clock |
’ | ; |

Once the ladder logic receives the input block back from the module it unlatches the
AFC56.Flags.AFC_Set_Clock hit.

The user may want to periodically synchronize the processor and the module's wallclock,
specialy when the date and time information is received from a remote station. In this
case, further ladder logic is required from the user to periodically toggle the
AFC56.Flags.AFC_Set_Clock hit.
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Meter Profile

The ladder logic constantly reads each meter profile. The meter profile informs each
meter type (pulse or orifice) and each product group (gas or liquid). Actualy this
information is not used by most users, but it is very important to the ladder logic in order
to perform other important tasks (write process variables and read calculation results).

The AFC56.Meterg[ X] .Profile controller tag is used to store the profile information for
each meter run:

AFC56.Meterg 0] .Profile - Meter 1 Profile
AFC56.Meterg[ 1] .Profile - Meter 2 Profile

AFC56.Meterg[ 15] .Profile - Meter 16 Profile

The controller tags are interpreted as follows:

Controller Tag Value |Description
AFC56.Meter g x] .Profile.Meter Type 0 Meter x is an Orifice Meter
AFC56.Meterg[ x] .Profile.Meter Type 1 Meter x is a Pulse Meter
AFC56.Meter g x] .Profile.ProductGroup| 0 Meter x uses a Gas product
AFC56.Meter g x] .Profile.ProductGroup| 1 Meter x uses aLiquid product

The example below shows a situation where Meter 0 is configured as a pulse meter and
uses a gas product.

—|-AFCHE. Meters[0]. Profile f...1

AFC56 Meters[0] Profile. MeterT ype

AFCHE M eterz[0]. Prafile. ProductGroup 1]
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- Meter Process Variables

In order to perform flow calculation the module must receive the meter process variables
from the processor.

The process variables will depend on the meter type and product group. So the profile
information (discussed before) is used to decide from which controller tag the variables
will be copied from. The following options are used:

Meter Type Product Group | Use this Controller Tag

Orifice Gas AFC56.Meter g x] .Variables.OrificeGas
Orifice Liquid AFC56.Meterg[x] .Variables.OrificeLiquid
Pulse Gas AFC56.Meter 9] .Variables.PulseGas
Pulse Liquid AFC56.Meterg ] .Variables.PulseLiquid

Follows below the controller tag screenshot from RSL ogix5000 :

—|-AFCHE. Meters[0] .V ariables f...1
+|-AFCEE Meters[0].Wariablez. BID 2#0010_0000_0000_0o0l
+-AFCHE Meterz[0] Wanables. OrificeG az .ol
+|-AFCHE. M eterz[0] Y anables. Onficeliquid
+/-AFCEE Meters[0] Wariables. Pulzel as
+-AFCHE M eterz[0] W ariables. Pulzeliguid

PR R P e
: :
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}

So this means that all the user has to do is to identify where the variables will be copied
from (based on the meter type and product group) and the ladder logic will automatically
select the correct controller tags.

Obs: In order to configure each meter type and product group the user should refer to the
AFC manager software tool.
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For each possible combination, the following variables are used:

1) Meter Type=Orifice& Product Group = Gas

Process Controller Tag Data Type
I nput
Temperature | AFC56.Metergx].Variables.OrificeGas. Temperature REAL
Pressure AFC56.Meterg x].Variables.OrificeGas.Pressure REAL
Differential | AFC56.Meterg[x].Variables.OrificeGas.Differential Pressure| REAL
Pressure

Where x can assume values between 0 and 15.

Follows below an example for Meter 1:

—|-AFCHE. Meters[0] Y ariables. Orificel az —
+|-AFCHE Meters[0] W anables. Onfice az. Rezerved] 0
AFCHE Meters[0]V ariables. Onfice as. Temperature 35.98
AFCHE keters[0] Y ariables. Onificel az. Preszure B3.23
AFCEE. Meters[0] W anables. Onficel az. Differential_Preszure 2Z.58
+/-AFCHE Meterz[0] W anables. Onficel az. Rezerved? 0
+-AFCEE Meterz[0] W ariables. Onficel az. Beserved3 0
+|-AFCEE. Meters[0]. Y aniables. Qiifice az. Rezervedd 1]
+-4FCHE. Meterz[0] W anables. Onficel az. Rezerveds 0
2) Meter Type = Orifice& Product Group = Liquid
Process Controller Tag Data Type
I nput
Water % AFC56.Meterg x].Variables.OrificeLiquid.Water Percent INT
Temperature | AFC56.Meterg[x].Variables.OrificeLiquid. Temperature REAL
Pressure AFC56.Meterg x].Variables.OrificeLiquid.Pressure REAL
Diff Pressure | AFC56.Metergx].Variables.OrificeLiquid.DifferentialPressure | REAL
Density AFC56.Meterg[x].Variables.OrificeLiquid.Density REAL
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+|-AFCHE. Meters[0] anables. Orficeliguid .\ ater_Percent
AFCHE Meterz[0]. W ariablesz. Orificeliguid. T emperature
AFCHE Meterz[0] W ariables. Orificeliquid. Pressure
AFCEE. Meters[0].% ariables. Orificeliquid. Differential_Press...
AFCHE Meterz[0]. W ariablez. Orificeliguid. Density
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—|-AFCHE Meterz[0] Wanables. Orificeliguid A

1z

1.1
42.877995
13.22
3Z.099993

+|-AFCHE. Meters[0]Y anables. Orificeliquid Rezerved] n
+|-AFCHE. Meters[0] ariables. Orficeliquid. Reserved? 1]

3) Meter Type=Pulse & Product Group = Gas

Process I nput

Controller Tag

Data Type

Temperature

AFC56.Meterg[x].V ariables.PulseGas. Temperature

REAL

Pressure

AFC56.Metergx].Variables.Pul seGas.Pressure

REAL

Pulse Count

AFC56.Meterg[x].Variables.PulseGas.Meter_Pulses

DINT

Pulse Frequency

AFC56.Meterg[x].V ariables.Pul seGas.Frequency

REAL

Where x can assume values between 0 and 15.

Follows below an example for Meter 1:

—|-AFCHE. Meters[0]. Y ariables. Pulzel a= A
+|-AFCHE. M eterz[0] Wanables. PulzeG as. Rezerved] n

AFCHE M eterz[0] W ariablez. PulzeG az. T emperature
AFCHE Meterz[0] V ariables. PulzeG az. Pressure
+|-AFCHE. M eterz[0]. Y anables. PulzeG as. Meter_Pulzez

13.32
52.1199949
10

+-AFCHE Meterz[0] W anables. Pulzel az. R ezerved? 1]
+|-AFCHE M eterz[0] Vanables. PulzeG as. Rezerved3 n

.-‘-‘-.FEEE._M_g_ters[_[l].‘nfariables.F'ulseG az. Pulze_Frequency

42,93

4) Meter Type=Pulse& Product Group = Liquid

Process I nput

Controller Tag

Data Type

Water Percent

AFC56.Meterg[x].Variables.PulseLiquid.Water_Percent

INT

Temperature

AFC56.Meterg x].Variables.PulseLiquid. Temperature

REAL

Pressure

AFC56.Metergx].Variables.PulseLiquid.Pressure

REAL

Pulse Count

AFC56.Meterg[x].Variables.PulseLiquid.Meter Pulses

DINT

Density

AFC56.Meterg[x].Variables.PulseLiquid.Density

REAL

Pulse Frequency

AFC56.Meterg[x].Variables.PulseLiquid.Pulse Frequency

REAL

Where x can assume values between 0 and 15.




