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Chapter 1 — Introduction

This chapter describes the structure of this manual and presents an
overview of the Water and Steam Properties Calculations for the
FloBoss™ 107.

1.1 Scope and Organization

This document serves as the user manual for the Water and Steam
Properties Calculations program, which is intended for use in a FloBoss
107 (FB107). This manual describes how to download, install, and
configure the Water and Steam Properties Calculations user program
(referred to as the “Water and Steam program” or “the program”
throughout the rest of this manual). You access and configure this program
using ROCLINK™ 800 Configuration Software loaded on an IBM-
compatible personal computer running Windows® 98, NT 4.0 (with
Service Pack 6), 2000 (with Service Pack 2), or XP.

The sections in this manual provide information in a sequence appropriate
for first-time users. Once you become familiar with the procedures and the
software, the manual becomes a reference tool.

This manual has the following major sections:

= Chapter 1 - Introduction

= Chapter 2 - Installation

= Chapter 3 — Configuration
= Chapter 4 — Reference

This manual assumes that you are familiar with the FB107 and its
configuration. For more information, refer to the FloBoss 107 Flow
Manager Instruction Manual (Form A6206) or the ROCLINK 800
Configuration Software User Manual (for FloBoss 107) (Form A6217).

1.2 Product Overview

Issued Mar-08

The Water and Steam program allows a FloBoss 107 to calculate density,
enthalpy (heating value), entropy, viscosity, and specific heat ratio for
water and steam applications in either Metric or English (US) units.
Program calculations conform to the International Association for the
Properties of Water and Steam, International Formulation 1997 (IAPWS-
IF-97) standard. This program is intended for use with the 1SO5167-
2003 calculation standard provided by the FB107 firmware or a User
C flow calculation program compatible with water and steam
properties.

The Water and Steam program is compatible with FB107 firmware
version 1.10 and greater. The user program is downloaded and configured
in the FB107 with ROCKLINK™ 800 Configuration Software (version
1.75 or greater).

Introduction 1-1
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The components of the Water and Steam program are:
= The Water and Steam user program that loads into FloBoss memory to
perform the calculations.

= License Key, containing license(s) enabling the Water and Steam
program.

= This manual, Form A6257

1.3 Program Operation

With the program installed, the FB107 reads the current flowing static
pressure and temperature once every second. At the completion of each
Integral or Base Multiplier Period (or IMP/BMP), the program executes
the water and steam properties calculations, using the average flowing
static pressure and temperature during the IMP/BMP. The program writes
the resulting values to standard FB107 point types and the associated user-
defined point type for the water and steam values.

1.3.1 Supported IAPWS Water and Steam Regions

100,000
(14,504)

p, kPa, (PSIA)

16,513
(2395) |—
10,000 |
(1450) : 5
0 / 350 800 2000

(32) (662) (1472) (3632)
T, °C (°F)

Figure 1. IAPWS Water and Steam Regions 1 through 5

The Water and Steam program supports IAPWS Water and Steam Regions
1, 2,4, and 5 (see Figure 1). The program does not support IAPWS
Water and Steam Region 3. The water and steam calculations
implemented in this user program are valid for pressures between 0.69 and
16513 kPa (0.1 and 2395 PSIA) and temperatures between 0 and 800°C
(32 and 1472°F). Calculations of water properties for higher pressures—
between 16513 and 100000 kPa (2395 and 14504 PS1A)—are valid for
temperatures between 0°C (32°F) and the Region 1 and 3 boundary.
Calculations of steam properties for higher pressures—between 16513 and
100000 kPa (2395 and 14504 PSIA)—are valid for temperatures between
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the Region 2 and 3 boundary and 800°C (1472°F). The calculations are
also valid for higher steam temperatures, when the pressure is between
0.69 and 10000 kPa (0.1 and 1450 PSIA). In these cases the temperature
can range from 800 to 2000°C (1472 to 3632 °F).

