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Essential Instructions

Read this page before proceeding!

Brooks Instrument designs, manufactures and tests its products to meet many national and
international standards. Because these instruments are sophisticated technical products, you
must properly install, use and maintain them to ensure they continue to operate within their
normal specifications. The following instructions must be adhered to and integrated into your
safety program when installing, using and maintaining Brooks Products.

¢ Read all instructions prior to installing, operating and servicing the product. If this instruction manual is
not the correct manual, please see back cover for local sales office contact information. Save this
instruction manual for future reference.

¢ If you do not understand any of the instructions, contact your Brooks Instrument representative for
clarification.

¢ Follow all warnings, cautions and instructions marked on and supplied with the product.

« Inform and educate your personnel in the proper installation, operation and maintenance of the
product.

e Install your equipment as specified in the installation instructions of the appropriate instruction manual
and per applicable local and national codes. Connect all products to the proper electrical and pressure
sources.

e To ensure proper performance, use qualified personnel to install, operate, update, program and
maintain the product.

*«  When replacement parts are required, ensure that qualified people use replacement parts specified by
Brooks Instrument. Unauthorized parts and procedures can affect the product's performance and place
the safe operation of your process at risk. Look-alike substitutions may result in fire, electrical hazards
or improper operation.

e Ensure that all equipment doors are closed and protective covers are in place, except when
maintenance is being performed by qualified persons, to prevent electrical shock and personal injury.

ACAUTION

This instrument contains electronic components that are
susceptible to damage by static electricity. Proper handling
procedures must be observed during the removal, installation or
other handling of internal circuit boards or devices.

Handling Procedure:

1. Power to unit must be removed.

2. Personnel must be grounded, via a wrist strap or other safe, suitable means before any printed circuit card or other internal device is
installed, removed or adjusted.

3. Printed circuit cards must be transported in a conductive container. Boards must not be removed from protective enclosure until
immediately before installation. Removed boards must immediately be placed in protective container for transport, storage or return to
factory.

Comments

This instrument is not unique in its content of ESD (electrostatic discharge) sensitive components. Most modern electronic designs contain
components that utilize metal oxide technology (NMOS, SMOS, etc.). Experience has proven that even small amounts of static electricity can
damage or destroy these devices. Damaged components, even though they appear to function properly, exhibit early failure.



Installation and Operation Manual

X-BST-Qm-eng

Part Number: 541B026AAA

July, 2004 Brooks Service Tool™ for QUANTIM®

Dear Customer,

The Brooks Service Tool™ is a Windows® - based application that provides expanded control of
Brooks QUANTIM® QMA and QMB Mass Flow Control (MFC) devices for servicing tasks that
include setup and configuration, troubleshooting, and tuning.

We recommend that you read this manual in its entirety as this will enable efficient and proper
use of the Brooks Service Tool. Should you require any additional information concerning the
Brooks Service Tool, please feel free to contact your local Brooks Sales and Service Office,
see back cover for contact information, or visit us on the web at www.BrooksInstrument.com.
We appreciate this opportunity to service your fluid measurement and control
requirements,and trust that we will be able to provide you with further assistance in future.

Yours sincerely,

Brooks Instrument
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1 Introduction
]

1.1 Description
|

The Brooks Service Tool is a Windows-based application that provides
expanded control of Brooks QUANTIM QMA and QMB Mass Flow Control
(MFC) devices for servicing tasks that include setup and configuration,
troubleshooting, and tuning.

¥ Brooks Service Tool [_ O] ]
File Diagnose Contol Tune Configure Help
—Device Info
Product Type:  Quantim B Model Number: OMBC2ZL1BIATATAICEIF7ATAA
Device Tay: Serial Number: TEST2
Software Rev: xA01 Cal Full Scale: I 100.00 grfhr
—Setpoint—— [Device Variables
— - 100 >|||||$<©\.| Ql@ll |>|<| |H|%|
=90
= 80 100
=70
Z 60 =
z :
: 50 @ 50
0 2
=30
20
B 04 A
=10
z L T L5 T - T - T - T - T
=—F10 5.0 10.0 15.0 200 250 300
I 90.24 grhr
—I - Indicator -0.24 qrfhr 0.044 qrfcc
- Contral intll  90.24 qrzhr 45.00 %
| Session Status: Connected | Yalvelvemide: Normal Mo Alarm | A

Brooks Service Tool Main Window

Using an RS-232 connection between a personal computer (PC) and the
device’s service port, you can use the Service Tool to view, control, and
modify data such as:

* Flow

* Setpoint

» Analog input/output (I/O) configuration
* |/O ranging

* Valve tuning

* Device 1/O calibrations

* Diagnostics

1-1
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1.2 How to Use This Manual
]

It is recommended that you read this manual before installing or using the
Service Tool.

The manual is organized into the following sections:

Section 1 Introduction

Section 2 Theory of Operation

Section 3 Installation

Section 4 Basic Operations

Section 5 Viewing and Setting the Device Configuration
Section 6 Diagnostics

Section 7 Troubleshooting, Tuning, and Calibration

Index

Back Cover Warranty, Local Sales/Service Contact Information

1-2
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2 Theory of Operation

A typical mass flow measurement and control system consists of two
components:

» Mass flow meter. A mass flow meter incorporates a sensor that
measures the amount of mass flow and generates an electrical output
signal directly proportional to the mass flow rate.

e Control valve.

Mating a control valve with a mass flow meter provides a mass flow
controller (MFC).

Implementing a mass flow controller requires using the mass flow output
signal as one input and a user-supplied setpoint signal as another input
into a comparator circuit. These two signals are then compared and a
control signal is generated to operate the opening or closing of the valve.
The setpoint signal is, in effect, a request that the mass flow controller
maintain a fixed mass flow rate.

A setpoint signal can come in many forms. The Brooks QUANTIM QMA
and QMB devices are analog—the input/output (1/O) signals between the
mass flow device and the user’s control side are represented as a voltage
(0-5 Vvdc) or current (4-20 mA).

The Brooks Service Tool, which communicates with the device through an
RS-232 connection between the PC and the device’s service port
connector, uses a digital signal based on a proprietary protocol. The
Service Tool has two operating modes:

» Indicator, in which the Service Tool is reporting on the data sent to it
from the device, which is being controlled by the normal setpoint source.

» Control, in which the Service Tool user specifies the setpoint,
overriding the normal setpoint source.

In either arrangement, the device will attempt to manage the opening and
closing of the control valve to maintain the amount of mass flow as
requested by the setpoint source.

Note that the Brooks Service Tool is meant to be used as a startup and

troubleshooting tool. It is not intended to be permanently connected to the
device in your application.

2-1
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3 Installation

This section describes how to install the Service Tool application onto a
personal computer (PC), and how to connect the PC to the device.

3.1. Installing the Service Tool Application
|

The Service Tool application can be installed on a Windows PC under the
following requirements:

* Windows 95, 98, Me, NT 4, 2000, or XP

* PC running at a minimum of 450 MHz, with at least 64 MB of RAM and
a CD-ROM drive

To install the Service Tool application, load the Service Tool CD-ROM
into the drive. On the CD-ROM disk, find the installation file, Setup.exe,
and double-click it to launch the installation wizard. Follow the installation
instructions in the wizard.

3.2. Connecting the PC to the Device
|

The following topics list the hardware requirements and describe the
procedure for connecting the PC running the Service Tool to the device’s
service port.
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3.2.1 Hardware Requirements

The following tools and cables are required to connect the PC serial port
to the device’s service port:

e RS-232to TTL communications interface adapter.

e Standard RS-232 serial cable (between your PC’s serial connector and
the communications interface adapter).

NOTE:

If the distance between the PC and the device is short enough, the RS-232
cable is not necessary. Plug the communications interface adapter directly
into the PC serial port.

» 3-wire communications cable (between the interface connector and the
device’s service port connector)

» Straight (flat blade) screwdriver
e 3/16-in. nut driver

Communications interface 3-wire communications
adapter cable

3-2
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3.2.2 Connection Procedure

To connect the PC to the device’s service port:
1. Turn off power to the device.
2. Remove the standard cable from the device’s 15-pin D-connector.

3. Remove the screw at the center of the top cover and the two 3/
16-in. standoffs on the 15-pin D-connector.

4. Remove the cover.

Black service port
connector located behind

/ D-connector

15-pin
D-connector

D-connector
NS  ’ standoffs

Center cover
screw

3-3
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5. Assemble the RS-232 serial cable, communications interface adapter,
and Service Tool 3-wire communications cable.

6. Connect the RS-232 serial cable to a serial port on your computer.

If the distance is short enough, you can connect the communications

interface adapter directly to the PC’s serial port, as shown below, and do
not need the RS-232 serial cable.
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7. Connect the 3-wire communications cable to the device’s service port,
the black connector located behind the D-connector. Align the
communications cable’s 5-pin connector with the black wire towards the
center of the device (towards the LEDs).

The QUANTIM QMA model’s service port has a 6-pin connector. To attach
the communications cable’s 5-pin connector to the 6-pin service port,
make the connection so that the unused pin is the innermost pin (the pin
closest to the center or LEDS), as shown in the following illustration.

Service port Unused 6th pin
connector attached on QUANTIM QMA
(viewed from rear of device)

8. Reconnect the standard cable to the device’s D-connector.

This connection is used to apply power and the analog setpoint to the
device while using the Service Tool.

9. Turn on power to the device.

10. Verify that the device initializes properly, as indicated by the Status
LED being solid green.

You are now ready to use the Service Tool.

3-5
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3.2.3 Disconnecting the PC from the Device

3-6

When you are done using the Service Tool, you should disconnect the PC
from the device and reinstall the device’s cover.

To disconnect the PC from the device’s service port:
1. Exit from the Service Tool.
2. Turn off power to the device.

3. Disconnect the standard cable and the 3-wire communications cable
from the device.

4. Disconnect the RS-232 serial cable (or interface adapter) from your PC.
5. Place the cover onto the device, and reattach it using the screw at the
center of the top cover and the two 3/16-in. standoffs on the 15-pin
D-connector.

6. Reconnect the standard cable to the device’s 15-pin D-connector.

You can now reapply power to the device and begin using it in its process
application.
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3.3 Device D-Connector Pin-Outs

The QUANTIM device pin-outs are listed below.