Follows below an example for Meter 1:

—|-AFCHE. Meterz[0] Y ariables. Pulzeliguid
+-AFCEE Meterz[0] W ariables. Pulzeliquid W ater_Percent
AFCEE. Meters[0] W ariables. PulzeLiquid. T emperature
AFCHE keterz[0]\ ariables. Pulzeliguid. Prezsure
+|-AFCEE Meterz[0] Vanables. Pulzeliguid. Meter_Pulzes
AFCHE Meters[0]V ariables. PulzeLiguid. D ensity

AFCHE kMeterz[0] 4 ariables. Pulzeliguid Pulze_Frequency
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[o..)
13

3Z.98
£3.780001
13222
£3.42

64.193997

Important: The sample ladder logic is configured considering the input variables with
floating point format (default from AFC Manager). However, if Scaled Integer or 4-20
mA formats are used, the user should change the meter variables format from floating
point (REAL) to 32-hit long integer (DINT) in the ladder logic.

©  Process Input Scaling

&

Temperature [*C]

Pressure [kPag]

Differential preszure [kP;

Zero zcale Full scale Default Scaling

i 100 15 Flosting paint | | Floating point ~ |
0 100 0 Floating point | |Floating point ~ |
0 100 0 Floating paint -

Floating point
Scaled integer

4 - 20 ma

The AFC56.Meter§[ 0] .Variables.BID is the function block 1D for each meter. This value
is automatically calculated by the ladder logic, so the user does not have to move any
value to this controller tag.
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- Meter Calculation Results

Once the module has performed the AGA/API calculation, all results are moved to the
processor. The ladder logic will move the calculation results to the controller tags
described in this section.

The calculation results will depend on the meter type and product group. So the profile
information (discussed before) is used to decide to which controller tag the results will be
copied to. The following options are used:

Meter Type Product Group | Use this Controller Tag

Orifice Gas AFC56.Meter 9 X] .Results.OrificeGas
Orifice Liquid AFC56.Meter 9 X] .Results.OrificeLiquid
Pulse Gas AFC56.Meter 9 X] .Results.PulseGas
Pulse Liquid AFC56.Meter 9 X] .Results.PulseLiquid

Follows below the controller tag screenshot from RSL ogix5000 :

—| AFCSE. Meters[0] Results | [}
+-AFCEE Meters[0] Resultz BID 2#0010_0000_0000_oool
+-AFCEE. Meters[0]. A esults.Alams 2#0000_0000_0000_000a
+-AFCHE Meterz[0]. Resultz. Onifice’ az -
+|-AFCHE. Meters[0]. Resultz. Onficeliguid f...1
+/-AFCEE Meterz[0]. Results. PulzeG az R
+-AFCHE Meterz[0]. Results. Pulzeliguid -

So this means that all the user has to do is to identify where the results will be copied to
(based on the meter type and product group) since the ladder logic will automatically
select the correct controller tags.

Obs: In order to configure each meter type and product group the user should refer to the
AFC manager software tool.
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For each possible combination, the following variables are used:

1) Meter Type=Orifice & Product Group = Gas

Calculation Controller Tag Data Type
Result

Net AFC56.Meterg x].Results.OrificeGas.Net_Accumulator DINT
Accumul ator

Net Flow AFC56.Meterg x].Results.OrificeGas.Net_Flowrate REAL

Rate

GrossFlow | AFC56.Meterg x].Results.OrificeGas.Gross_Flowrate REAL

Rate

Fpv AFC56.Meterg x].Results.OrificeGas.Fpv REAL
Cprime AFC56.Meterg x].Results.OrificeGas.Cprime REAL

Where x can assume values between 0 and 15.

Follows below an example for Meter 1.

—|-AFCHE. Meters[0]. Rezultz. Onfice az fo..1
+-AFCHE Meters[0]. Rezults. Onificel az. M et_Accunmulator 129777
AFCEE Meterz[0]. Resultz. Orificelz az. Met_Flowrate 13.98
AFCEE. Meterz[0].Resulks. OrficeG az. Gross_Flowrate 15.64
AFCEE Meterz[0]. Resultz. Orificelaz. Fpy 0.97000003
AFCEE. Meterz[0].Resulks. OnficeGaz. Cprime | 0. 35000001

2) Meter Type = Orifice& Product Group = Liquid

Calculation Controller Tag Data Type
Result

Net AFC56.Meterg x].Results.Orificeliquid.Net_Accumulator DINT
Accumulator
Net Flow AFC56.Metergx].Results.OrificeLiquid.Net_Flowrate REAL
Rate
Gross AFC56.Meterg x].Results.OrificeLiquid.Gross_Accumulator DINT
Accumul ator
Gross AFC56.Meterg x].Results.OrificeLiquid.Standard_Accumulator | DINT
Standard
Accumul ator
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Mass AFC56.Meterg x].Results.OrificeLiquid.Mass_Accumulator DINT
Accumulator
Where x can assume values between 0 and 15.
Follows an example for Meter 1.
—|-AFCHE. Meters[0]. R ezultz. Orificeliguid A
+|-AFCEE Meterz[0]. Resultz. Onficeliguid. M et_dccumulator B33233
AFCHE Meterz[0]. B esultz. Onificeliquid. Met_Flowrate 13.43
+-AFCEE Meterz[0]. Rezults. Onficeliguid. Grozs_Accurmulatar E02522
+|-AFCEE. Meters[0]. Besultz. Qrificeliquid. Grosz_Standard_Accurmulator 540644,
+-AFCHE Meterz[0]. Rezults. Onficeliguid. M asz_Accumulator |L| 300127
3) Meter Type=Pulse & Product Group = Gas
Calculation Controller Tag Data Type
Result
Net AFC56.Meterg[x].Results.PulseGas.Net_Accumulator DINT
Accumulator
Net Flow AFC56.Meterg x].Results.PulseGas.Net_Flowrate REAL
Rate
GrossFlow | AFC56.Meterg x].Results.PulseGas.Gross Flowrate REAL
Rate
Fpv AFC56.Meterg[x].Results.Pul seGas.Fpv REAL
Cprime AFC56.Meterg x].Results.PulseGas.Cprime REAL

Where x can assume values between 0 and 15.

Follows an example for Meter 1:

—|-AFCRE. Meters[0]. R esults. Pulzel as Io.. 1
+/-AFCHE Meterz[0]. Rezults. Pulzei az. Met_Accumulator 455233
AFCEE Meters[0] Resultz. Pulzez az. Met_Flowrate 32.233002.
AFCHE Meters[0]. R esults. Pulzel as. Grogs_Flowrate 40. 743999
AFCHE Meterz[0] Besulte. PulzeG as Fpy 0.97860003
AFCEE. Meters[0] R esultz. Pulzelz az. CPrime 0. 757499949
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4) Meter Type = Pulse& Product Group = Liquid

Calculation Controller Tag Data
Result Type

Net AFC56.Meterg x].Results.PulseLiquid.Net_Accumulator DINT
Accumul ator
Net Flow AFC56.Meterg x].Results.PulseLiquid.Net_Flowrate REAL
Rate
Gross AFC56.Meterg x].Results.PulseLiquid.Gross Accumulator DINT
Accumulator
Gross AFC56.Meterg x].Results.PulseLiquid.Gross Standard Accumulator | DINT
Standard
Accumulator
Mass AFC56.Meterg x].Results.PulseLiquid.Mass_Accumulator DINT
Accumul ator

Where x can assume vaues between 0 and 15.