Note: If the static pressure and temperature lie within Region 3, the
program sets all of the thermodynamic properties—including
density, viscosity, specific heat ratio, enthalpy, and entropy—to
1.0 to provide an indication of calculation within this unsupported
area.

If you know the fluid is saturated water or steam, the phase can be
specified along with the choice of pressure or temperature used to
determine the properties. In this case, the conditions are set to Region 4
and the quality is set to 0% if the phase is specified as saturated water or
100% if the phase is specified as saturated steam.

Issued Mar-08 Introduction 1-3
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1.4 Program Requirements

You download the Water and Steam program to—and then run it from—
the Flash and RAM memory on the FB107. The Water and Steam program
is compatible with firmware version 1.10 (or greater) of the FB107.
Download and configure the program using the ROCLINK 800
Configuration software (version 1.75 or greater).

Program specifics include:
ROCKLINK

File Name Target Unit/ User Defined Flash Used DRAM Used 800 Display
Version Point (UDP) (in bytes) (in bytes) versi Number
ersion
WaterAndSteam_3.bin FB107 1.10 27,28 27,657 16,384 1.75 28, 29

Note: You must connect a PC to the FB107’s LOI port before starting the
download.

For information on viewing the memory allocation of user programs, refer
to ROCLINK 800 Configuration Software User Manual (for FloBoss 107)
(Form A6217).

1.4.1 License Keys

Some applications require that you install a license in the CPU to run the
application. This license software is specific to these applications and is
the property of the individual vendor (shown in the Vendor Name field on
the License Key Administrator screens).

RAS (and other authorized vendors) distributes software licenses on
security-enhanced universal serial bus (USB) drives.

You must install the following license keys to use the Water and Steam
Program.

= Water and Steam License Key.
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Chapter 2 — Installation

This section provides instructions for installing the Water and Steam
program. Read Section 1.4 of this manual for program requirements.

Note: The program and license key can be installed in any order. The

manual shows the installation of the license key first.

2.1 Installing the License Key

Issued Mar-08

A license key is required to use the Water and Steam program. To install a

USB key-based license on the FB107:
1. Insert the USB license key in a USB port on your PC.

2. Select Utilities > License Key Administrator > Transfer Between
Device and Key from the ROCLINK 800 menu bar. The Transfer

Licenses Between a Device and a Key screen displays.

Transfer Licenses Between a DEVICE and a KEY

Licenses on DEVICE

Application Mame

E xpiration Time Created

App Code| Version Guantity | License Source

Wendor MNarne

Connect to KEY | I e bo KEY | Add License | Remove

[endor ID[Wendor Name
31523 | RAS

Licenses on KEY

| [Time Created | &pplication Mame
10341772008 03:36:50 P water and Steam

| Expiration | Quantity
Mo Expiration 2

| #4pp Code| ersion
i] 0.0.0

License Key Event Log Serial Number : | 123456759

Time Stamp Action User 1D | Vendor ID| Application Mame Previous Quantity| Mew Quantity

Cloze |

Figure 2. Transfer Licenses Between a Device and a Key

Installation
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Note: This screen has three sections. The upper portion (Licenses on
Device) shows any software licenses installed on the FB107. The
middle portion (Licenses on Key) shows software licenses on the
license key. The lower portion of the screen (License Key Event
Log) provides a rolling log of the last eight events related to this
license key.

3. Select the key-based license you want to transfer to the FB107 (Water
and Steam, as shown in Figure 2).

4. Click Move to Device. ROCLINK moves one instance of the license
from the key to the FB107 and updates the screen.

Transfer Licenses Between a DEVICE and a KEY

Licenses on DEVICE

Application Mame Guantity | License Source | Expiration

[0 [oooo |1 | | Mo Expiration

Connect to KEY | Move to KEY | Add License | Remove
Licenses on KEY
| [Time Created | &pplication Mame  ['endar ID]Wendor Mame | 4pp Code|Wersion | Expiration | Quantity
1| 03/417/2008 03:36:50 P | "W ater and Steam 31529 RAS u] 0.0.0 Ma Expiration 1

Serial Number : | 123456759

License Key Event Log
| [Time Stamp |sction [User 1D | Wendor 1D Application Mame | Previous Quantity] New Quantity
1]0318/2008 132752 | REMOVE | LOI 21529 |'Water and Steam 2 1

Cloze |

Figure 3. License Installed

Note: An FB107 can hold up to six different licenses, although you can
install only one instance of each license on the FB107. When you
click Move to Device, ROCLINK 800 moves only one instance of
the license onto the FB107 and automatically decreases the license
quantity on the USB key by one.