Pin No. Function
1 Setpoint Return
2 0 to 5 Vdc Flow Signal Output
3 Not used
4 4 to 20 mA Flow Signal Output
5 +13- to +30-Vdc Power Supply
6 Not used
7 4 to 20 mA Setpoint Input
8 0 to 5 Vdc Setpoint Input
9 Power Supply Common
10 Signal Output Return
11 +5 V Reference Output
12 Valve Override Input
13 4 to 20 mA Density or Temperature
14 Not used
15 Not used

3-7
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Section 4 - Basic Operations

4 Basic Operations

This section describes the Service Tool's basic operations, including:
e Starting the tool and opening a new session

» Setting the options to determine what variables will be displayed in the
main window and how they will be displayed

» Putting the tool into Indicator or Control mode, which determines
whether the tool can initiate changes in setpoint values

» Controlling different aspects of how the trending graphs are displayed
in the main window

» Capturing the current state of the trend graph to the clipboard or a file,
and/or by printing it to a hard copy

* Closing the session and exiting the tool

4-1
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4.1 Starting the Service Tool and Opening a New Session

To start the Service Tool and open a new session:

1. Select the Brooks Service Tool from your Start menu, or double-click
its application file. The main window displays, with no session open.

* Brooks Service Tool - (O] ]
File Help
—Device Info
Product Type: Model Number:
Device Tag: Serial Number:
Software Rewv: Cal Full Scale: I—I]I]
—Setpoint—— [Device Variables
e n[F e &/]e] D] =la]s)
=90
80 100 -
=70
Z G0 .
z 5
: 50 © 50
B [
T 40 o
=30
=20
z 04
=10
= T L T L T L T > T > 1
—F10 ] 20 40 G0 a0 100
I—D Time
| -icoror | I Y I
=-Convel - N I Y
| Session Status: Closed | Walve Override: Mormal | |

2. To open a new session, open the File menu and select New Session.

The Open Session dialog box displays.

4-2



Installation and Operation Manual

X-BST-Qm-eng Section 4 - Basic Operations

Part Number: 541B026AAA )

July, 2004 Brooks Service Tool™ for QUANTIM®
¥* Open Seszion =] B3

Select Communications Protocol
ILegU Service Port j

Select Communications Port  Device Addr

[ =] o

= Enable Ses=ion LLogqng

Session Log Filename

Idefaultsessionlog. log Brovwse |

Cancel I Help I

3. From the Select Communications Port drop-down list, select the
Comm port to which the Service Tool cable is connected, then click OK.

The Trend Graph and Status indicators begin showing the data that is
being read from the device.

= Brooks Service Tool M=
File Diagnose Control Tune Configure Help
—Device Info
Product Type:  Quantim B Model Number: OMBCZL1BIA1ATAICE1F7ATAA
Device Tay: Serial Number: TEST2
Software Rev: xa01 Cal Full Scale: I 100.00 grfhr
—Setpoint—— Device Variables
— - 100 >|||||$<Q.| Ql@ll |>|<| |H|%|
=80
80 100
=70
Z B0 =
z :
50 Q80
: I
: 40 o
=30
Z o0
S 04 A
=10
z L5 T L T - T - T - T - T
=10 5.0 10.0 15.0 200 250 30.0
[ s024arhr Time
—I - Indicator i -0.24 qrfhr 0.044 gr/cc
- Contral intll  90.24 qr/hr 45.00 %
| Session Status: Connected | YalveOverride: Normal Mo Alarm | 7
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4.2 Main Window Elements

Figure 4-1 indicates the major elements of the main window.

* Brooks Service Tool M=l
File Diagnoze Contral Tune Caonfigure  Help

~Device Info .
Product Type: Ouantim B Model Number: QMBC2LE3AT AT A1 CB1F7ATAA Maximum flow for
Device Tag: Serial Number: TESTZ which the device
Software Rev:  XAD1 Cal Full Scale: [ 100.00 qr/hr was calibrated

~Setpoint— [ Device Variables

BERLL y ] [+ & ala] L] =|a]s] Trend Graph
= controls
= 60 100
=70
Setpoint slider :
(used in Control : o0 £ Trend Graph
=50 o 50
[ F]
o

mode) :
=40 N
Zan 1

Z20

Trend lines of selected

c t Setooint : 04 & variable data, indicated
urrent Setpoin B
vr;lue 8 i T i T : T : T : T : T by color
~—_ —f0 50 10.0 15.0 200 250 30.0
™~
. | 090.24 grihr
Setpoint 5 e 0.044 qr/ —l
i =1~ Ind i i -0.24 ar/hr
Indicator/Control T 'C”g:]ff‘otfr - = - - Variable data
switch il 90.24 arjhr 45.00 % |
Seszzion Statuz: Connected | Walvelveride: Mormal Mo Alarm | i
Status bar/l— Z

Figure 4-1 Main Window Elements
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4.3 Setting the Main Window Options
|

To set the main window options, open the File menu and select
Options. The Options window displays. From this window, you can
perform the functions described in Table 4-1.

= Options _ (O] x|
Process Yariahbles | Urits: of Measure I Trend Graph I
Lower Upper
Range Range
Assignment Value Value Graph
Setnoint [mass Setpoint | | 0.00 gr/hr 100.00 gr/hr
Variable 1 [Mass Flow = | 0.00 gr/he 100.00 gi/hr ¥
Wariahle 2 [Mass Setport | | 0.00 gr/he 100.00 gi/he |
Wariable 3 [Densiy ~| | 0.000 gr/cc 2.000 gi/ce I
Yarighle 4 [valve Drive = 000% | 100.00 % W
™ Save Selections as Defaults FRE S Carcel Help

Table 4-1 Options Window Functions

Function Description

Modify the current settings You can modify the options settings on any of the
three tabs. The options on the three tabs, and
which elements on the main window they control,

are illustrated in Figures 4-2 through 4-4.

Save current settings as defaults Changes that you make to the option settings are
in effect only for the current session. However,
you can save the current settings so that they are
used as the default values the next time a session
is opened. To do this, select the Save Selections
as Defaults option at the bottom of the Options
window.

Cancel your setting changes Click the Cancel button.

Save your setting changes Click OK.
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NOTE: Range values here affect Range values determine
only the trend graph; they do not variable data values | Pracess ‘ariables |Unns of Measure | Trend Gragh |
change the representation at 0% and 100% scale Lower Unper
of the variable on an analog output. Range Range
Assignment Value Value Graph
«* Dinoks Sesvice Tool [_ o] x] o .
™ Coxfm Habs Setnoint [Mass setport =[] 0.00 gr/hr | 100,00 gr/he Graph options
Device Info determine which
Product Type:  uantin & Modiel Number, OMECELBRAIALAI CRIFTALAA Varighle 1 [Mes Fow =ff! 0.00 gi/he | 100.00 grvhe fIFF . .
Device Tag: Sorial Numbor: TEST2 variable data is
Soltware Fev. AN Cal Full Scale: [ 100,00 ar/hr “arighle 2 IMass Setpoint j | 0.00 gr/hr | 100.00 glfhll v trend graphed
Device -
) Wariable 3 [Density =l[Jl  vo00griec [ 2.000 arec ||
:: ‘ariable 4 [vaive Drive = 000% | 100.00 z"lF
270
S 60 £
£ 50 8 o |
= an - [
el
- RO SUTIS SRS I™ Save Selections as Defaults Cancel Help
150 20 20 0

Time
T €
— Assignment options
determine Setpoint type
and what variable data
is displayed
Figure 4-2 Process Variables Options
Select unit of measure Enter precision
for each variable data type of measurement data
«* Dptions 1 =]
Process Wariahles  Units of Measure |Tren Graph I
Display
Group UOM Precision

DeltaT Time Units | us=c

Density Units IgrfCC

hass Flow Units |gnhr

Led Led Lo Lo

Temperature Units I deg C

Wolumetric Flow Units 4

BEEERE

IT Save Selections az Defaultz ok I Carcel | Help

Select this option to save current settings
as default values next time a session is opened

Figure 4-3 Units of Measure Options
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«* Dptions

Y-Axis Scale values
determine upper and lower
percentage values

along the Y-axis

Figure 4-4 Trend Graph Options

X-Axis Scroll Method determines how trend graph
will advance over time:

* Smooth (continuously), or
« Page (in time window increments; for example, every 30 seconds)

X-Axis Window determines
the time window
displayed along the X-axis

47
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4.4 Putting the Service Tool in Indicator or Control Mode

Zap
=80
=70
= 6D

-
In Control mode, ——— =F£ s
use slider to choose setpoint = =
B o
=30
or = o —
=10
E T T T T T
=0 10800 1070.0 1080.0
Enter setpoint value here, ——— s1.82arir Time
then press the Enter key | - Indicator 0.28 ar/hr 0.046 ar/cc
T - Caontral aint 51.82 qgr/hr “alve Drive 45.00 %

~Setpoint | “Device Variables /
— _qup

By default, a session opens with the Service Tool in Indicator mode. In this
mode, the setpoint is being controlled by the standard setpoint input
source. The setpoint data in the Service Tool’s main window “indicates”
what the device is currently reporting as its setpoint.

However, you can control the setpoint directly from the Service Tool by
moving the Setpoint Switch to Control, then using the slider to set the
setpoint or entering a value in the field below the slider. Figure 4-5 shows
the Setpoint controls and trend graph in Control mode.

Indicates when Setpoint slider was
moved to current position

/
) [u[FF&] a]a] (k] folula]
/

100 /

Setpoint switch in Control mode,
setpoint at 51.82 gr/hr

Figure 4-5 Setpoint Switch in Control Mode
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4.5 Trend Graph Functions

The following topics cover the functions that you can perform on the trend
graph.

4.5.1 Trend Graph Elements

Figure 4-6 shows the Trend Graph’s main elements. Table 4-2
summarizes the Trend Graph'’s toolbar functions.

The data graphs are coordinated by color to the variable data to which
they correspond. Note that the selection of what variable data to graph is
determined by settings in the main window’s options; refer to “4.3 Setting
the Main Window Options” on p. 4-5.

Mass Setpoint graph
~Device Variables / Valve Drive graph
Trend Graph toolbar—-[ )l I | Fgl Ql@l |>|<J/ |g|§|
E /
100 7
=
o o Mass Flow graph
pu. 2 L
o /
Y-axis, indicating percent 1
of variable data relative
to upper/lower range settings, 0+ N T £
as defined in the main window options ' ; ] : '
1060.0 1070.0 1080.0
Time
Va0 o e €
' A AT e - data readings

X-axis, indicating elapsed time
window since start of session

Figure 4-6 Trend Graph Main Elements
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Table 4-2 Summary of Trend Graph Toolbar Functions

Function Description

} Starts variable data trending, if it has been stopped.

1] Stops variable data trending.

Scroll up and down the Y-axis, or back and forth across the X-axis.