Follows an example for Meter 1:

—|-AFCHE. Meterz[0]. R esultz. PulzeLiguid fo..t -
+-AFCEE. Meterz[0]. Results. Pulzeliquid Met_Accumulator ARGEEIG
AFCEE. Meters[0]. R esults. PulzeLliquid. Het_Flowrate 3Z.630001
+/-AFCHE Meterz[0]. Rezults. Pulzeliquid Grosz_Accurmulator BO0Z233
+|-AFCEE. Meterz[0]. Rezultz. Pulzeliguid. Grozs_Standard_&ccumulator 430422

+-AFCEE Meters[0]. Results. Pulzeliquid Maszs_Accurnulatar 400533
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- Molar Analysis (for gas product only)

If the application uses a chromatograph to send the molar concentrations to the module,
the sample ladder may dynamically supply all molar concentrations to the MVI156-AFC.

Initially, the user should check the "Selected” checkboxes for all elements using the AFC
Manager (clicking on the Analysis button in the Meter Configuration window).

In order to write the molar concentration values from the ladder logic, the user should set
the AFC56.Analysis.Enable bit. After that, any molar concentration configuration
performed through AFC Manager will be overwritten by the ladder logic.

— | AFCEE. Analysis L)
AFCHE Analyziz.Enable 1

+|-AFCEE. Analysiz. Meter umber I:II
+-AFC56.Analysis. BID 0

All the user hasto do isto refer to the Metergx].Analysis controller tag in order to move
the concentrations for each meter (x assumes values between 0 and 15).
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—|-AFCHE. M eterz[0] Analysis f...0
+-AFCHE. Meterz[0]. Analysiz. C1 5000
+-AFCHE Meterz[0] Analygiz. M2 1700
+|-AFCEE. Meters[0] Analyziz. CO2 300
+-AFCHE. Meterz[0] Analysiz. C2
+-AFCEE. Meterz[0] Analysiz. C3
+|-AFCEE. Meterz[0]. Analysiz. H20
+-AFCHE Meterz[0] Analysiz. H2S
+|-AFCEE Meterz[0] Analyziz. H2
+/-AFCHE Meters[0]. Analysiz. CO
+-AFCHE Meterz[0] Analpgiz. 02
+|-AFCEE Meterz[0] Analyziz. | C4
+-AFCHE Meterz[0] Analpziz. T4
+/-AFCEE Meterz[0] Analvsiz. |C5
+|-AFCHE, Meters[0]. Analyziz. HCH
+-AFCHE. Meterz[0] Analysiz. CE
+|-AFCEE Meters[0] Analyziz.C7F
+-AFCHE. Meterz[0]. Analysiz. C2
+-AFCHE. Meterz[0] Analysiz.Ca
+|-AFCEE Meters[0] Analy=ziz.C10
+/-AFCHE Meterz[0] Analyziz.He
+-AFCEE Meters[0] Analvziz.Ar
+|-AFCHE. Meters[0] Analyziz.Meolh
+-AFCHE Meters[0] &nalpziz. L=_LI..

|+ AFCEE. Meters[0] Analpziz. Ly L.

oo o/ o ool o

[
=
[
[

oo\ o/ o/olo o o|lo o o|olo

The concentrations are entered as scaled integer format where 10000 = 100%. For
example:

C1=9168 => 91.68%

The sum of al concentration should be 100%. Sometimes the chromatograph can
generate values which total is dightly less (or more) than 100%. In this case the user
should configure the Normalization Error Tolerance parameter in the AFC Manager in
order to make sure that the module will not generate any alarms.

When the module detects that a molar concentration value has changed it will generate an
event. However, when the values are updated from ladder logic using a chromatograph
deviceit is not convenient to generate an alarm every time a concentration value changes.
In this case the user may configure the module to not generate any alarms when a molar
value is modified.
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So the user should check the "Meter Configuration-> Ctrl Options->Treat Anaysis as
Process Input” checkbox:

:  Meter Control Options @

OO0O00O0000

8 [ Split-double accumulators

O

15 [] Meter enable

Done

- Reset Resettable Accumulator

The sample ladder logic shows how to reset all resettable accumulators for a meter.
However, most customers will prefer to reset the resettable accumul ators when the
archives are created. The module can be configured to automatically reset the resettable
accumulators upon period end using Meter-Relative words Mh00341 (daily archive) and
Mh00421 (hourly archive) in the Primary Modbus Slave. In order to use this feature, no
ladder logic is required.

Please refer to Appendix B for furthr information about this subject.

Some customers may decide to reset the resttable accumulators from the ladder logic
(specialy if using batch operation).



+
¢:+:4
ProSoft
TECHNOGLDGY

Corporate Office:
1675 Chester Avenue
Fourth Floor
Bakersfield, CA 93301

661/716-5100
Fax: 661/716-5101
e-mail: prosoft@prosoft-technology.con

In this case the user should toggle the following bit commands:

Command UsethisController Tag Description

Enable AFC56.Reset.Enable This value should be set as 1 in order
to enable the command. If this value
is 0 the module will ignore the reset
commands from the ladder

Select Meter AFC56.Reset.Meter Select the meter number (1 to 16) for
the reset command

Reset Resttable | AFC56.Reset.Sgnals.Res Accl | If this bit is set to 1 the module will

Accumulator 1

reset Accl for the selected meter.
The ladder logic will reset this
command.

Reset Resttable
Accumulator 2

AFC56.Reset.Sgnals.Res Acc2

If thisbit is set to 1 the module will
reset Acc2 for the selected meter.
The ladder logic will reset this
command.

Reset Resttable
Accumulator 3

AFC56.Reset.Sgnals.Res Acc3

If this bit is set to 1 the module will
reset Acc3 for the selected meter.
The ladder logic will reset this
command.

Reset Resttable
Accumulator 4

AFC56.Reset.Sgnals.Res Acc4

If this bit is set to 1 the module will
reset Acc4 for the selected meter.
The ladder logic will reset this
command.

Obs: the AFC56.Reset.BID and AFC56.Reset.Action tags are automatically updated by
the ladder logic s the user does not have to enter any value for this tags.

Follows the screenshot for this data structure. Note that the Sel_Stream bits are not used
for thisMVI156-AFC version.
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—]-AFCEE. Feset

—AFCHE R ezet Enable

(|

H-AFCEE. Reset BID

(|

F-AFCHE. R eset. b eter

[+]-4FCRE. R eset Action

[=]-AFCBE.Reset. Signals

—AFCHE Reset Signals. Sel_Stream

—AFCHE Reset Signals. Sel_Stream?

—AFCEE Fezet. Signalz. Sel_Stream3

—AFCHE Reszet Signals. Sel_Streamd

—AFCEE Rezet. Signalz. Res_fccl

—AFCEE Reset Signals. Res_fcc?