5. Verify the license name displays in the Licenses on Device section of
the screen. Proceed to Section 2.2 to download the user program.
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2.2 Downloading the Program

This section provides instructions for installing the program into the Flash
memory on the FB107.

To download the program using ROCLINK 800 software:

1. Connect the FB107 to your computer using the LOI port.

2. Start and logon to ROCLINK 800.

3. Select Utilities > User Program Administrator from the ROCLINK
menu bar. The User Program Administrator screen displays (see
Figure 4):

User Program Administrator

Uzer Programs Installed in Device

Tt Progiam T ey
2 - Mo Program
3 - Mo Program “Wersion : Library Werzion :
4 - Mo Program . i
5 - Mo Program Created : DR&M Used: 0O
E - Mo Program CRC: 0«0 FL&SH Used: 0O
Entry Pt
Dizplays :
| | | Status ; [Empty
Diownload User Program File
| Browse ...
Marne : | |
Werzion
Created :
CRC:
Size:

Update | Cloze

Figure 4. User Program Administrator

4. Click Browse in the Download User Program File frame. The Select
User Program File screen displays (see Figure 5).

5. Select the path and user program file to download from the CD-ROM.
(Program files are typically located in the Program Files folder on the
CD-ROM). As Figure 5 shows, the screen lists all valid user program
files with the .BIN extension:

Issued Mar-08 Installation 2-3
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Select User Program File @

Look in: |@ Program Files j (] cf EF-

My Computer  File name: | j Open

P | Files of type: |IJser Programs {~bin) j Cancel

Figure 5. Select User Program File

6. Click Open to select the program file. The User Program
Administrator screen displays. As shown in Figure 6, note that the
Download User Program File frame identifies the selected program
and that the Download & Start button is active:

User Program Administrator

Uzer Pragrams Installed in Device

1 - Mo Pragram Wame: Mo Program

2 - Mo Program
\ersian : Library Wersion |

4 - Mo Program . .

§ - Mo Program Created : DRAM Used: 0

E - Mo Program CRC: O=O FL&SH Uzed: 0O
Entry Pt :
Dizplays :

| | | Status ; [Empty

Dowrload Uzer Program File

|E:\Program FilezW atertindS team_3.bin

/ Mare :  ‘whater and Steam -  [ownload & Start D'ownload
wergion : Rew. 1.00

Created : 3/16/2003 4:13:27 PM
CRC:  0Ox2436
Size 27EET

Update | Close

Figure 6. User Program Administrator

2-4
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7. Click Download & Start to begin loading the selected programs. The
following message displays:

Confirm Download

9

\_,(j. Download & Start User Program 3 ?

Figure 7. Confirm Download

8. Click Yes to begin the download. When the download completes the
following message displays:

ROCLINK 800

\l() Download & Start User Program COMPLETED.

Figure 8. ROCLINK 800 Download Confirmation

9. Click OK. The User Program Administrator screen displays (see
Figure 9). Note that:

= The User Programs Installed in Device frame identifies the
installed program(s).
= The Status field indicates that the program is running.

User Program Administrator

Uzer Programs Installed in Device

1 - Mo Program Mame: [Water and Steam
- o Program

3 -Water and Steam Version: Rev. 1.00 Libramy Yersion : Rew. 1
4 - Mo Program . 1. .