‘Q‘ Zoom in and out of a selected axis.
-

Q @l | Zoom in and out of both axes simultaneously.

.........

Zoom in on a region of the trend graph.

b|4 View the X- and Y-axes values at a given point in time the trend
U graph.

Copy the trend graph to the clipboard.

E Save the trend graph as a file.

= Print the trend graph.

The following topics provide more detail about each of the Trend Graph
toolbar functions.
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4.5.2 Stopping and Starting Trending

You can stop the real-time updating of trending data at any time. For
example, you may want to analyze the current window of data for
troubleshooting. Stopping the updating freezes the data as it is currently
displayed.

To stop trending, click the ﬂ button in the Trend Graph toolbar. Data
will continue to be collected from the device, but the trend graph is not
updated. With trending stopped, you can continue to use the other toolbar
functions.

To restart trending, click the ﬂ button. When you restart trending, the
trend graph will jump to display the most recently collected data. To see
data collected while the trend graph was stopped, use the X-axis Scroll
Tool, covered in the next topic.

4.5.3 Scrolling a Graph Axis

The Scrolling tool allows you to scroll up and down the Y-axis, or back and
forth across the X-axis. This can be helpful in seeing other areas of the
trend graph (for example, if you have zoomed in on it, or if you want to see
previous portions of the trend graph).

To scroll on an axis, click the '"I_‘ button in the Trend Graph toolbar and
move the pointer over the axis on which you want to scroll. The pointer
turns into a pointing hand. Click and drag in the direction you want to
scroll.

rDevice Variables
y |4 ala] k] =(a|s |

100 A

rDevice Variables

@SD

50

Percent

Y

Percent

T
11400

T
1150.0

T
1160.0

-0

T
12000

Before Y-axis scrolling

T
12100

Time Time
i -0.36 grfhr 0.046 grfcc -0.97 grfhr Y 0.046 grfcc
in 51.82 qr/hr 45.00 % 51.82 qr/hr ive 45.00 %

After Y-axis scrolling
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4.5.4 Zooming on a Single Graph Axis

The Zooming on a Single Axis tool allows you to zoom on the X- or Y-axis.

To zoom on an axis, click the “&] button in the Trend Graph toolbar and
move the pointer over the axis on which you want to scroll. The pointer
turns into a double-headed arrow, pointing in the directions relative to the
axis it is over. Click and drag in the direction you want to zoom.

rDevice Variables

] Hfa alal Opk| =[a]s]

100

50

Percent

T
T 43800

T
13600

T
1370.0

rDevice Variables

]t ala Dpk| =[a]s]

100 A

50

Percent

T T
— 13700 1375.0

1380.0
Time : Time ;
I z
Before X-axis zooming After X-axis zooming
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4.5.5 Zooming on Both Graph Axes

The Zooming on Both Axes tool allows you to zoom on the X- and Y-axes
at the same time.

To zoom on both axes simultaneously, click one of the &R buttons
in the Trend Graph toolbar.

rDevice Variables rDevice Variables
e «fe] Dpl] =(a|s)| | [+ e &la] )k »|a]s)| |
80.0
100 o
) + G004
£ £
@« @«
yr 2
@ @
& & o0
04
T T T 200 - T T T
14300 1440.0 1450.0 14300 1435.0 1440.0
ime Time
i -0.16 gr/hr 0.046 gricc -0.02 gr/hr ' 0.046 gricc
n 51.82 qr/hr 45.00 % 51.82 qr/hr hve 45.00 %

Before zooming in on both axes After zooming in on both axes
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4.5.6 Zooming on a Region of the Graph

The Zooming on a Region tool allows you to zoom on a region on the
trending graph, adjusting the X- and Y-axes scales accordingly.

To zoom on aregion of the trend graph, click the button in the
Trend Graph toolbar and move the pointer over the trend graph. The
pointer turns into an arrow with a box. Click and drag to draw a box

around the region on which you want to zoom, then release the mouse
button.

rDevice Variables
Pl ala|f

100

rDevice Variables

| =|m|a] | P&l alafr

b EEl E]l é§| |

60.0

50

Percent
Percent

40.0 /

20.0 o
T T T T T T
1660.0 1670.0 1680.0 1676.00 1678.00 1680.00
Time Time
0.046 gricc
45.00 %

i 0.44 gr/hr
n 61.14 qr/hr

0.15 gr/hr
61.14 qr/hr

' 0.046 gricc
e 45.00 %

With region to zoom selected in box After region was zoomed on

NOTE:

When you release the mouse button, the trend graph freezes on the bounded

region. You have to click the ' | button to resume trending.
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4.5.7 Displaying X and Y Values at a Particular Point

The Values tool allows you to select a point along the Mass Flow trending
graph and display the corresponding X- and Y-axis values at that point.

To display the exact X and Y values of the trend graph, click the m
button in the Trend Graph toolbar and move the pointer over the trend
graph. The pointer turns into pointing finger over a colored vertical line—
the cursor. The X,Y values for the current cursor position are displayed.
As you click and drag the cursor across the trend graph, the X,Y values
dynamically update.

~Device Variables
][+ el ala|[ )i =als]
100
7
el
c
o PR .
5 o 1986, 0.355 |
L+ T
o
D ] . .
T i T i T
1880.0 1890.0 1500.0
Time
065 qgrfhr 0.046 gricc
intll  39.68 qr/hr 45.00 %

X,Y values at current cursor position

If you right-click on the cursor, a pop-up menu displays, allowing you to
select from several options that control the cursor’s attributes. These
options are described in Table 4-3.

LChannel 3
Style 3
Options 3
Flip Alignment
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Table 4-3 Trend Graph Cursor Options

Option Description

Channel Allows you choose the channel to which the cursor is
attached. The channels correspond to the variables
(Mass Flow, Density, and so on).

Style Allows you to choose the measurement being made:

¢ Value X-Y. Cursor is a single line.
¢ Value X. Cursor is a single line.
e Value Y. Cursor is a single line.

¢ Period. Cursor is two vertical lines connected
with a dotted line, showing the time/frequency
between the lines.

e Peak-Peak. Cursor is two horizontal lines
connected by a dotted line showing the
percentage difference between the lines (because
Y-axis is in percent).

e Frequency. Cursor is two vertical lines connected
with a dotted line, showing the time/frequency
between the lines.

For Styles whose cursor is two lines, you can drag
each line separately to make measurements.

Options>Use Channel Color

If selected (the default), the cursor is the color
related to the variable. If not selected, the cursor is
yellow.

Options>Hide Hint on Release

If selected, the values associated with the cursor are
shown only while the left mouse button is held down.

Flip Alignment

Enabled only with single-line cursor styles. If
selected, moves the values displayed to the opposite
side of the vertical line.
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4.5.8 Copying the Graph to the Clipboard

You can copy the current state of the trend graph to the clipboard, for
pasting into another Windows application.

To copy the current state of the trend graph to the clipboard, click the

button in the Trend Graph toolbar. The trend graph is copied to the
clipboard. A sample of the trend graph pasted into a document is shown

below.
% Document - WordPad H=E3
File Edit “iew Inset Fomat Help
MEEE RS
ITimesNewHoman[W’estern] j I‘ID j Bl[ Ql@l E%l%l E_E”
E'1'2'3'4'5'$_
1004
a4
qil
£
x4
0 POV UL R o
: T Yy T Y T i T Yy T Yy I
w8a0 0o a0 oo a0 oo
Time
For Help. press F1 [ [NUM #
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4.5.9 Saving the Graph to a File

You can save the current state of the trend graph to a graphic file.

To save the current state of the trend graph to a graphic file, click the

H button in the Trend Graph toolbar. The Save As dialog box displays.

Save in: | A My Documents ﬂ ﬂ
File narme: |TrendGraph Save |
Save az type: |Bitmap [*.brrip) ﬂ Cancel

Navigate to the desired directory and enter a name for the file. You can
also specify the graphic format—Bitmap (.bmp), Enhanced Metafile
(.emf), or JPEG (.jpg)—from the Save as type drop-down list. Click the
Save button to save the file.

4.5.10 Printing the Graph

You can print the current state of the trend graph to a printer.

To print the current state of the trend graph, click the @ button in the
Trend Graph toolbar. The standard Windows Print dialog box displays.

4.6 Closing the Session and Exiting the Service Tool

To close the current session and exit the Service Tool, open the File
menu and choose Exit, or click the window’s close button (at the upper
right corner).
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5 Viewing and Setting the Device Configuration
|

This section describes how to view and set device configuration
parameters.

NOTE:

Any changes you make to the device configuration parameters are saved for
the current and subsequent sessions. Prior to making changes to device
configuration settings, it is recommended that you save the current settings.
This will allow you to restore the device configuration to a known, working
state. For more information about how to save the current settings, refer to
“5.10. Saving the Current Device Configuration”on p. 5-17.

5.1 Setting Input (Setpoint) and Output Upper and Lower Range Values
|

The Service Tool’s I/0O Ranging function allows you to change the upper and
lower range values for the setpoint and output flow values. For example, if
you wanted to change the device’s factory-calibrated full-scale flow rate to a
lower value, you would use this function. After changing the upper range
value, the full value signal (5 V or 20 mA) would correspond to the new
value.

ACAUTION

Upper range values should never exceed the factory full-scale
calibration value.

To change the input (setpoint) and output upper or lower range
values, open the Configure menu and choose 1/0O Ranging. The Input/
Output Ranging Wizard window opens.

«* |nput/Output R anging Wizard H=] &3

~Setpoint and Primary Output Range
Upper Range Y alue 100 00§78 1

Lower Fange Y alue I 0.00 gr/hr

—Secondary Output Range

Upper Range Y alue I 1.000 grfcc
Lower Fange Y alue I 0.000 grfcc

Close |
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5.2 Viewing and Setting Alarms

Change any of the range values, then click the Close button.

Note that, to use the 1/0 Ranging function, the setpoint and primary output
must be set to the same variable. For example, Mass Setpoint and Mass
Flow for output are of the same type; however, Mass Setpoint and
Volumetric Flow for output are not.

If you attempt to use the I/O Ranging function and the setpoint and primary
output are not set to the same variable, a message window will display
indicating that the setpoint and primary output do not match and, therefore,
the I/O Ranging function cannot be used for the device.

To correct this condition, go to the Variables and Setpoint tabs in the
Configure Parameters window to change the setpoint and primary output to
the same variable. For more information, refer to “5.5 Viewing and Setting
Primary and Secondary Output Parameters” on p. 5-10 and “5.7 Viewing
Setpoint Parameters” on p. 5-13.