—AFCEE Reset Signals. Res_fcc3

—AFCEE Rezet Signalz. Res_Accd

—AFCHE Reszet Signalzw_Daily_Archive

—AFCHE Reset Signals.'_Hrly_Archive

oolo|lo|o|o|lo| o o|o|O|=— O~ |O|F|=—
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- Write Hourly/Daily Archive

The sample ladder logic shows how to create hourly or daily archive. Its very important
to notice that the sasmple ladder automatically creates both archives, depending on the
configured End-of-day minute and End-of-hour minute parameters enterred in the
AFC Manager. So most of the users will not need to generate the archives from ladder
logic.

In order to create archives from ladder logic, the user should refer to the following data
tags:

Command Use this Controller Tag Description

Enable AFC56.Reset.Enable This value should be set as 1 in order
to enable the command. If this value
is 0 the module will ignore the
commands from the ladder

Select Meter AFC56.Reset.Meter Select the meter number (1 to 16) for
the archive command

Write Daily AFC56.Reset.Sgnals. If this bit is set to 1 the module will

Archive Wr_Daily_Archive generate adaily archive

Write Hourly AFC56.Reset.Sgnals. If this bit is set to 1 the module will

Archive Wr_Hrly Archive gererate an hourly archive
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- Set the Processor Time

This logic was added for convenience purposes only. It shows how to set the processor
time and date information using a controller tag as the source:

S5

Set Spstem Value
Clazz name Wis LCLOCKTIME
Instance name

Altribute Mame DateTime
Source AFCHE clockstructure Year
2001 €

AFCHE. Flags.ple_set_clock
10

The source of the informationis:

Value Controller Tag

Y ear AFC56.clockstructure.Year

Month AFC56.clockstructure.Month

Day AFC56.clockstructure.Day

Hour AFC56.clockstructure.Hour

Minute AFC56.clockstructure.Minute

Seconds AFC56.clockstructure.Second

Miliseconds AFC56.clockstructure.msec

[=]-4F C5E. clock structure [
[+]-AFCEE. clock structure Year 2001
[+]-&FCEE. clock.structure. M onth 3
[+]-AFCHE. clock structure. D ayp 3n
H-AFCEE. clock structure. Hour

H-4FCHE. clockstructure. Minute
H-4FCEE. clockztucture. zecond
H-AFCEE. clock structure. meec

(|

(|

(|

O | 00| D0 | o

(|
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The ladder logic should toggle the following bit in order to transfer the date and time
information to the processor.

Command Controller Tag

Write Clock AFC56.Flags.plc set clock
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- Checking Meter Alarms

The ladder logic continously informs if a meter has an alarm or not. Refer to the
following controller tags for the meter alarm status:

I nfor mation Controller Tag Values

Meter 1 Alam | AFC56.9te_Alarms.Meter1 0 = Meter 1 does not have alarm
Status 1=Meter 1 hasalarm

Meter 2 Alarm | AFC56.Ste_Alarms.Meter2 0 = Meter 2 does not have alarm
Status 1 =Meter 2 hasalarm

Meter 3 Alarm | AFC56.9te_Alarms.Meter3 0 = Meter 3 does not have alarm
Status 1 = Meter 3 hasalarm

Meter 4 Alam | AFC56.Ste_Alarms.Meter4 0 = Meter 4 does not have alarm
Status 1 =Meter 4 hasalarm

Meter 16 Alarm | AFC56.Ste_Alarms.Meter 16 0 = Meter 16 does not have alarm
Status 1 = Meter 16 hasalarm

For the example below, meter 1 and meter 2 has alarms. All other meter does not have
any alarms.
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[=1-AFCFE Site_Alarms

—AFCBE Site_Alarms. M eterl

—&FCRE. Site_dAlarms. Meter2

—AFCRE. Sike_Alarms. b eterd

—AFCEE. Site_dlarms. Meterd

—AFCHE. Site_Alarms. b eterd

—AFCRE Site_Alarms. b eterb

—AFCERE. Site_dAlarms. Meter?

—AFCRE. Site_Alarms. b eterd

—AFCHE. Site_Alarms. M eterd

—&FCRE. Site_dAlarms. Meter] 0

—AFCHE. Sike_Alarms. keter 1

—AFCEE. Site_dlarms. Meter] 2

—AFCEE Sike_Alarms. Meter! 3

—AFCHE Sike_Alarms. Meterl 4

—AFCEE. Site_dAlarms. Meter1b

—AFCHE. Sike_Alarms. Meter] 6

olo|lo|o|jo|lo|lo| oo 0|0 |=—
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For each meter, the ladder logic also informs which alarm was generated. Refer to the

folowing controller tags for the meter alarm information:

Infor mation Controller Tag Values

Meter 1 Alarm | AFC56.Meterg[ 0] .Results.Alarms | Please see table below
Meter 2 Alarm | AFC56.Meterg 1] .Results Alarms | Please see table below
Meter 3 Alarm | AFC56.Meterg 2] .Results. Alarms | Please see table below
Meter 4 Alarm | AFC56.Meterg 3] .Results. Alarms | Please see table below
Meter 16 Alarm | AFC56.Meterg[ 15] .Results.Alarms | Please see table below

Each Alarm word is interpreted as follows:

Bit Number | Description

Input out of range: Temperature

Input out of range: Pressure

Input out of range: Differential Pressure

Input out of range: Flowing Density

AIWIN[(FR[O

Input out of range: Water Content
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5 Deifferential Pressure Low

6 Reserved

7 Reserved

8 Orifice Characterization Error

9 Analysis Total Zero

10 Analysis Total Not Normalized

11 AGA 8 Cdculation Error

12 API Calculation Error: Density Correction
13 API Calculation Error: Ctl

14 API Calculation Error: Vapor Pressure
15 API Calculation Error: Cpl

The following screenshot shows an example where the meter 1 hasan * Input Out of
Range: Temperature” alarm

' AFC5E Meters[0] Fresults Lo
[FH[-AFCEE. Meters[0]. Resultz. BID 2#0010_0010_0000_0ool
[+]-&FCBE Meterz[0] Results. Alarms Z2#0000_0000_0o0o_oool
[FH[-&FCEE.Meters[0]. Results. Orificel az fo..)
[+-4FCEE. Meters[0]. R esultz. Orificeliquid f...
H {...
H {...

H-AFCEE. Meters[0]. Besultz. Pulzei az
H-AFCEE. Meters[0]. Besultz. Pulzeliquid

h
'
'
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- Site Status

The ladder logic continoudly reads the site status from the MV156-AFC. Follows the
controller tags that are used:

Infor mation Controller Tag

AFC56(16) Released AFC56.Ste Status. AFC_ACTIVE
Checksum Alarms AFC56.9te Satus.Checksum Alarms
PLC Halted AFC56.Ste SatusPLC_Halted

Cfg Changed AFC56.Ste Satus.Cfg changed
Power Up AFC56.9te Status.Powerup

Cold Start AFC56.Ste Satus.ColdStart

[=-4FC5E. Site_Status (..
—aFCEE. Site_Statuz AFC_aCTIVE
—AFCHE Site_Status. Checkaurn_Alarms
—&FCEE. Site_Status. reserved2
—&FCHE Site_Statuz rezerveda
—AFCHE.Site_Statuz PLC_HALTED
—A&FCHE Site_Statusz. Cfg_changed
—&FCHE Site_Status. Powerup
—&FCRE. Site_Status. ColdStart
—AFCHE Site_Statuz rezerveds
—AFCHE Site_Statuz reseredd
—&FCEE. Site_Status. reserved]l
—&FCHE Site_Statuz. rezervedl ]
—AFCEE Site_Status reserved] 2
—AFCHE Site_Status reserved] 3
—AFCHE Site_Status. reserved] 4
—AFCHE Site_Status reserved]b

o |o|o|ojlolo|o|lo|lo|o|o|o|l0|o| O |-
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- Modbus Gateway

The ladder logic can be used to read or write data from one of the internal Modbus
Slaves. Any data that is not part of the AFC56.Meterg[].Results will have to be read or
written throught the Modbus Gateway blocks.