5 - Na Pragiam Created : 03416/200816:13:27  DRAM Used:  1B384
E - Mo Program CRC: 042498 FL&SH Used: Z7EGF
Entry Pt : 0xBCO000

Dizplays : 28, 29

Clear | Start | Stop ﬁ Status:lHunning

Download Lzer Program File

|E:\F‘rogram Files\y aterAndStean_3 bin Browsze ...
Mame: *Water and Steam Download & Start | Download |

Wersion: Rev. 1.00

Created : 3/1B/2008 4:13:27 P
CRC:  0s2496

Size: 27ER7

FPlUpdatey|  Close

Figure 9. User Program Administrator
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Note: If you install the program before you install the license key, the
Status field reads “License Key Not Found.”

10. Click Close. The ROCLINK 800 screen displays and the download is
complete.

2-6 Installation Issued Mar-08
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Chapter 3 — Configuration

Issued Mar-08

After you have loaded the Water and Steam program on the FB107 and
installed the required license, you configure and monitor the program
using two program-specific displays (Water/Steam Setup and
Water/Steam Values):

= Use the Water/Steam Setup display to configure the parameters
associated with the Water and Steam program.

= Use the Water/Steam Values screen to view results of the Water and
Steam program calculations.

You can access all the program-specific screens from the main ROCLINK
800 screen:

sam ROCLINK 800 - [On Line - Com1 - FB107]
] Fle Edt View ROC Configure Meter Utiities Toos Window Help

DS M|y wf|o|dis o Wi it SAOER LT 2K
= o OnLine - Coml - FE107
- [] Modules
w10
g Control
- [l Mater

[+ % Spstem
s

Progiam

Administratar
=-[Bg wa
= [BF Display H28, Water/Steam Setup

#1, Meter #1

I H2. Meter 12

#3, Meter #3

- 14, Meter 1
= [BE Display 23, Water/Steam Values

#1, Meter #1

I H2. Meter 12

#3, Meter #3
i & 14, Meter 1
& User Display

Genersl | Advanced] 140 Points | Meter Paints | Diagrostic |

Installed Madule : [CPU Actual Module : |CPU
Description : |Application Fimware Revision : |Fev. 1.10b
Pait Mumber : [wEB182 Build Date : |Mar 11, 2008 745

Seial Number : [WABDERO0Z2 D/E GT4B00ZT  Boot Fevision :[Flev. 1.00
BootBuid Date:[Nov 17, 2006 832

Integrity: [

CPU AutaSean | [F) Update | 1 con |

Point Type 26 JERENNEN | 202PM

Figure 10. ROCLINK 800
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3.1 Water/Steam Setup Screen

Use this screen to enable the Water and Steam program to calculate
properties for a meter run and set the option for determining the phase of
the water. The phase can either be calculated by the program or specified

as saturated water or ste
phase, you must specify
properties calculations.

To access this screen:

am. If saturated water or steam is selected for the
a temperature or pressure input to be used for the

1. Select User Program > Water and Steam.

2. Select Display #28,

Water/Steam Setup.

3. Double-click #1, Meter #1. The Water/Steam Setup screen displays.

iam ROCLINK 800 - [Water/Steam Setup]
T Ble Edit View ROC Configure Meter Utiites Tools Window Help

D= dE & = T T =

Point Mumber: [1-Meter #1 =)

\water/Steam Properties Program Status: Program Flunning

Meter Ta [Meter #1 Meter Descriptiors [Meter #1 Description
Active Properties Calc: [|APWS-97 Walei/Steam

Active Flow Cale: |IS05187-2003

‘Water/Steam Properties
% Enabled (" Disabled

Phase Option
& Caleulate the Phase - Uses the Flowing Temperature and Pressure Inputs
" Set the Phass to Satuated Steam - Uss the Flowing Pressurs Input
(" Set the Phase to Satuated Steam - Uss the Flowing Temperature Input
" Setthe Phase to Satuated Water - Use the Flowing Pressure Input

(" Setthe Phase to Satuated Water - Lise the Flowing Tempsrature Input

RS 5 2w

Saveds | AugScan | [2 Update | Cose | | )

»

CRERNEY | 202PM

Figure 11. Water/Steam Setup Screen

Note: The Water/Steam Properties Enabled/Disabled selection must be
set to Enabled to specify setup parameters.