5-2

You can configure the device to report predefined alarm and warning
conditions. The alarm and warning parameters are settable using the
Service Tool. All alarm and warning conditions are reported to the Service
Tool and indicated by green or red flashing codes on the device’s Status
and Alarm LEDs. You can also configure alarms and warnings to enable
pin 3 of the device’s D-connector.

To access the alarm/warning configuration parameters, open the
Configure menu and choose Configure Parameters. The Configure
Parameters window opens.
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»* Configure Parameters H=l

Eontrol' Devicelnfol Dutputsl Sensoll Setpoint' Walve IVariabIesI

Diagriostic | i ass Flow I “olumetric Flow I Densilyl Temperalurel Slug F|UWI Valve Drive | SetPoint Devl Configuration I

Diagnostic Alarm |Alarm vl

Diagnostic Alarm Flash Code
Diagnostic Alarm Contact IDisable 'l

Helreshl Cloze I Help I

The following topics provide detailed information about the Diagnostic
alarm, which is configured by default, and the optional alarm/warning
conditions that be configured.

For information on viewing the warning and alarm conditions from the
Service Tool, refer to “6.1. Checking the Warning, Alarm, and Diagnostic
Status” on p. 6-1.

5.2.1 Diagnostic Alarm
.

By default, the Service Tool monitors the device’s Diagnostic alarm status.
This is the alarm signal that drives the Status and Alarm LEDs at the top of
the device, and that is available to external devices at pin 3 of the device’s
D-connector.

The device continuously runs diagnostics. If the diagnostics detect a fatal
error, the device goes to a safe state of operation and will not respond to
the setpoint. Also, the Status LED turns a solid red and the Alarm LED
flashes ared code 7 (7 flashes, followed by brief delay).

NOTE:

The fields in the Configure Parameters window’s Alarms:Diagnostics tab are
read-only.
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5.2.2 Configuring Optional Warnings and Alarms
.

In addition to the Diagnostic alarm, you can use the Service Tool to
configure the device to report warning and alarm conditions related to the
following variables:

» Mass flow

* VVolumetric flow

* Density

» Temperature

* Slug flow

* Valve drive

* Setpoint deviation

Each of these variables has a tab in the Alarms tab in the Configuration
Parameters window (the Density tab is shown below). The tab includes the
field and options described in Table 5-1.

* Configure Parameters [_[O]
Alarms | Cunlrull Devicelnful Dulpulsl Sensull Selpuinll Walve I Variablesl

Diaghostic I tdazz Flow I Waolumetric Flow  Density | Temperaturel Slug FIan Walve Drive | SetPaint Devl Configuration I

Density Alarm lm

Density Alarm Flash Code |—5
Density Alarm Latching m
Density Alarm Contact m
Density Alarm Low Limit IT[_WBC
Density Alsim High Limit | 2.000 gr/cc
Density Alarm Delay I—I]l]

Refresh |
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Table 5-1 Alarm/Warning Conditions Fields and Options

Field/Option

Description

Alarm

Condition reported:

¢ Disabled. No warning/alarm will be set if low or high limits
are exceeded.

e Warning. A warning condition is set if low or high limits are
exceeded. Alarm LED flashes green, but the device will
continue normal operation.

e Alarm. An alarm condition is set if low or high limits are
exceeded. Alarm LED flashes red. Device will continue
normal operation, unless the alarm was set by the device
diagnostics. If a diagnostic alarm is set, the device enters a
safe state, ignoring setpoint.

Flash Code

The code flashed by the Alarm LED to indicate a warning/alarm
condition for this variable.

Latching

If enabled, the warning/alarm condition will persist, even if the
condition goes away.

Alarm Contact

If enabled, a warning/alarm condition for this variable will cause
the open-collector output at pin 3 of the device’s D-connector to
be active.

Alarm Low Limit

Lower limit for this variable. If the Alarm option is set to
Warning or Alarm, and the variable’s data value drops below
the low limit value, the variable’s warning/alarm condition will
be active.

Alarm High Limit

Upper limit for this variable. If the Alarm option is set to
Warning or Alarm, and the variable’s data value exceeds the
high limit value, the variable’s warning/alarm condition will be
active.

Alarm Delay

Number of seconds that the warning/alarm condition must be
active before the warning/alarm is indicated on the Alarm LED
and Alarm contact (and reported to the Service Tool, if a session
is open).
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5.2.3 Modifying Standard Alarm Behavior
|

56

You can globally modify the behavior of alarms to automatically disable
when one or both of the following conditions exist: setpoint is zero and
valve override is active.

» Setpoint Zero Alarm Disable. When this option is enabled, the alarms
defined in Table 5-2 below will not occur if the setpoint is zero. For
example, if the Mass Flow Alarm is enabled and you do not want the alarm
to occur while the setpoint is zero (flow is commanded to be zero), causing
flow to be less than the lower limit, set the Setpoint Zero Alarm Disable
option to On (enabled).

» Valve Override Alarm Disable. When this option is enabled, the alarms
defined in Table 5-2 will not occur if the valve override is in the open or
closed state. For example, if the Mass Flow Alarm is enabled and you do
not want the alarm to occur while the valve override is set to open, causing
flow to exceed the upper alarm limit, then set the Valve Override Alarm
Disable option to On (enabled).

Table 5-2 Alarms Affected by Alarm Disable Options

Setpoint Zero Valve Override
Alarm Alarm Disable Alarm Disable
Mass Flow Yes Yes
Volumetric Flow Yes Yes
Density Yes No
Temperature No No
Slug Flow Yes No
Valve Drive Yes Yes
Setpoint Deviation Yes Yes
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To set the alarm behavior when setpoint is zero or valve override is
active, open the Configure menu and choose Configure Parameters.
The Configure Parameters window opens. Click the Alarms:Configuration
tab. Choose whether to enable (On) or disable (Off) the option.

»* Configure Parameters H=l
Alarmz | Eontrol' Devicelnfol Dutputsl Sensoll Setpoint' Walve I Variablesl

Diagnostic I i ass Flow I “olumetric Flow I Densilyl Temperalurel Slug F|UWI Valve Drive | SetPoint Dey  Configuration |

SetPt Zero Alarm Disahla IUff 'l
YWalve Override Alarm Disakle IDn 'I

Refresh |

5.3 Viewing and Setting Configuration Parameters
.

You can view the current settings of the control parameters from the
Configuration Parameters window. Some control parameters can be
modified, typically indicated by their field having a white background.

To access the control parameters, open the Configure menu and
choose Configure Parameters. The Configure Parameters window opens.
Click the Control tab. The next two topics describe the Control:Response
and Control:Configuration tabs.

5-7
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5.3.1 Viewing the Control Response Parameters

The response parameters on the Control:Response tab are read-only, as
shown below. However, you can adjust the proportional and integral gain
values; refer to “7.2.2.3 Tuning the Valve Response (Proportional and
Integral Gain)” on p. 7-18.

%= Configure Parameters H=l
Alarms  Cantral | Devicelnfol Dutputsl Sensoll Setpoint' Yalve | Variablesl

Response | Configuration I

Proporional Gain 01690

Integral Gain

Derivative Gain 0.0000

Fid Output 181.94 %
Pic Error 10012 %

Refresh Cloze Help

5-8
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5.3.2 Viewing and Setting the Control Configuration Parameters

.
The Control:Configuration tab is shown below.

* Configure Parameters ==l
Alarmg  Control | Device Infol Dutputsl Sensorl Setpointl Walve I Variablesl

Response Configuration I

Setpoint Type IMaSS 'I

Ramp Time

Softstart Ramp Type

Softstart Ramp Rate I 10.00

Hefreshl Cloze | Help |

The Setpoint Type parameter on this tab is read-only; it must be set at the
factory.

The two Softstart Ramp parameters allow you to configure the ramp
behavior during a soft start of the device.

To configure the softstart ramp behavior, select Ramp Rate from the

Softstart Ramp Type drop-down list, then enter the ramp rate (in percent
per second) in the Softstart Ramp Rate field.

5-9
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5.4 Viewing Device Information

To view device information, open the Configure menu and choose
Configure Parameters. The Configure Parameters window opens. Click
the Device Info tab.

* Configure Parameters [_[O]
Alarmsl Control - Device Info |Dulpuls| Sensull Selpuinll Walve I Variablesl

Software Fewvision IAF—
Model Number Im
Serial Numkber Im

Tag Number I—u

Helreshl Cloze I Help I

The device information parameters are read-only except for the Tag Number
field. Fora QUANTIM QMA, you can enter the device’s tag number.

5.5 Viewing and Setting Primary and Secondary Output Parameters

You can view the current settings of the primary and secondary output
parameters from the Configuration Parameters window. You can also
modify the output data assignment, the output configuration (voltage or
current), and, fora QUANTIM QMA, what happens to the output in the
event of an alarm condition.

To access the primary and secondary output parameters, open the
Configure menu and choose Configure Parameters. The Configure
Parameters window opens. Click the Outputs tab. This tab includes
Primary and Secondary Output tabs.
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»* Configure Parameters H=l

Alarmsl Eontrol' Device Info Outputs | Sensoll Setpoint' Walve I Variablesl

Prirnary Output | Secondary Output I

Fritnary Out Source IMaSS Flows 'l

Frimary Analog Output Config lm
Frimary Out Alarm Behawour lﬁ
Primany Out Zero Cal (Volts
Pri Dut Full-Scale Cal (Volts

Primany Out Zero Cal (mAmps
(

)
|
)
Fri Qut Full-Scale Cal (mAmps)

Fefresh Cloze Help

You can modify the following settings:
» Out Source. Specifies the output data assignment.

NOTE:

For the primary output, its data assignment must match the setpoint
assignment.

» Analog Output Config. Specifies the type of analog output—voltage or
current.

» Out Alarm Behavior (QUANTIM QMA only). Specifies the behavior of the
output during an alarm condition.

The Out Alarm Behavior choices are:
* Downscale. Output will go to 0 V or 3.8 mA.

* Hold. Output will be remain at the value in effect when the alarm condition
was detected.

 Track. Output will continue to report the value of the measured process
variable.

» Upscale. Output will go to 5.5 V or 22 mA.

5-11
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5.6 Viewing Sensor Parameters

5-12

To view the sensor parameters, open the Configure menu and choose
Configure Parameters. The Configure Parameters window opens. Click
the Sensor tab. All of the fields in the three Sensor tabs are read-only.