Each block can transfer up to 200 words of data and uses a specific
AFC56.Modbus.Gateway[] controller tag. Each one of these tags must be configurable in
order to read or write data between the module and the processor.

Follows below the simple steps for the user in order to use the Modbus Gateway blocks:

1) First of al the user should identify how many words (total) will be transferred. The
sample ladder supports up to 2000 words.

2) Based on the number of registers to be transferred, the user should calculate how many
Modbus Gateway blocks will be necessary. Each block contains up to 200 registers. For
example: if 700 registers will be used to transfer data then 4 Modbus Gateway blocks will
be required.

3) Based on the number of Modbus Gateway blocks, the user should configure the
AFC56.Modbus.BlockCount controller tag.

= A4F 56 Madbus food}
[+]-AFCHE.Modbuz. Block Count 4]
[+]-&FC5E. M odbuz. 3 ateway fo..1

For example: if the user configures the number of blocks as 4, the ladder logic will
automatically send the following Modbus Gateway blocks to the module:

AFC56.Modbus.Gateway[0]
AFC56.Modbus.Gateway|[ 1]
AFC56.Modbus.Gateway| 2]
AFC56.Modbus.Gateway| 3]

The maximum number of blocksis 10.

If the AFC56.Modbus.BlockCount controller tag is configured as O the module will not
send any Modbus Gateway blocks.
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4) Refer to the Modbus Map document and identify the addresses of all registersin the

Primary Slave.

5) Using the AFC Manager, remmap the registers from the Primary Slave to the Virtual
Slave (refer to AFC Manager User Manua for further information about this subject).
The user must also set a Virtual Slave Address greater than O in order to activate the

Virtua Slave.

6) In the sample ladder logic, configure each Modbus Gateway Block using the following

controller tags:

Parameter | Controller Tag Values
Enable AFC56.Modbus.Gateway[ 0] .Config.Enable 0 = The module will ignore
Transaction this request
1 = The module will
process this request.
Start AFC56.Modbus.Gateway| 0] .Config.SartRegister Start register in the Modbus
Register Slave to be written or read
from
Register AFC56.Modbus.Gateway] 0] .Config Register Count Number of words to be
Count written or read between the
module and the processor.
Function AFC56.Modbus.Gateway[ 0] .Config.FunctionType Write | 0 = Read from MVI156-AFC
Type 1 = Writeto MVI56-AFC
Register AFC56.Modbus.Gateway| 0] .Config.Register Type Input | 0 = Holding Register
Type 1 = Input Register
Slave Type | AFC56.Modbus.Gateway[0].Config.SaveType Virtual 0 = Primary Slave
1=Virtua Save

Obs: It is strongly suggested that the user should first configure all parameters having the
Enable bit set to 0. Once the configuration is finished than the Enable bit can be set to 1.

Example:

In order to write 200 words from the processor to the Primary Modbus Slave starting at
holding register address 2000, the AFC56.Modbus.Gateway[ 0] block should be
configured as follows:
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El-.&FEEE.Mndbus.Eateway[U].Ennfig .
—&FCHE kModbus. G atewap[0]. Canfig. E nable 1
[+]-A4FCEE. Modbuz. G atewwap[0]. Config. StartRegister 2000
[+]-AFCEE. Modbuz. G atewaw[0]. Config. B egisterCount 200

—&FCHE Modbus G atewap[0]. Canfig. Function T ype_Wwite
—&FCEE Modbus. G ateway[0]. Config. Register T ype_Input
—AFCHE Modbus. Gatewan[0]. Config. SlaveT ype_irtual

7) Refer to the AFC56.Modbus.Gateway[ x] .WriteData or
AFC56.Modbus.Gateway[ x] .ReadData controller tags depending on the configured
function type:

- If the Modbus Gateway block usesa READ function type:

The datawill be read to the AFC56.Modbus.Gateway[ x] .ReadData[] array.

- If the Modbus Gateway block usesa WRITE function type:

The datawill be written from the AFC56.Modbus.Gateway[ x] WriteData[] aray.

Obs: The BID and BOD controller tags are automatically generated by the ladder logic so
the user does not have to write any value to these controller tags.
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How does the sample ladder works?

This section presents a general overview on how the sample ladder logic works.. For

further information about specific rungs, please refer to the ladder logic comments in the
ladder file.

The ladder logic consists on basically sending output blocks to the MV156-AFC and
receiving the input blocks from the module. Each block contains a Block Sequence
number that identifies the block. The input response block sent by the module will also
contain the same Block Sequence Number as the previou output block.

 J

 J

|

——d —d

So the ladder logic basically performs the following sequence:

1 — Receives the input block from the MVI56-AFC

2 — Copies the input block content from the input buffer to the controller tags based on
the Block Sequence Number

3 — Increments the next Block Sequence Number
4 —Builds the next output block with the new Sequence Number

5 — Sends the new output block to the module.
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The sample ladder uses the following Block Sequence Number to generate output blocks:

Block Description

Sequence
Number
1 Process variables, enable/disable (al Meters).

Write Molar Analysis (Meter 1) and read profile (Meter 1)
2 Process variables, enable/disable (all Meters).

Write Molar Analysis (Meter 2) and read profile (Meter 2)
3 Process variables, enable/disable (all Meters).

Write Molar Analysis (Meter 3) and read profile (Meter 3)
4 Process variables, enable/disable (all Meters).

Write Molar Analysis (Meter 4) and read profile (Meter 4)
5 Process variables, enable/disable (al Meters).

Write Molar Analysis (Meter 5) and read profile (Meter 5)
6 Process variables, enable/disable (all Meters).

Write Molar Analysis (Meter 6) and read profile (Meter 6)
7 Process variables, enable/disable (all Meters).

Write Molar Analysis (Meter 7) and read profile (Meter 7)
8 Process variables, enable/disable (all Meters).

Write Molar Analysis (Meter 8) and read profile (Meter 8)
9 Process variables, enable/disable (all Meters).

Write Molar Analysis (Meter 9) and read profile (Meter 9)
10 Process variables, enable/disable (all Meters).

Write Molar Analysis (Meter 10) and read profile (Meter 10)
11 Process variables, enable/disable (al Meters).

Write Molar Analysis (Meter 11) and read profile (Meter 11)
12 Process variables, enable/disable (al Meters).

Write Molar Analysis (Meter 12) and read profile (Meter 12)
13 Process variables, enable/disable (all Meters).

Write Molar Analysis (Meter 13) and read profile (Meter 13)
14 Process variables, enable/disable (al Meters).

Write Molar Analysis (Meter 14) and read profile (Meter 14)
15 Process variables, enable/disable (al Meters).

Write Molar Analysis (Meter 15) and read profile (Meter 15)
16 Process variables, enable/disable (al Meters).