4. Complete the screen fields based on your organization’s requirements.

Field

Description

Point Number

Selects the logical number of the meter run to
configure. Click v to display all defined instances.

Water/Steam
Properties
Program Status

This read-only field shows the current state of the
user program. Valid values are: Program Not
Loaded, Program Loaded — Not Started, Program
Running, Program Shutting Down, Not Running —
Library Version Error, Not Running — License Not
Found, and Not Running — License Expired.

3-2
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Field

Description

Meter Tag

Sets the unique identifier for the selected meter.

Meter
Description

Sets the description of the selected meter.

Active Flow
Calc

This read-only field shows the flow calculation
standard currently performing flow calculations for the
selected meter run.

Active
Properties Calc

This read-only field shows the properties calculation
standard currently performing properties calculations
for the selected meter run.

Water/Steam
Properties

Enables or disables the Water and Steam program to
perform calculations for the selected meter run. Valid
values are Enabled or Disabled.

Phase Option

Sets the method used to determine the phase of the
fluid. Valid values are:

Calculate the
Phase — Uses the
Flowing
Temperature and
Pressure Inputs

The phase is calculated based
on the flowing pressure and
temperature inputs. If the
flowing temperature is within
1.8 Deg F (1.0 Deg C) of the
saturation temperature for the
current flowing pressure, the
conditions are considered
saturated and the phase is set
to gas (steam). This is the
default selection.

Set the Phase to
Saturated Steam —
Use the Flowing
Pressure Input

The phase is set to saturated
steam and the properties are
calculated using the flowing
pressure.

Set the Phase to
Saturated Steam —
Use the Flowing
Temperature Input

The phase is set to saturated
steam and the properties are
calculated using the flowing
temperature.

Set the Phase to
Saturated Water —
Use the Flowing
Pressure Input

The phase is set to saturated
water and the properties are
calculated using the flowing
pressure.

Set the Phase to
Saturated Water —
Use the Flowing
Temperature Input

The phase is set to saturated
water and the properties are
calculated using the flowing
temperature.

5. Click Apply to save any changes you have made to this screen.

6. Proceed to Section 3.2 to view the Steam/Water Properties Values

screen.

Issued Mar-08
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3.2 Water/Steam Properties Values Screen

Use this screen to view the calculation results of the Water and Steam
program.

To access this screen:

1. Select User Program > Water and Steam.

2. Select Display #29, Water/Steam Values.

3. Double-click #1, Meter #1. The Water/Steam Values screen displays.

& ROCLINK 800 - [Water/Steam Values] 9 (=1[E3
] Fie Edit View ROC Configure Meter Utiites Tools Window Help RS
0w H &= W (S AORE LS 2R

Point Number ; |1 - Meter #1 = —1

\water/Steam Properties Program Status: Program Funning

Meter Tag: [Meter #1 Meter Description [Meter #1 Desiption
Active Flow Cale: |IS05167-2003 Active Properties Calo: |IAPWwS-97 Water/Steam
Input alues
Static Pressure: [150.0 PSIG

Flawing Temperature: [400.0 DegF

Watei/Steam Propaties

Flowing Density: 03424631 Lb/CF 1APWE-37 Riegion: [2°
[akso Base Density)

Wiscosity: |0.0000108  Lbm/Ft-Sec

5p Heat Ratio [Cp/Cy]: |1.394202
Cp: |053306% BTU/AbDegR
Cv: |04253746 BTU/bDegh

Enthalpy: [1217.248  BTU/AD

Envopy: [15877  BTU/LbDea R

Saveds | AuoScan | [2) Update | Do | | )

N |
IGREMINEN | 203PM

Figure 12. Water/Steam Values Screen

Note: The Water/Steam Properties Enabled/Disabled selection on the
Water/Steam Setup screen must be set to Enabled to view
calculation values.