+# Configure Parameters [_[O]=]
Alarmsl CUnlrUII Device InfUI Outputs  Sensar | Selpuinll Walve I Variablesl
Flow Calibration | Dernsity Cal I Status I
FCF Linearization A4 Coeff. 0.00000
FCF Linearization A3 Caoeff. 0.00000
FCF Linearization A2 Coeff. 0.00000
FCF Linearization A1 Coeff. 0.18606
FCF Linearization AQ Coeff. 0.00000

FCF Temp Correction

keter Full Scale 3000.00 gr/hr
Setpoint Full Scale 3000.00 grfhr
%* Configure Parameters [_ (O]
Alarmsl Eontroll Devicelnfol Outputs  Sensor | Setpointl Walve I Variablesl
Flow Calibration  Density Cal | Status |
Density Cal Factor D1 m
Density Cal Factor D2 m
Density Cal Factar K1
Density Cal Factor K2
Density Cal Factor Kip 2.09
Density Cal Factor F3, A2 m
Density Cal Factor F3, Al m
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5.7 Viewing Setpoint Parameters

= Configure Parameters |- [O] %]
Alarmsl Eontroll Device Infol Outputs  Sensor | Setpointl WValve I Variablesl
Flow Ealibrationl Density Cal  Status |
Sensor Dsp Status
SensorDelta T 0.0952 usec
Sensor Tube Period 4.8070 msec
Sensor Left Pickoff Amplitude 356
Sensor Right Pickoff Amplitude 316
Sensar Drive Gain
Sensor Dsp Firmware Rev
Refresh | Help |

To view the setpoint parameters, open the Configure menu and choose
Configure Parameters. The Configure Parameters window opens. Click
the Setpoint tab. All of the fields in this tab are read-only.

*= Configure Parameters [ [O] %]
Alarmsl Eontroll Devicelnfol Dutputsl Sensor  Setpoint |Valve I Variablesl
Mass Setpoint URY 3000.00 gr/hr
Mass Setpaint LRY 0.00 grfhr
Yol Setpoint URY 2999 914 mifhr
Yol Setpoint LRY 0.000 mlfhr
Setpt Input Zero Cal 0.14038
Setpt Input Full-Scale Cal 0.39573

5-13
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5.8 Viewing Valve Parameters

To view the valve parameters, open the Configure menu and choose
Configure Parameters. The Configure Parameters window opens. Click
the Valve tab. All of the fields in this tab are read-only. To adjust the valve
parameters, refer to “7.2.2 Optimizing the Valve Behavior for Process
Conditions” on p. 7-10.

+* Configure Parameters [_[O] %]
Alarmsl CUnerII Device \nfUI Dulpulsl Sansurl Setpoint  Yalve |Variables|

YWahse Offset 19.00 %
Yalve Span 45.00 %

Yalve Leaktight Offset 10.00 %

Refresh

b Help
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5.9 Viewing Device Variables
.

To view the device variable parameters, open the Configure menu
and choose Configure Parameters. The Configure Parameters window
opens. Click the Variables tab. All of the fields in the four Variables tabs are
read-only.

* Configure Parameters [_[O]
Alarmsl Cunlrull Devicelnful Dulpulsl Sensull Selpuinll Walve Wariables |

Maszs Flow | Yaolumetric: Flow I Temperature I Density I

Mass Flow 0.33 grfhr
Mass Flow RN 3000.00 grfhr
Mass Flow LRY 0.00 grfhr

Refresh |

»* Configure Parameters M=
Alarmsl Eontrol' Devicelnfol Dutputsl Sensoll Setpoint' Yalve “ariables |

Mass Flow Yolumetric Flaw | Temperature I Density I

Yolumetric Flow 0.266 mlfhr
Yolumetric Flow URY 3599.899 mifhr
Yolumetric Flow LRY 0.000 mifhr

Refresh |
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+* Configure Parameters M=l E3

Alarmsl Eontmll Device\nfol Dutputs' Sensorl Setpointl Walve  Wariahles |

Mass F|DWI ‘Yolumetric Flow  Temperature | Densilyl

Temperature 30.7degC
Temperature URY 100.0 deg C
Temperature LR 0.0 deg C

Fefresh

+* Configure Parameters =] E3
Alarmsl Contrnll Device \nfol Dutputsl Sansorl Setpointl Walve Varables |

Mazs FIle Wolumetric Flowl Temperature  Density |

Density 1.001 grfcc

Density URY 2.000 grfcc
Density LEY 0.000 grfcc

Refresh
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5.10 Saving the Current Device Configuration

When you close the Configure Parameters window, any setting changes
you made are saved. Prior to making changes to device configuration
settings, it is recommended that you save the current settings. This will
allow you to restore the device configuration to a known, working state.

To save the current device configuration settings, open the File menu
and choose Save Device Config. The Save Device Configuration File
window displays.

%* Save Device Configuration To File

Filename:

|DeviceEonfigFiIes\QMB_TEST2.dat Browse |
|

Close |

To accept the default file name and directory, click the Save button. You
can also change the file path and name by editing the file name field entry,
or by clicking the Browse button to display a Save As dialog box.

5.11 Restoring a Saved Device Configuration

You can restore any previously saved device configuration.

To restore a saved current device configuration, open the File menu
and choose Restore Device Config. The Restore Device Configuration File
window displays.

* Restore Device Configuration From File

Filename:

D eviceConfigFiles\IME TESTZ dal Browse |

Restore | Cloze |

You can enter the file path and name in the file name field or, to select the
desired file, click the Browse button to display an Open dialog box. Once
you have specified the file path and name, click the Restore button to
restore the configuration from that file.

5-17
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6 Diagnostics
|

This section describes how to:

* View the current state of the device’s warning/alarm conditions and
diagnostic results

* Test that the device is correctly reading its input (setpoint), and correctly
setting its primary and secondary outputs

 Capture device logging to afile

6.1. Checking the Warning, Alarm, and Diagnostic Status

The Service Tool monitors the warning or alarm status for all of the data
variables to which an alarm can be assigned. The Service Tool also reports
on the status of the device diagnostics, which run continuously.

To view the current state of warning/alarm conditions and diagnostic
results, open the Diagnose menu and choose Alarm Status. The Alarms
and Diagnostics window opens.

= Alarms And Diagnostics H=]

~AlarmMWarning Status

|

Diagnostic Alar MNarmal

Mass Flow Alarm MNarmal
“olumetric Flow Alarm MNarmal
Density Alarm Marmal
Temperature Alarm Marmal

Slug Flow Alarm Marmal
Setpoint Deviation Alarm Narmal

Yalve Drive Alarm Marmal

JAdidie

£

Clear All Latched Alarms — Clear

~Diagnostic Status

Flash Memary Passed
Ram Mermory Passed
EEPrtarm Mermory Passed
Sensar FPassed

Sensor Comm Passed

il
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6.1.1 Clearing Latched Warning and Alarm Conditions

As described in “5.2.2 Configuring Optional Warnings and Alarms” on p. 5-
4, a Latching option can be set for a variable’s warning/alarm configuration.
If latching is enabled for the variable and a warning/alarm condition occurs,
the warning/alarm condition will persist even if the condition goes away.
However, if you know that it is safe to operate the device, you may want to
clear the latched warning/alarm condition.

To clear all latched warning and alarm conditions, click the Clear
button in the Alarms and Diagnostics window.

6.2. Testing the Primary and Secondary Outputs

6-2

You can use the diagnostic Testing Outputs function to verify that the
device is correctly setting its primary and secondary outputs.

Prior to using the Service Tool to test the output, you must connect a
digital multimeter (DMM) to the output signal to measure the true output
reading. Figures 6-1 through 6-3 show how to set up the DMM for the
available output type configurations. Note that the secondary output type
can be only current.

Note that all of the D-connector pin-outs are listed in “3.3 Device
D-Connector Pin-Outs” on p. 3-7.

Notes:
1. Refer to the DMM specifications, as provided by the Service Tool.
2. Tie cable shields to ground at one end only.

Pin 2
Pin 5
+ I
N n + DMM
Power Supply eXoNeNoNoNeoNeoNoll [ ) [ ) (Precision
13 -30 Vdc 1© © O O O O O, Voltmeter)
- DB15 Connector/#7 S -
Pin9 Pin 10

Figure 6-1 Setup for Testing Primary Output Voltage
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Pin 4
Pin 5
+ ‘l
6 DMM
Power Supply 1000000008 (Precision
13 - 30 Vde 9@ ©@ O O O O O Current Meter)
- DB15 Connector/#7
Pin9 Pin 10
Notes:
1. Refer to the DMM specifications, as provided by the Service Tool.
2.R <500 Q.
3. Tie cable shields to ground at one end only.

Figure 6-2 Setup for Testing Primary Output Current

Pin 5
+ DB15 Connector
Power Supply 100000 00O
13-30 Vdc 1P © O O © O Oty
VANVAN + DMM
Pin 9 Pin 13 ( ) ( ) (Precision
AN\— Current Meter,
Pin 10 RV R — )
Notes:
1. Refer to the DMM specifications, as provided by the Service Tool.
2.R =500 Q.
3. Tie cable shields to ground at one end only.

Figure 6-3 Setup for Testing Secondary Output Current
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To test an output:

1. Openthe Diagnose menu and choose Test Outputs>Primary
Outputs or Test Outputs>Secondary Outputs.

The Test Output window opens. The following screen sample shows the
Test Output window for the primary output, using current.

¥* Test Dutput _[O] %]

Primary Output

Select the Desired Output Value

20 mAmps |
12 mdmps |
User |

'||J|""|""I""I""I

40 80 120 16.0 =200

I 4.000
Cloze |

2. Change the device’s output value by:
»  Clicking one of the preset value buttons, or

»  Clicking the User button, which enables the slider, and choosing
a value with the slider.

Regardless of which method you choose, the selected value is shown in
the field at the bottom of the window. This is the value at which the
Service Tool is telling the device to set its output.

3. Verify whether the DMM shows the same value as set using the
Service Tool.

4. Try afew additional values to check that the output is correct.

If the DMM reading does not match the value being set in the Test Output
window, the device’s output may need to be calibrated. Refer to “7.2.6
Calibrating the Primary and Secondary Outputs” on p. 7-28.
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6.3. Testing the Input (Setpoint)

You can use the diagnostic Testing Inputs function to verify that the device
is correctly reading its input (setpoint) value.

Prior to using the Service Tool to test the setpoint, you must connect a
DMM to the device’s setpoint signal to measure the true reading.
Figures 6-4 and 6-5 show how to set up the DMM for the available input
types.

Note that all of the D-connector pin-outs are listed in “3.3 Device
D-Connector Pin-Outs” on p. 3-7.