Write Molar Analysis (Meter 16) and read profile (Meter 16)
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17 Modbus Gateway Block O (if configured)
18 Modbus Gateway Block 1 (if configured)
19 Modbus Gateway Block 2 (if configured)
20 Modbus Gateway Block 3 (if configured)
21 Modbus Gateway Block 4 (if configured)
22 Modbus Gateway Block 5 (if configured)
23 Modbus Gateway Block 6 (if configured)
24 Modbus Gateway Block 7 (if configured)
25 Modbus Gateway Block 8 (if configured)
25 Modbus Gateway Block 9 (if configured)

Each Process Block (Block Sequence Number 1 to 16) is organized as follows:

Process Block ( uses Transaction Numbersfrom 0 to 16)

Controller Tag Controller Tag Description

Begin End

AFC56.outputbuffer[0] Transaction Number [X]
AFC56.outputbuffer[1] Block Length (226)
AFC56.outputbuffer2] AFC56.outputbuffer[13] | Meter 1 Process Variables
AFC56.outputbuffer[14] | AFC56.outputbuffer[25] | Meter 2 Process Variables
AFC56.outputbuffer[26] | AFC56.outputbuffer[37] | Meter 3 Process Variables
AFC56.outputbuffer[38] | AFC56.outputbuffer[49] | Meter 4 Process Variables
AFC56.outputbuffer[50] | AFC56.outputbuffer[61] | Meter 5 Process Variables
AFC56.outputbuffer[62] | AFC56.outputbuffer[73] | Meter 6 Process Variables
AFC56.outputbuffer[74] | AFC56.outputbuffer[85] | Meter 7 Process Variables
AFC56.outputbuffer[86] | AFC56.outputbuffer[97] | Meter 8 Process Variables
AFC56.outputbuffer[98] | AFC56.outputbuffer[109] | Meter 9 Process Variables

AFC56.outputbuffer[110]

AFC56.outputbuffer[121]

Meter 10 Process Variables

AFC56.outputbuffer[122]

AFC56.outputbuffer[133]

Meter 11 Process Variables

AFC56.outputbuffer][134]

AFC56.outputbuffer[145]

Meter 12 Process Variables

AFC56.outputbuffer[ 146]

AFC56.outputbuffer[157]

Meter 13 Process Variables

AFC56.outputbuffer[158]

AFC56.outputbuffer[ 169]

Meter 14 Process Variables

AFC56.outputbuffer[170]

AFC56.outputbuffer[181]

Meter 15 Process Variables

AFC56.outputbuffer[182]

AFC56.outputbuffer[ 193]

Meter 16 Process Variables

AFC56.outputbuffer[194]

AFC56.outputbuffer[195]

Enable Meters

AFC56.outputbuffer[ 196]

AFC56.outputbuffer[197]

Disable Meters

AFC56.outputbuffer[ 198]

AFC56.outputbuffer[199]

Reset Acc, Write Archives

AFC56.outputbuffer[ 200]

AFC56.outputbuffer[224]

Molar Analysis for Meter [X]

AFC56.outputbuffer[225]

AFC56.outputbuffer[227]

Read Meter [x] Profile

AFC56.outputbuffer[226]

AFC56.outputbuffer[246]

Not Used
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| AFC56.outputbuffer[247] |

| Transaction Number [x]

So once the module receives this output block, it will perform the required calculations
and then build the input resporse block to be sent to the processor. The module will use
the same offsets as the output block. For example: the calculation results for Meter 9 will
be copied at offset 98 in the input block.

M odbus Gateway Block ( uses Transaction Numbersfrom 17 to 26)

Each Modbus Gateway block has the following structure:

Controller Tag Controller Tag Description

Begin End

AFC56.outputbuffer[0] Transaction Number [y]
AFC56.outputbuffer[1] Block Length'
AFC56.outputbuffer[ 2] Modbus Gateway BOD
AFC56.outpubuffer[ 3] Start Register
AFC56.outputbuffer[4] Register Count
AFC56.outputbuffer[5] AFC56.outputbuffer[204] | Reserved for Modbus Gateway
AFC56.outputbuffer[205] | AFC56.outputbuffer[246] | Not Used
AFC56.outputbuffer[247] Transaction Number [y]

! The block length will depend on the Register Count parameter entered by the user.

Wallclock Block (uses Transaction Number =99)

The wallclock block has the following structure:

Controller Tag Controller Tag Description

Begin End

AFC56.outputbuffer[O] Transaction Number = 99
AFC56.outputbuffer[1] Block Length =7
AFC56.outputbuffer[ 2] Wallclock BOD
AFC56.outputbuffer[ 3] Y ear
AFC56.outputbuffer[4] Month




Corporate Office:

*
+:+:4
b 1675 Chester Avenue
Fourth Floor
Bakersfield, CA 93301
TECHHNOQLDGY

661/716-5100
Fax: 661/716-5101
e-mail: prosoft@prosoft-technology.con

AFC56.outputbuffer[ 5] Day
AFC56.outputbuffer[ 6] Hour
AFC56.outputbuffer[ 7] Minute
AFC56.outputbuffer[8] Seconds
AFC56.outputbuffer[9] Transaction Number = 99

APPENDIX A - Modbus Gateway Application

This appendix shows a sample application that shows how the user would read specific
data from the MVI156-AFC using the Modbus Gateway blocks.

Q: | want to read the Net Accumulator totalizer values from yesterday’ s archive (Meters
1 to 4) from the MV156-AFC to the Controllogix processor. These are al orifice meters
(gas product).

Follow the steps below:

1) This application will only transfer 8 words (each totalizer occupies 2 words).

2) Since the number of words is less than 200, it means that only one Modbus Gateway
block will be used (AFC56.Modbus.Gateway[0])

3) Configure the AFC56.Modbus.BlockCount tag with avalue of 1.
4) In order to identify the register addresses in the Primary Modbus Slave, the user should

refer to the following spreadsheet that shows the addresses for the hourly and daily
archives:

Input Registers
Meter| Start Daily Archive | End Daily Archive | Start Hourly Archive| End Hourly Archive
1 0 1059 1060 2499
2 2500 3559 3560 4999
3 5000 6059 6060 7499
4 7500 8559 8560 9999
5 10000 11059 11060 12499
6 12500 13559 13560 14999
7 15000 16059 16060 17499
8 17500 18559 18560 19999
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9 20000 21059 21060 22499

10 22500 23559 23560 24999
11 25000 26059 26060 27499
12 27500 28559 28560 29999
13 30000 31059 31060 32499
14 32500 33559 33560 34999
15 35000 36059 36060 37499
16 37500 38559 38560 39999

Each archive occupies a 30-word block. For example, for meter 1:

Archive Start Register End Register

Y esterday 0 29

2 daysago 30 59

3 daysago 60 89

4 days ago 90 119

5daysago 120 149

Follows the structure of each achive. The first 10 words are common for all archives. The
rest of the archive structure will depend on the meter type or produc group:

Pre-defined Over head

Start Offset | End Offset Data Type | Description

00 01 Dt Closing timestamp of archive
02 wWd Flowing period

03 Bm Cumulative meter alarms

04 Bm Cumulative status

05 wWd Event counter

06 07 Dw Flowing period, seconds

08 09 Dt Opening timestamp of archive

Orifice M eter with Gas Product

Start Offset | End Offset Data Type | Description

10 11 Acc Accumulator totalizer, net/ligeqv
12 13 Fp Accumulator residue, net/ligegv
14 15 Fp Flow rate, net/ligeqv
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16 17 Fp Temperature, CU