4. Review the values in the following fields:

Field Description

Point Number Selects the logical number of the meter run to view.
Click ¥ to display all defined instances.

Water/Steam This read-only field shows the current state of the

Properties user program. Valid values are: Program Not

Program Status Loaded, Program Loaded — Not Started, Program
Running, Program Shutting Down, Not Running —
Library Version Error, Not Running — License Not
Found, and Not Running — License Expired.

Meter Tag Sets the unique identifier for the selected meter.
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Field

Description

Meter
Description

Sets the description of the selected meter.

Active Flow Calc

This read-only field shows flow calculation standard
currently performing flow calculations for the selected
meter run.

Active Properties
Calc

This read-only field shows the properties calculation
standard currently performing property calculations for
the selected meter run.

Static Pressure

This read-only field displays the flowing static
pressure. Units are PSIG, PSIA, or kPa.

Flowing
Temperature

This read-only field displays the current flowing
temperature. Units are Deg F or Deg C.

Flowing Density
(also Base
Density)

This read-only field displays the fluid density at the
average flowing pressure and temperature during the
previous IMP/BMP. Density units are Lb/CF or Kg/M>.
The program sets the density at base conditions to the
density at flowing conditions, since setting base
conditions for water and steam flow rate
measurements is not a common practice.

Viscosity

This read-only field displays the calculated viscosity
at the average flowing pressure and temperature
during the previous IMP/BMP. Units are Lbm/Ft-Sec
or Cp.

Specific Heat
Ratio (Cp/Cv)

This read-only field displays the calculated ratio of
specific heats (Cp/Cv) at the average flowing pressure
and temperature during the previous IMP/BMP.

Cp

This read-only field displays the specific heat
(constant pressure) at the average flowing pressure
and temperature during the previous IMP/BMP. Units
are BTU/Lb-Deg R or kJ/Kg-Deg K.

Cv

This read-only field displays the specific heat
(constant volume) at the average flowing pressure
and temperature during the previous IMP/BMP. Units
are BTU/Lb-Deg R or kJ/Kg-Deg K.

Enthalpy

This read-only field displays the enthalpy (heating
value) at the average flowing pressure and
temperature during the previous IMP/BMP. Units are
BTU/Lb or MJ/Kg.

Entropy

This read-only field displays the entropy at the
average flowing pressure and temperature during the
previous IMP/BMP. Units are BTU/Lb-Deg R or kJ/Kg-
Deg K.

Issued Mar-08
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Field Description
IAPWS-97 This read-only field displays the region (1, 2, 3, 4, or
Region 5, as defined by the standard presented by the

International Association for the Properties of Water
and Steam, International Formulation 1997) in which
the average flowing pressure and temperature resided
during the previous IMP/BMP.

Notes:

= [f conditions reside in Region 3, the message
“Region 3 is Not Supported” displays and the
program sets the properties values to 1.0.

= If conditions reside in Region 4, three
additional fields display including either
Saturated Steam or Saturated Water
(depending on the Phase), Pressure, and
Temperature.

5. Proceed to Section 3.3 to save your configuration.
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3.3 Saving the Configuration

Whenever you modify or change the configuration, it is a good practice to
save the final configuration to memory. To save the configuration:

1. Select ROC > Flags. The Flags screen displays:

Flags ?)X]

Fiestart Flazh b emory

W arm Start Save Configuration

Clear

Cold Start

Cold Start & Clear Alarms/Events Status: Ii

Cold Start & Clear Dizplaps

Cold Start & Clear F5T=

Cold Start & Clear Higtary

Cold Start & Clear ALL

Ql:u:late | v oK | H Cancel |

Figure 13. Flags

2. Click Save Configuration. A verification message displays:

ROCLINK 800 X

\:.:/ Perform Flash Memory Save Configuration?

o |

Figure 14. Save Verification

Issued Mar-08 Configuration 3-7



Water and Steam Properties Calculations Program User Manual

3. Click Yes. When the save process completes, a confirmation message
displays:

ROCLINK 800 X

\ll‘) Flash Memary Save Configuration - COMPLETED.,

Figure 15. Confirmation

Note: Depending on the size and complexity of the user program, this
process may take several minutes. When the process ends, the
Status field on the Flags screen displays Completed.