+ +
Pin 8 -
A A Precision DMM
Pin 1 ( J ( J Voltage (Precision
Pin 5 AV Source Voltmeter)
+
Power Supply 1O00000O0 08
13- 30 Vdc 9® O O O O O O
- DB15 Connector %

Pin9

Notes:
1. Refer to the DMM specifications, as provided by the Service Tool.
2. Tie cable shields to ground at one end only.

Figure 6-4 Setup for Testing Voltage Setpoint

6-5
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+|
Precision
Current
Pin7 N~~~ Source
Pin 1 1] =
Pin 5 Y, +
DMM
+ (Precision
Power Supply foNeNeNeoNoNeoNoNeol] Current Meter)
13-30 Vdc 9® O O O O O Of;, _|
- DB15 Connector %
Pin9
Notes:
1. Refer to the DMM specifications, as provided by the Service Tool.
2. Tie cable shields to ground at one end only.

Figure 6-5 Setup for Testing Current Setpoint

To test the device’s setpoint reading:

1. Openthe Diagnose menu and choose Test Inputs>Setpoint.

The Test Inputs window opens.

* Test Inputs

=] B3

Input: Setpoint
Input Type: 4 o

0 20 mbmp

& (- &ols

- 5ols
Input Signal:

Help I

2. Forthe QUANTIM QMA, select the appropriate input type.

For the QUANTIM QMB, the Service Tool reads the input type and
automatically selects it. This selection is read-only.

The device’s reading of the setpoint is displayed in the Input Signal field.

3. Verify whether the DMM shows the same value as that shown for the
device value in the Input Signal field.
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NOTE:

Input signals below the level defined by the Setpoint Low Signal Cutoff
parameter will be shown as 0 V or 4 mA.

4. Try afew additional setpoint values by changing the setpoint from the
input source, and verify that the value in the Input Signal field reflects
those changes.

If the DMM reading does not match the value in the Input Signal field, the
device’s setpoint may need to be calibrated. Refer to “7.2.5 Calibrating the
Device Input (Setpoint)” on p. 7-24.

6.4 Capturing Device Log Data to a File
|

You can capture the device’s log data to a file. The log includes entries for
all process variables currently displayed in the trend graph, captured at a
rate specified by the user.

Note that you can use the main window’s Options function to determine
which variables are being graphed and, hence, logged. Also, the units and
precision of the data placed into the log are controlled by the Units of
Measure tab in the Options window. For more information about the
Options function, refer to “4.3 Setting the Main Window Options” on p. 4-5.

To save the log data to afile, open the Diagnose menu and choose
Data Log. The Data Log Configuration window displays. From this window,
you can perform the functions described in Table 6-1.

»* Data Log Configuration =l

Browse to Specify Filename:

|DataLogs\Data1.Iog Browse |

I~ Append to existing file

Log Rate: | 0.2 secs

Stop | Cloze
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Table 6-1 Data Log Configuration Window Functions

Function

Description

Specify the file name and path

You can change the file name from the default
entry by editing the entry in the file name field, or
by clicking the Browse button to open a Save As
dialog box.

Append log entries to the file

Select this option if you want the Service Tool to
add new log entries to an existing file, specified
in the file name field.

Specify the log rate

Enter the rate, in seconds, at which you want the
log file to be updated with an entry.

Start logging

Click the Start button to start saving log entries
to the specified file.

Stop logging

Click the Stop button to stop saving log entries to
the specified file.

A sample listing of a log file is shown below.

a Datal.log - Notepad |_ (O] x|
Eile Edit Search Help

Tine . Hass Flow( gr/hr), Hass Setpoint{ gr/hr), Ualve Drive{ %) =
14:37:21:700, “a. p.0a, o.@0,
14:37:21:960, -8. 6.68, 9.88,
14:37:22:1880, -8. 8.08, 9.68,
14:37:22:400, -8. 0.8a, 9._an,
14:37:22:620, -8, 0_6a, 9._a0,
14:37:22:840, -8, 0.0a, 9.a@0,
14:37:23:060, -8. 6.68, 9.88,
14:37:23:280, -8. 8.08, 9.68,
14:37:23:500, -8. 0.8a, 9._an,
14:37:23:720, -8, 0_6a, 9._a0,
14:37:23:940, -8, 0.0a, 9.a@0,
14:37:24:160, -8. 6.68, 9.88,
14:37:24:380, -8. 8.08, 9.68,
14:37:24:600, -8. 8.0a, 9._an,
14:37:24:820, -8, 0_6a, 9._a0,
14:37:25:840, -8, 0.0a, 9.a@0,
14:37:25:260, -8. 6.68, 9.88,
14:37:25:480, -8. 8.048, 9.88,
14:37:25:700, -8. 8.0a, 9._an,
14:37:25:920, -8, 0_6a, 9._a0,
14:37:26:140, -8, 0.0a, 9.a@0,
14:37:26:350, -8. 6.68, o.88,
14:37:26:570, -8. 8.048, 9.88,
14:37:26:790, -8. 8.0a, 9._an,
14:37:27:070, -8. 0.8a, 9._an,
14:37:27:230, -8, 0_6a, 9._a0,
14:37:27:450, -8. 6.68, o.88,
14:37:27:670, -8. 8.048, 9.88,
14:37:28:0880, -8. 6.8, 9.08,
14:37:28:110, -8. 0.8a, 9._an, -
[ ol 4
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6.4.1 Importing a Data Log File into Excel

The data log file is stored in a comma-delimited (*.csv) compatible format,
so it can be easily imported into Excel.

To import a data log file into Excel:

1. In Excel, open the Find menu and choose Open.

open 2| ]
Look in: IU—J My Documents j - | @ > @ - Tools -
[foatat oo}
data.xls

Kl

File narme:

0|
(= Open |-

Cancel |

Led L

Files of type: [allFiles (*.%)

2. Navigate to and open the data log file.

The Text Input wizard opens.

Text Import Wizard - Step 1 of 3 2=l

The Text Wizard has determined that vour data is Fixed Width,
If this is correct, choose Mext, or choose the data type that best describes your data,
riginal data type
Choose the file bype that best describes your data:

% Delimited - Characters such as commas or tabs separate each field,
{~ Fixed idth - Fields are aligned in columns with spaces between each field.

Skart impart at pow: I 1 5‘ File: origin: IWindows {ANST) - l

Preview of File C:\Documents and Settingstefisheriiy Do...\Datal.log.

|1 Time . Masz= Flow( grshr), Mass Setpoint( gr/hrl, ﬂ
|z p9:07: 42: 743, -0.03, 0.00,

|2 09:07: 42:943, -0.08, 0.00,

|4 09:07: 43: 143, -0.03, 0.00,

|5 09:07: 43: 344, -0.11, 0.00, ~|
< | i

Cancel

Einish |
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3. Inthe Original data type panel, select the Delimited option, then
click the Next button.

Step 2 of the wizard displays.

Text Import Wizard - Step 2 of 3 2=l

This screen lets you set the delimiters your data contains, You can see
hove your text is affected in the preview below,

el [ Treat consecutive delimiters as one

[~ 1ab [ Semicclon v

[~ space [ Other: I Text gualifier: I jv
ata previes
Time Mass Flow! gr/hr) | Mass Setpoint! gr/hr) =
03:07:42:7432 -0.0% o.oo
N3:07:42:3432 -0.og o.oo
03:07:43:1432 -0.0% o.oo
09:07:43: 344 -0.11 o.oo0 vI
g | o

Cancel | < Back | Mext = I Einish |

4. Inthe Delimiters panel, select the Comma option, then click the Next
button.

In the Step 2 screen, the data log content is previewed based on your
delimiter choice.

Text Import Wizard - Step 2 of 3 2=l

This screen lets you set Field widths {column breaks),

Lines with arrows signify a column break,
To CREATE a break line, click at the desired position.
To DELETE a break line, double click on the line.
To MOVE a break line, click and drag it.

ata previes

10 20 30 40 =0 &0
L i i 3 i} ; 7
Time . Mass Flow!{ gr/hr),| Mass Setpoint! gr/hr), =
po:07:42: 743, -0.03, 0.00,
po:07:42:943, -o.08, 0.00,
Po:07:43: 143, -0.03, 0.00,
Po:07:43:344, -o.11, 0.00, = |
| | o

Cancel < Back | Einish |
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5. \Verify that the data log contents have been logically separated into
columns, then click the Next button.

Step 3 of the wizard displays.

Text Import Wizard - Step 3 of 3 2=l
This screen lets you select each column and set olumn data Format

the Data Format, " General

‘General converts numeric values to numbers, date  Text
walues to dates, and all remaining walues to text, & Date: I\"MD ,l

Do not impart column (skip)

GCepergl Con
gr/hr),| Mass Setpoint{ grihr), ﬂ

-0.03, o.om,

-0.0s, o.om,

-0.03, o.om,

-0.11, o.om, -
| [=]

Cancel | < Back | Mext = | Einish |

6. Clickthe Finish button.

The data log file content is opened as an Excel spreadsheet.

=E
J File Edit W¥iew Insert Format Tools Data Window Help ;Iiliﬂ
Do RV sd@A|o- &= 4 2D 2 -0 - zuE 2
Ei =l =
A [ B | = [ i] . E | F | & [ H 3

| 1 |Time Mass Flowi grvhr)  Mass Setpoint{ grthr) | Valve Drive[ %) | _i_

| 2 |09:07.42:743 -0.08 0 14.8

| 3 |09:07:42:943 -0.08 0 14.8

| 4 |09:07:43:143 -0.03 i} 146

| 5 |09:07:43:344 011 0 146

| 6 |09:07:43:544 0.1 0 14.6

| 7 |09:07:43:744 011 0 14.6

| § |09:07:43:944 -0.13 0 14.6

| 9 |09:07:44:145 -0.16 0 14.8

| 10 |09:07 44:345 -0.23 0 14.8

| 11 |09:07 44:545 -0.23 i} 146

| 12 |09:07 44:746 0.29 0 146

| 13 |09:07:44:946 -0.28 0 14.6

| 14 |09:07:45:146 027 0 14.6

| 15 |09:07:45:346 -0.26 0 14.6

| 16 |09:07 45:547 0.24 0 14.8

| 17 |09:07 45:747 -0.23 0 14.8

| 18 |09:07 45:947 022 i} 146

| 19 |09:07 46:148 02 0 146

| 20 |09:07 46:348 -0.18 0 14.6

| 21 |09:07 46:548 017 0 14.6

| 22 |09:07 46:749 014 0 14.6

a2 lnn.aT, 45-nan a4 o i

4|4 [» | M Datal / |4i

Realy 1 | I ) o
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Section 6 - Diagnhostics

You can now use Excel to analyze the data (for example, using the chart
function as shown below), and save the data in a variety of formats,
including the native Excel (*.xIs) format.