18 19 Fp Pressure, CUg

20 21 Fp Differential pressure, CU

22 wd Relative density 15¢C/15¢C, e-4
23 wd Compressibility, reference, e-4
24 wWd Compressihility, flowing, e-4

25 wd Fpv, e-4

26 wd Velocity of approach factor, Ev, e-4
27 wd Expansion factor, Y, e4

28 wd Coefficient of discharge, Cd, e-4
29 wWd Reserved

Pulse M eter with Gas Product

Start Offset | End Offset Data Type | Description

10 11 Acc Accumulator totalizer, net/liqgeqv
12 13 Fp Accumulator residue, net/ligeqv
14 15 Fp Flow rate, net/ligeqv

16 17 Fp Temperature, CU

18 19 Fp Pressure, CUg

20 21 Fp K-Factor

22 23 Fp Meter Factor

24 wd Relative density 15¢C/15¢C, e-4
25 wd Compressibility, reference, e-4
26 wd Compressibility, flowing, e-4

27 wd Fpv, e-4

28 29 wd Reserved

Orifice Meter with Liguid Product

Start Offset | End Offset Data Type | Description

10 11 Acc Accumulator totalizer, net/ligeqv
12 13 Fp Accumulator residue, net/ligegv
14 15 Fp Flow rate, net/ligeqv

16 17 Fp Temperature, CU

18 19 Fp Pressure, CUg
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20 21 Fp Differential pressure, CU

22 23 Fp Flowing density, CU

24 wd Corrected density, kg/m3 e-1

25 wd Cil e-4

26 wd Cpl e-4

27 wd Velocity of approach factor, Ev, e-4
28 wd Expansion factor, Y, e4

29 Wd Coefficient of discharge, Cd, e-4

Pulse Meter with Liguid Product

Start Offset | End Offset Data Type | Description

10 11 Acc Accumulator totalizer, net/liqgeqv
12 13 Fp Accumulator residue, net/ligeqv
14 15 Fp Flow rate, net/ligeqv

16 17 Fp Temperature, CU

18 19 Fp Pressure, CUg

20 21 Fp K-Factor

22 23 Fp Meter Factor

24 25 Fp Flowing density, CU

26 wWd Water content, % e-2

27 wd Corrected density, kg/m3 e-1

28 Wd Ctl e-4

29 wd Cpl e-4

So the user isinterested in the following input registers:

Primary Modbus Slave
Input Register Address

Description

10 Net Acc Totalizer from Y esterday archive —Meter 1
11 Net Acc Totalizer from Y esterday archive —Meter 1
2510 Net Acc Totalizer from Y esterday archive — Meter 2
2511 Net Acc Totalizer from Y esterday archive — Meter 2
5010 Net Acc Totalizer from Yesterday archive — Meter 3
5011 Net Acc Totalizer from Y esterday archive —Meter 3
7510 Net Acc Totalizer from Y esterday archive — Meter 4
7511 Net Acc Totalizer from Y esterday archive — Meter 4




Corporate Office:

*
+:+:4
b 1675 Chester Avenue
Fourth Floor
Bakersfield, CA 93301
TECHNOOQLDGY

661/716-5100
Fax: 661/716-5101
e-mail: prosoft@prosoft-technology.con

5) Using the AFC Manager the user should remmap the registers above to the Virtua
Slave. In this example we will remmap the addresses as follows:

Virtual Modbus Slave | Primary Modbus Slave
Input Register Address | Input Register Address

0 10

11

2510

2511

5010

5011

7510

~N|O|OR[WIN|F

7511

£ Indirect Address Remapping

Select Regizter Block e

Holding  Input + HRegister BIDCE% Bictious Next |

Description When addressing Accesz asz Inpt Beg with Wt Enb
Mtr 1 Yesterday Acc | 0000 10 [w | i‘
Mtr 1 Yesterday Acc | 00 11 [w [ 7]
Mtr 2 Yeszterday Acc | 0002 2810 [w B
Mtr 2 Yesterday Acc | 0003 2511 [w [ 7]
Mtr 3 Yesterday Acc | 0004 A010 [w B
Mtr 3 Yesterday Acc | 0005 a1 [w [l
Mtr 4 Yeszterday Acc | O00E a0 [w B
Mtr 4 Yesterday Acc | 0007 7511 [w [ 7]
| Q00a B ]
| 0003 k2] m E
Reszult
Tranzmitted 7 Bead
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Obs: the past archives and events are always input registers. All other data should be
remmaped as holding registers.

6) In the sample ladder we can now configure the Modbus Gateway block to read 6 input
registers words from the Virtual slave starting at address O:

E-.-'—‘-.FEEE.Mudbus.Gateway[I]].Eanig {...
—&FCEE Modbusz. G ateway[0]. Config. Enable

H-AFCEE. Modbus. G atewap[0]. Canfig. StartB egister
H-4FCHE. kM odbus. G atewap[0]. Canfig. B egister Covint
—&FCEE Modbusz. G atewway[0]. Config. FunctionT ype_wite
—a&FCHE Modbus. G atewap[0]. Config. B egister Type_|nput
—AFCHE Modbus. Gatewan[0]. Caonfig. SlaveT ype_irtual

(|

(|

FlR|lo|lo|lo| |-~

7) The datawill be available in the AFC56.Modbus.Gateway[ 0] .ReadData[ O] controller
tag.

The following screenshots shows that, for this example, the totalizer values are:

Totalizer for yesterday’s archive

Meter 1 5
Meter 2 7
Meter 3 11

Meter 4 14
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E Meter Archive
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Site Mame |H‘v‘| Flow Station

Meter Tag |Hl]1 |

- Select Meter

b eter
—5Select Archives

{3 Hourly

Temperature ["C)

Preszure [KPag)

- Feference comprezszibility
- Flowing comprezsibiliby

Result ——
“ Success ‘

Fre

Relative denzity [15°CA15°C)

2003-09-

ERUVALIRIIN T|osing timestamp of archive

CECO i it 215
0000k Alarmz

Ditferential Pregzure [kPa]

Welooity of approach factor E v

Coefficient of dizcharge Cd

Qluse‘ Print ‘ Log ‘

Meter 2 — Yesterday Archive
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Cite Hame |I'-|".'I Flow Station

Meter Tag |HI]2

r Select Meter
[ ot |
b eter ﬁ

r Select Archives

(=} Daily

—Hesult
‘ Success |

Eluse‘ Elint‘ Log |

2003-03-03.00:0(

LN Clozing timestamp of archive
09-02_00:00:00

w Flowing period
Event counter
LELURE AU 1t flowy rate [x m3dh)

3.09935 |EEETRE e
13.20002  FereessmenieEn|

N i sy (15°C15°C)
- Reference compreszibility

2003 Opening timestamp of archive
Status [bits B-15)

Alarms

R
MHet accumulatar [+ m3]

0 9 Accurnulatar residue

1 b Differential Prezsure [KFa]

J.‘}f
1.0008 Yelocity of approach factor Ev

0.9676 Expansion factar ¥

Flowwing compreszibility

Fpee

Coetficient of discharge Cd

Meter 3 — Yesterday Archive

Meter Archive

-

Site Hame |Hw Flow Station

Meter Tag |Hl]3

rSelect Meter

Meter
rSelect Archives

%ZI @ Dail_','