4. Click Update on the Flags screen. This completes the process of
saving your new configuration.

Note: For archive purposes, you should also save this configuration to
your PC’s hard drive or a removable media (such as a diskette or a
flash drive) using the File > Save Configuration option on the

ROCLINK 800 menu bar.
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Chapter 4 — Reference Materials

This section provides tables of information on the user-defined point types
used by the Water/Steam Properties program.

= Calculation Details

= Point Type 27: Water/Steam Setup

= Point Type 28: Water/Steam Values

4.1 Calculation Details

Issued Mar-08

The calculations performed to determine the thermodynamic properties for
Regions 1, 2, 4, and 5 are shown in the standard presented by the
International Association for the Properties of Water and Steam,
International Formulation 1997 (IAPWS-IF-97). Table 1 shows the
parameters and the associated TLPs used as inputs to the calculations.
Table 2 shows the parameters and the associated TLPs where the results
are stored. The parameters in which the program stores the calculated
properties are available to the flow calculation of the meter run.

Table 1. Calculation Input Parameters

Parameter

Definition

TLP

Average Flowing

Pressure (Pf)

Average Flowing
Temperature (Tf)

Units of Measurement

Integral or Base
Multiplier Period

(IMP/BMP)

Enable Water and

Steam

The average pressure during the
previous IMP/BMP. Units are PSIA
or kPa. The program uses this
pressure for the water/steam

properties calculations.

The average temperature during the
previous IMP/BMP. Units are Deg F
or Deg C. The program uses this
temperature for the water/steam
properties calculations.

Specifies the units the program uses
to express the results of the
water/steam properties calculations.

- Valid values are 0 (US) or 1(metric).

The time period, in minutes, over
which the program averages the
flowing static pressure and
temperature. At the completion of the
IMP/BMP period, the program uses
these averages to calculate the fluid
properties.

- Specifies if the Water and Steam

program is to be enabled for the
meter run.

Reference

47,x,22

46,x,2,Bit 3
and
15,x,25

46,x,6
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Phase Option Specifies the option used for 27,x,2
determining the phase of the fluid
and calculating the properties. Valid
values are:

0  The phase is calculated based
on the flowing pressure and
temperature inputs. If the
flowing temperature is within
1.8 Deg F (1.0 Deg C) of the
saturation temperature for the
current flowing pressure, the
conditions are considered
saturated and the phase is set
to gas (steam).

1  The phase is set to saturated
steam and the properties are
calculated using the flowing
pressure.

2  The phase is set to saturated
steam and the properties are
calculated using the flowing
temperature.

3  The phase is set to saturated
water and the properties are
calculated using the flowing
pressure.

4 The phase is set to saturated
water and the properties are
calculated using the flowing
temperature.

Table 2. Calculation Results Parameters

Parameter Definition TLP

IAPWS-IF-97 Region Valid regions are 1, 2, 4, and 5. If 28,x,0
in which the flowing conditions reside in Region 3, the

conditions of the fluid program sets the value of each of

reside. the properties to 1.0.

Entropy The entropy during the previous
IMP/BMP. Units are BTU/Lb-Deg R
or kJ/Kg-Deg K.

Cp The specific heat (constant pressure) 28,x,2
during the previous IMP/BMP. Units
are BTU/Lb-Deg R or kJ/Kg-Deg K.

Cv The specific heat (constant volume) 28,x,3
during the previous IMP/BMP. Units
are BTU/Lb-Deg R or kJ/Kg-Deg K.

Temperature Used for - The average temperature used to 28,x,4
Properties determine the properties. Units are
Deg F or Deg C.
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Pressure Used for
Properties

Enthalpy (Heating
Value)

Viscosity, in Cp

Specific Heat Ratio,
Cp/Cv

Density at flowing
conditions

Density at base
conditions

The average pressure used to

determine the properties. Units are

~ PSIA, PSIG, or kPa.