Ed Microsoft Excel - Datal.log gl x|
J@ Eile Edit W¥iew Insert Format Tools Chart Window Help =3 5[
DS gRY|iERao-(@ = & 2 @ 2 -w-Bzu =2
Category Axis | =]

Lego Capture

250

. I \ —  Wlasz Flow] grihn
/ \ —— Mlass Setpaint] gril

50

Flow Rate

LLELED

wwwwwwwww

[« 4[> [p]\Chart1 { Datal |>|“
Ready I [ moWl [ |,
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7 Troubleshooting, Tuning, and Calibration

This section provides troubleshooting strategies for responding to device
alarms and problem conditions. It also includes procedures for using the
Service Tool to make adjustments to the device operation to ensure
optimum performance and to correct certain conditions.
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7.1 Troubleshooting Strategies
.

Table 7-1 LED Indications

Tables 7-1 through 7-3 list probable causes and suggest corrective
actions for responding to the device’s Status and Alarm LEDs, startup
problems, and problems that occur during operation of the device.

LED Condition

Causes

Corrective Action

Status LED solid red,
Alarm LED flashes red
(flash code 7)

Device diagnostics has detected
a critical fault. Device is in its
safe state.

1.

Use the Service Tool's Alarms and Diagnostics function
to view which diagnostic test detected the critical fault.
Refer to “6.1. Checking the Warning, Alarm, and
Diagnostic Status” on p. 6-1.

Check for external vibrations that could be interfering
with the sensor frequency.

Check for excessive bubbles in the process line.

When condition is corrected, recycle power to the
device to clear the alarm.

Status LED solid
green,
Alarm LED flashes red

Alarm condition for a customer-
configured fault. For example,
flow or density is out of the
specified range. Flash code
indicates the data parameter that
is out of range.

Customer-configured alarm
conditions do not cause device to
enter safe state.

Read the Alarm flash code, which indicates the
parameter that is out of range.

OR

Use the Service Tool’s Service Tool’s Alarms and
Diagnostics function to see what parameter is out of
range. Refer to “6.1. Checking the Warning, Alarm, and
Diagnostic Status” on p. 6-1.

Determine what caused the parameter to be out of
range, and correct the condition.

If alarm is latched (that is, does not clear when
condition is corrected), use the Clear Latches button in
the Service Tool’s Alarms and Diagnostics window to
clear the alarm.

Status LED solid
green,

Alarm LED flashes
green

Warning condition for a
customer-configured fault. For
example, flow or density is out of
the specified range. Flash code
indicates the data parameter that
is out of range.

Customer-configured warning
conditions do not cause device to
enter safe state.

Read the Alarm flash code, which indicates the
parameter that is out of range.

or

Use the Service Tool's Service Tool’s Alarms and
Diagnostics function to see what parameter is out of
range. Refer to “6.1. Checking the Warning, Alarm, and
Diagnostic Status” on p. 6-1.

Determine what caused the parameter to be out of
range, and correct the condition.

If warning is latched (that is, does not clear when
condition is corrected), use the Clear Latches button in
the Service Tool's Alarms and Diagnostics window to
clear the warning.
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Table 7-2 Common Start-Up Problems

Condition

Possible Causes

Corrective Action

Clogged valve orifice

Particulates in flow stream,
causing agglomeration of fluid or
chemical deposits at the orifice.

Particulates can exist if the
process chemical was not
properly purged before storage,
or if the process fluid is not
adequately filtered.

¢ Use an inlet filter.

* Consider using a larger orifice (although valve stability
could suffer).

 Institute regular preventive maintenance back flushing.

* Flush the device before shutting it down.

Oscillating mass flow
output

1. High-pressure push gas is
causing bubbles to dissolve
in the fluid. Bubbles then
form at the valve due to
pressure drop, upsetting
valve operation.

Use helium as a push gas, with 25- to 50-ft of Teflon tube.

Helium is a light gas and can permeate the Teflon tube to
release bubbles.

2. The piston action of the fluid
pump is causing pressure
oscillations, upsetting valve
operation.

Use pressure regulators on the device’s inlet and outlet to
stabilize pressure variations.

7-3
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Table 7-3 Common Operating Problems

Condition

Possible Causes

Corrective Action

Valve will not open, no
full scale flow

1.

Pressure differential (Delta P)
is too low, causing reduced
full-scale flow.

Make sure that the device is being operated within its
specified conditions, specifically, that the pressures are
correct.

incorrectly calibrated.

2. The orifice is dirty or clogged, | 1. Use Valve Override to open the valve; this can clear
causing flow restriction. some clogs (refer to “7.2.3 Using Valve Override to
Control the Valve Opening” on p. 7-20). You should
achieve 110% flow at the correct operating conditions.
2. With the valve open, try reverse flow with a pressure up
to 100 psi.
3. Use a cleaning agent or N2 to clean the orifice.
3. Analog setpoint source is Use the Service Tool’'s manual setpoint control to verify the
incorrectly calibrated. valve operation (refer to “4.4 Putting the Service Tool in
Indicator or Control Mode” on p. 4-8). If the valve works
properly, then the analog setpoint source could be
incorrectly calibrated. Check the analog source signal; refer
to “6.3. Testing the Input (Setpoint)” on p. 6-5.
4. Incompatible fluids are Make sure that the device is being operated within its
causing valve seat to swell. specified conditions, specifically, the compatibility of your
process fluid against the valve seat material used in your
device.
Valve will not close or 1. Device is being used The mass flow device is a control valve, and is not
achieve complete inappropriately as a shutoff designed as a shutoff valve. Some minor leak-by may be
shutoff valve. acceptable (see your device’s specification).
Use a shutoff valve for positive shutoff.

2. Device is not mounted Make sure the device is mounted in the attitude defined in

properly. its specification.

3. Delta P is incorrect. Make sure that the device is being operated within its
specified conditions, specifically, that the pressures are
correct.

4. Flow might be allowable Use Valve Override to close the valve (refer to “7.2.3 Using

leak-by. Valve Override to Control the Valve Opening” on p. 7-20).
There should be less than 1% leak-by (check the device’s
specifications for exact leak-by tolerance).

5. Analog setpoint source is * Use the Service Tool’'s manual setpoint control to verify

the valve operation (refer to “4.4 Putting the Service
Tool in Indicator or Control Mode” on p. 4-8). If the valve
works properly, then the analog setpoint source could be
incorrectly calibrated.

Check the analog source signal; refer to “6.3. Testing
the Input (Setpoint)” on p. 6-5.

The Setpoint Low Signal Cutoff parameter may not be
set correctly for the application.
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Table 7-3 Common Operating Problems (cont.)

Condition

Possible Causes

Corrective Action

Valve will not close or
achieve complete
shutoff (Cont.)

6. Flow is being indicated when
there is no actual flow.

Close the device’s downstream shutoff to make sure there
is no flow. Open the device’s valve to equalize the
pressure. If there is still a flow signal, re-zero the meter;
refer to “7.2.1 Zeroing the Device’s Sensor” on p. 7-7.

7. Valve offset and span might
need to be tuned.

Use the Service Tool’s manual setpoint control to observe
flow against the valve drive position (refer to “4.4 Putting
the Service Tool in Indicator or Control Mode” on p. 4-8):

¢ At the valve offset, there should be no flow.

* At the valve offset + span, there should be 100%
(fullscale) flow.

If either of these conditions do not occur, try tuning the
valve offset and span. Refer to “7.2.2.1 Tuning the Valve
Offset and Span” on p. 7-10.

8. There is contamination
buildup at the edge of the
orifice.

1. Use Valve Override to open the valve; this can clear
some clogs (refer to “7.2.3 Using Valve Override to
Control the Valve Opening” on p. 7-10).

2. With the valve open, try reverse flow with a pressure up
to 100 psi.

3. Use a cleaning agent or N2 to clean the orifice.

Unstable control or
oscillating flow

1. Incorrect Delta P.

Make sure that the device is being operated within its
specified conditions, specifically, that the pressures are
correct.

2. The process fluid has
bubbles.

Correct the condition that is causing the bubbles.

3. Unstable pressures are
affecting valve response.

Check to see if the pressures are unstable. Install
upstream and downstream regulators if necessary.

4. If a pump is being used to
supply fluid, the pump is
interfering with the device’s
control valve.

Use Valve Override to open the valve (refer to “7.2.3 Using
Valve Override to Control the Valve Opening” on p. 7-20):

* If the flow still oscillates, the pump could be causing the
oscillation. Try installing a damping system to remove
the effects of the pump.

 If the flow oscillation stops, try tuning the valve offset
and span, and the valve response. Refer to “7.2.3 Using
Valve Override to Control the Valve Opening” on p. 7-10
and “7.2.2.3 Tuning the Valve Response (Proportional
and Integral Gain)” on p. 7-18.
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Table 7-3 Common Operating Problems (cont.)

Condition

Possible Causes

Corrective Action

Flow does not match
setpoint

1. Incorrect Delta P.

Make sure that the device is being operated within its
specified conditions, specifically, that the pressures are
correct.

2. Input/output signals are not at
expected levels.

1. Make sure the correct signal type is chosen: 0-5 V vs.
4-20 A.

2. Check the input/output signals against the device’s
Calibration Report.

3. Replace the outside analog control with a Brooks 0152i
Power Supply and Control Module (and Brooks cable).
Check to see if setpoint and flow match with the 0152i
as the setpoint source.

4. Use the Service Tool’s manual setpoint control and
verify whether flow tracks the Service Tool’s digital
setpoint (refer to “4.4 Putting the Service Tool in
Indicator or Control Mode” on p. 4-8).

5. Verify that the device is accurately reading its input
signal and setting its output signals using the Service
Tool’s Diagnostics function. Refer to “6.2. Testing the
Primary and Secondary Outputs” on p. 6-2 and
"6.3. Testing the Input (Setpoint)" on p. 6-5.

3. After new installation, wiring
to device is not correct.

If device worked before the new installation but not after,
verify that the wiring to the device was installed properly.
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7.2 Device Tuning and Calibration Procedures

The Service Tool includes several functions, described in the following
topics, that allow you to tune and calibrate the device:

» Zeroing the sensor, to properly set the device to the no-flow state.

* Adjusting the valve offset, span, and response, to optimize the valve
behavior during process conditions.

« Overriding the setpoint control of the valve, to fully open or close the
valve when investigating the source of flow problems.

» Calibrating the device’s input and output signals, to ensure that the
device is accurately reading setpoint and sending its output signal.