> Hourly

Resull ———
ﬂ Success |

Eluse| Print ‘ Log |

Clozing imestamp of archive

Flowing peniod
Event counter

A003-09-02.00:00:00

O pening timestamp af archive
Status [bits B-15]
Alarms

_ Met accumulator [ m3]

. e ;
0 GEER A coumulator residue

oo

Reelative density [15°C/15°T)
- Feterence comprezzibility

Flowing comprezsibiliy

Diifferential Prezzure [kFa)

m Welocity of approach factor Ev
0.9406 E zpanzion factar

0.5979 Coefficient of discharge Cd

Fpw
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Meter 4 - Yesterday Archive

E Meter Archive

Site Hame |H‘I.I"| Flow Station Project

Meter Tag |I'-'Il]4 |

rSelect Meter

[ i | 0
hdeter Eu
Event counter

~ Select Archives ket flaw rate [« m3dh)

[rail
%Zl g Hzluyrl_l,- Temperature [*C)

Clozing timestamp of archive

-09-02.00 B (pening timestamp of archive
CICO - i 15

Alarmz

Met accumulator [ m3)

Accumulatar rezidug

Pressure [kPag)

.- 21 -l'.
Relative density [15°C/15°C)
- Reference comprezsibiliby

Flawing comprezsibiliby
Fpv

Ditferential Preszure (kFa)

Yelocity of approach factar Ev

E xpansion factor v

Resultl————
“ Success |

Coefficient of discharge Cd

Eluse| Elint| Log |

The controller tags show:

E-ﬁ.FEEE.Mndbus.Gatewa_l,l[El].HeadData A
[+-AFCEE. Modbug. G ateway[]. R eadD ata[0] g
[+]-AFCEE.Modbuz. G ateway[0]. ReadD ata[1] n
[+-A4FC5E. Modbug. G ateway[]. R eadD ata[2] 7
[+]-AFCEE.Modbuz. G ateway[0]. ReadD ata[ 3] n
[+-AFCE. Modbug. G ateway[1]. R eadD ata[4] 11
[+-A4FCEE. Modbug. G ateway[]. ReadD ata[h] 1]
[+]-AFCEE. Modbuz. G ateway[0]. ReadD ata[E] 14
[+-AFC5E. Modbug. G ateway[1]. R eadD ata[ 7] 1]
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The ReadDatd[] tag is an array of integers. Since the totalizer is displayed as 32-hit long
integer, the user may create an array of DINT elemnts and then add a rung to copy the
values to this new array.

x

T
Drescription: :l Cancel |
LI Help |

Tag Type: {* Bae

i~ Aliaz

" Produced |2 ::II COREUMENS

= Consumed
Data Type: IDINT[4] | Canfigure.. |
Scope: [MyISEAFClcontroller) =]
Style: I Decimal =]

COR
—[ Copy File
Source  AFCHE.Modbus. G ateway[0]. ReadD atal0]
Dest ACCIO]
Length 4

The totalizers will be copied to the new ACC][] array:

[=]-ACC [0
[+-ACCI0) 5
[H-ACC[] 7
[+-ACCE] 11
[+-ACCLE] 14.
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APPENDIX B-HOW TO CONFIGURE
ARCHIVESTO RESET ACCUMULATORS

The module can be configured to automatically reset the resettable accumulators upon
period end using Meter-Relative words Mh00341 (daily archive) and Mh00421 (hourly
archive) in the Primary Modbus Slave. In order to use this feature, no ladder logic is
required.

Please refer to Appendix B for furthr information about this subject.

The Meter-Rel ative addresses refersto the offset within each meter range. Each meter
uses 2000 holding register words (starting at address 8000):

Address Description

8341 Meter 1 daily archive configuration word
8421 Meter 1 hourly archive configuration word
10341 Meter 2 daily archive configuration word
10421 Meter 2 hourly archive configuration word
12341 Meter 3 daily archive configuration word
12421 Meter 3 hourly archive configuration word
14341 Meter 4 daily archive configuration word
14421 Meter 4 hourly archive configuration word
16341 Meter 5 daily archive configuration word
16421 Meter 5 hourly archive configuration word

Each configuration word is a bitmap word which has the following meaning:

—

Description

Period select, hourly

Archive upon period end

Archive upon event

Reserved

Reset resettable accumulator 1 upon period end

Reset resettable accumulator 2 upon period end

Reset resettable accumulator 3 upon period end

Reset resettable accumulator 4 upon period end
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8 Reset resettable accumulator 1 upon event
9 Reset resettable accumulator 2 upon event
10 Reset resettable accumulator 3 upon event
11 Reset resettable accumulator 4 upon event
12 Reserved
13 Reserved
14 Reserved
15 Reserved

The default value for address Mh00341 is 6 and for Mh00421 is 7. It means that by
default the archives are configured to be generated upon period end and if an event

OcCcurs.

Example: Configure the Meter 1 to reset all accumulators once the daily archiveis

generated.

The user has to set bits 4 to 7 in the holding register 8341 from the Primary Modbus
Save. It means that the user has to write a value of 246 to address 80341.

The easiest way to accomplish thisis refering to the AFC Manager->M odbusM aster
interface and read the content of address 8341.:
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—Set Port —5et Trangaction————— Action

|Eumm Port s Open | S

|EDH 3 ﬂ |HB["] ﬂ Tirne Qut [mz] @ Manual O Auto
|—F'ar|t_',' © Nore O Even O 0dd | |—Fun|:t||:|n Hoddate Tina sl

b ode Diata ~Stap Reqgizter — Hesult
& RTU O 7Bt || @ 181 |Hulding Register (40001 ﬂ Atternpts 1 Success
O ASCH || @ 8Bits || O 2Bits ||| Offzet Number [T ||| Time (ms) | 78

Cloze

() Fead O “Wiite

[ i 16 Bit Dizplay 32 Bit Dizplay

) Binary (2 Byte |7 ) Octal O Hex ) Decimal |7@ Long Integer ¥ Floating Point (O Disable
W alues

45342
l6 | I | | | I | | | =

| | | | | | -

Change the value from 6 to 246 and aso change the function type from Read to Write.
Click the Send Cmd button to write the new value to the module.
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E ModBus Master
—Set Port

|Eumm Port s Open |

COM3 - 9600 |
P arity

|_ & Mone € Even O Odd |
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=

—5et Tranzaction——— —Action

Slave Address 244

|—Functiu:|n

O Fead 8 wiite

Tirne Ot [rz) & Marual O Auto
Ilpdate Time [=]

Cloze

Miode [rata — Stop

@ RTU || O 7Btz || & 1EBR
O 4500 || & 8Btz || O 2Bits

Reqgizter — Hesult

Holding Register (40001 ~ ||| Attempts | 6

Elffset Murnber EI Time [ms) | B3

Success

) Binary (=) Buyte |7 ) Octal

16 Bit Dizplay |' 32 Bit Digplay

) Hex {0 Decimal

) Long Integer O Floating Point ) Dizable

— W alues

45342

25| | |

The daily archive is now configured. The resettable accumulators will be reset everytime

the archive period ends.

The user should now perform an Upload opertaion in order to refresh the AFC
configuration file in the local PC with the new values.