The enthalpy during the previous
IMP/BMP. Units are BTU/Lb or

 MJ/Kg.

The viscosity during the previous
IMP/BMP. Units are Lbm/Ft-Sec or

Cp.

The ratio of specific heats (Cp/Cv)

during the previous IMP/BMP.

The density during the previous

_ IMP/BMP. Units are Lb/CF or Kg/M3.

The program sets the density at
base conditions to the density at
flowing conditions, since setting base
conditions for water and steam flow
rate measurements is not a common
practice. Units are Lb/CF or Kg/M>.

46,x,18

46,x,19

47 ,x,24

47,x,25
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4.2 Point Type 27: Water/Steam Setup

Point type 27 contains the parameters for configuring the Water and Steam program. There are four logicals of this point type (one logical for

each meter run).

Pegm Name Access .?;;2 Length Range Default Description of functionality and meaning of values

0 Point Tag ID R/O AC 10 0x20 — Ox7E for “r Point tag identification. This value is copied from point

each ASCII type 46, parameter 0.
character

1 Enable Water Props R/W UINTS8 1 0—1 0 Enable/disable status of the water and steam
properties calculation for the meter run. Valid values
are:

0 = Disable

1 = Enable.

2 Phase Option R/W UINT8 1 0—-4 0 The phase option allows you to specify the method for
determining the phase of the fluid and calculating the
properties. Valid values are:

0 = Calculate the phase based on the flowing pressure
and temperature inputs. If the flowing temperature
is within 1.8 Deg F (1.0 Deg C) of the saturation
temperature for the current flowing pressure, the
conditions are considered saturated and the phase
is set to gas (steam).

1 = The phase is set to saturated steam and the
properties are calculated using the flowing
pressure.

2 = The phase is set to saturated steam and the
properties are calculated using the flowing
temperature.

3 = The phase is set to saturated water and the
properties are calculated using the flowing
pressure.

4 = The phase is set to saturated water and the
properties are calculated using the flowing
temperature.

4-4 Reference Issued Mar-08



Water and Steam Properties Calculations Program User Manual

4.3 Point Type 28: Water/Steam Values

Point type 28 contains the parameters for the results (not stored to the meter run point types) of the Water and Steam program. There are four
logicals of this point type (one logical for each meter run).

Pa;m Name Access .?;;2 Length Range Default Description of functionality and meaning of values
0 Point Tag ID R/O AC 10 0x20 — Ox7E for “r Point tag identification. This value is copied from point
each ASCII type 46, parameter 0.
character
1 IAPWS-IF97 Region R/O UINT8 1 1-5 The IAPWS-IF97 region of the water/steam during the
previous IMP/BMP.
2 Entropy R/O FLP 4 Any positive floating The entropy during the previous IMP/BMP. Units are
point number BTU/Lb-Deg R or kJ/Kg-Deg K.
3 Cp R/O FLP 4 Any positive floating The specific heat (constant pressure) during the
point number previous IMP/BMP. Units are BTU/Lb-Deg R or kdJ/Kg-
Deg K.
4 Cv R/O FLP 4 Any positive floating The specific heat (constant volume) during the
point number previous IMP/BMP. Units are BTU/Lb-Deg R or kJ/Kg-
Deg K.
5 Temp Used for Props R/O FLP 4 Any positive floating The average temperature used to determine the
point number properties. Units are Deg F or Deg C.
6 Press Used for Props R/O FLP 4 Any positive floating The average pressure used to determine the

point number

properties. Units are PSIA, PSIG, or kPa.
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If you have comments or questions regarding this manual, please direct them to your local sales representative or
contact:

Emerson Process Management
Remote Automation Solutions \%
Marshalltown, lowa 50158 USA

Houston, TX 77065 USA

Pickering, North Yorkshire UK Y018 7JA EM ERSON !
Website: www.EmersonProcess.com/Remote
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