7.2.1 Zeroing the Device’s Sensor

The Service Tool’'s Zero Sensor function allows you to zero the device’s
sensor when there is a no-flow condition. The device also includes a Zero
pushbutton that performs this same function.

7.2.1.1 Accessing the Service Tool’s Zero Sensor Function

To open the Zero Sensor function in the Service Tool, open the Tune
menu and choose Zero Sensor. The Zero Sensor window displays.
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= Zero Sensor Hi[=] &3

—Conf

Mumber of Samples 600

Max Mon-Zero Flow I 999.72 gr/hr
Standard D eviation Limit I 1.000

0

Uszer

B "
Results

Statuz

Compenzated Zero ERTRITTTIRTEYS
Zero Temperature 0.0degC

Standard Deviation 0.000
Change from Last Zero EETRITTIRTES

Change from Last Factory Zero EEIRITTITIRTES S

Cloge |

Zero flow configuration values are shown in the read-only fields in the

Configure panel.

Clicking the Start button begins the zero sensor process. The process
takes about half a minute. When the zeroing completes successfully, the

Status field will display “Passed.”

7.2.1.2 Procedure for Zeroing the Sensor

7-8

To zero the device's sensor:

1. Allow the device to be powered on for 45 minutes so that it achieves

its operating temperature.

2. Use the process gas or fluid.

3. Set the Valve Override to open to start flow through the device.

For information on using the Valve Override, refer to “7.2.3 Using Valve
Override to Control the Valve Opening” on p. 7-20.

4. If the process fluid is liquid, allow it to flow long enough to purge any

air or gas bubbles from the lines and device.
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NOTE:

It may be necessary to cycle the Valve Override from open to closed to clear
entrapped air bubbles. If the Valve Override control is not available, then
cycle the setpoint between 0 and 100%. Refer to “7.2.4 Cycling the Setpoint”
onp. 7-22.

5. Close the downstream shutoff valve.
6. Wait one or two minutes for the flow signal to drop to zero.

7. Setthe Valve Override to closed, make sure the setpoint is zero, and
wait again for the signal stabilization.

The device should be full of process gas or fluid with no pressure
differential and no vibration.

8. Using the Service Tool's Zero Sensor function or the device’s Zero
pushbutton, zero the device:

If using the Zero Sensor function, click the Start button in the Zero
Sensor window. The Status field will display “Passed” when the zeroing
operation completes.

If using the pushbutton, press the pushbutton until the device’s Status
LED flashes red, then release the pushbutton. A successful zeroing
operation is indicated by the Status LED being a steady green.

The device will accept the zero command only when flow is equal to or
less than 1% and there is no vibration. Otherwise, the operation will fail,
and the Status LED will be a steady red. If using the Zero Sensor function,
a failed indication will be displayed in the Status field of the Zero Sensor
window. You will have to recycle power to the device to clear the alarm
condition.
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7.2.2 Optimizing the Valve Behavior for Process Conditions
|

The Service Tool includes two functions, described in the following topics,
that allow you to tune the valve to optimize its performance:

* Tuning the valve’s offset (flow just starting, 1-2%) and span (at
flow + span, flow just at fullscale, 100%).

* Adjusting the valve’s response to make sure it is operating within its
specification.

7.2.2.1 Tuning the Valve Offset and Span
|

Device performance can be affected by contaminants or pressure
changes. Tuning the valve offset and span can help to optimize the valve
response.

At process conditions with process flow:

» The valve offset value corresponds to the valve position (measured as a
percentage from fully closed to fully open) at which flow just begins. The
factory default is typically around 20%. See your device’s settings for the
actual offset value.

» The valve span value is used to determine the valve position—
offset + span—at which flow is just at fullscale.

» The valve leaktight offset value corresponds to the valve position that
guarantees no flow or leak-through at a setpoint of 0%.

NOTE:

The leaktight offset value is set at the factory for 10%. This is applied at zero
setpoint to add extra preload to achieve better shutoff. Do not change this
value.

All valve offset values are calibrated at the factory at the conditions
specified on the device’s order.

NOTE:

It is highly recommended that you use the Service Tool’s Save Device Config
function to save the device’s current configuration before making any
changes. This will allow you to restore a working configuration if the valve
tuning results in incorrect settings or faulty operation. For more information,
refer to “5.10 Saving the Current Device Configuration” on p. 5-17.
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You should first check to see whether the offset and span values require
adjustment.

To check the offset and span values:

1. Open the Tune menu and choose Valve.
The Tune Valve window opens.
= Tune Valve =] B3

" Direct Parameter Update

Walve Offset I 0.0%
Walve Span I 90 %
Leaktight Offzet I 10,0 %

& Manual

T

Save Offzet | Save Span |

L e e

Temp Yalve Offzet
Temp Yalve Span

Sayellemparan Yalles |

2. Note the offset and span values in the Direct Parameter Update
panel, and check whether they are the correct settings for your
application.

3. Setinlet and outlet pressure conditions to match those specified on
the device’s order or on its Calibration Report.

4. Inthe Tune Valve window, select the Manual option to enable the
valve control slider and increment/decrement field.

5. Starting at a value of zero, use the slider or increment button to slowly
increase the valve value until flow begins. At the 1-2% flow rate, the valve
value should be very close to the offset value shown in the Direct
Parameter Update panel’'s Valve Offset field.
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6. Continue to increment up until 100% flow is reached. The valve value
should be equal to offset + span [for example, 20% (offset) + 15% (span)
= 35% valve drive value].

Allow time for flow to stabilize. It may drop slightly.

You should adjust the offset and span values if one of the following are
true:

» The process conditions are now different from that specified on the
device’s order.

» The valve value that produces a flow rate of 1-2% does not match the
current offset value in the Direct Parameter Update panel’s Valve Offset
field.

» The valve value that produces a flow rate of 100% does not match the
current offset + span values in the Direct Parameter Update panel’s Valve
Offset and Valve Span fields.

To adjust the offset and span values:

1. Setinlet and outlet pressure conditions to your process or application
specs.

2. Inthe Tune Valve window, select the Manual option to enable the
valve control slider and increment/decrement field.

3. Starting at a value of zero, use the slider or increment button to slowly
increase the valve value until flow begins. Make sure you have stopped at
1-2% flow.

NOTE:

Do not overshoot and then decrease the valve value to locate the offset
position. Because of valve hysteresis, you must start at zero and find the
offset value only by increasing up from zero.

4. Press the Save Offset button to save the new offset value.

You can also manually enter a new offset value by selecting the Direct
Parameter Update option, entering the value in the Valve Offset field,
and pressing the Enter key.

5. Once the offset value is determined and set, continue to slowly
increment the valve value. As flow rate approaches 100%, go slowly until
100% is achieved.
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6. Allow flow rate to stabilize. When the flow rate has stabilized, press
the Save Span button to save the new span value.

You can also manually enter a new span value by selecting the Direct
Parameter Update option, entering the value in the Valve Span field,
and pressing the Enter key.

7. Manually adjust the valve to determine whether or not the newly
saved offset and span values produce the desired flow rates, that is, 1—
2% with the valve drive at offset, and 100% with the valve drive at
offset + span.

7.2.2.2 Cleaning the Orifice for a QUANTIM QMA
|

The QUANTIM QMA has a removable orifice. If the device has become
clogged, or you suspect that contamination is interfering with the valve’s
function and performance, you can remove the orifice for cleaning.

Prior to performing the cleaning procedure, observe the following
restrictions and guidelines:

* The QUANTIM QMA is a metal sealed device. Never loosen or remove
the QUANTIM QMB assembly bolts. This will compromise the seal

integrity.
» Opening the QUANTIM body will void the warranty.

» The QUANTIM valve is a control valve and is not designed as a shutoff
valve. Installation of a shutoff valve on the outlet of the device is
recommended to achieve positive shutoff.

* Due to small orifice sizes, filters are highly recommended on the inlet to
prevent contamination from entering the device.

* Sometimes a swelled valve seat will result in no flow response to a
setpoint. Incompatible fluids can cause a seat to swell enough to affect
valve control. Check the compatibility of your process fluid against the
valve seat material used in your device.

 Before removing the orifice, try cleaning or removing possible clogs by
using reverse flow with an inert gas such as nitrogen and the valve fully
open using the Valve Override control (refer to “7.2.3 Using Valve
Override to Control the Valve Opening” on p. 7-20). Do not use reverse
flow pressures higher than 100 psi.
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* It is highly recommended that you use the Service Tool's Save Device

Config function to save the device’s current configuration before making
any changes. This will allow you to restore a working configuration if the
valve tuning results in incorrect settings or faulty operation. For more

information, refer to “5.10 Saving the Current Device Configuration” on
p. 5-17.

7.2.2.2.1 Removing and Cleaning the QUANTIM QMA'’s Orifice

To remove and clean the QUANTIM QMA'’s orifice:

1. Locate and remove the external fitting on the outlet side of the device.

NOTE:
Do not remove the body end block.

Remove this fitting
to access orifice
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2. Insert a 2-mm Allen key into the outlet port until it seats into the
orifice.

Orifice

3. Unscrew the orifice until it is removed from the device body.

4. Clean the orifice with a compatible fluid and clear it with pressurized
air or N2.

7.2.2.2.2 Reinstalling the Orifice and Checking the Valve Offset and Span Values

The removal and reinstallation of an orifice in the QUANTIM QMA is very
delicate and requires some patience to return the device to factory
specifications.

1. Turn off the inlet shutoff for no flow.

2. Inthe Service Tool, open the Tune menu and choose Valve.

The Tune Valve window opens.
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* Tune Yalve =] &3

€ Direct Parameter Update

Yalve Offset I 0.0%
Walve Span I 90 %
Leaktight Offzet I 10,0 %

' Marual
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[ 24_4sz_+|

Save Offzet | Save Span |
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Temp Yalve Offzet

Temp Yalve Span

Sayelemperan Yalues |

3. Note the offset and span values in the Direct Parameter Update
panel.

4. Select the Manual option to enable the valve control slider and
increment/decrement field.

5. Use the slider or increment button to set the valve drive value to the
offset value.

6. Insert the orifice into the device outlet.

7. Turn the orifice using a 2-mm copper beryllium Allen key
(nonmagnetic) from the factory until it bottoms out.

NOTE:

You can use a 2-mm steel Allen key, but you will have to remove it after each
adjustment to see accurate valve position values, as a steel key will affect the
magnetism within the valve.

8. Turn on the inlet process fluid.

9. Adjust for the specified Delta P as stated on the device’s Calibration
Report.
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10. Turn the orifice counterclockwise until flow starts, then turn the
orifice clockwise until flow goes back to zero.

This is a very fine adjustment. After each adjustment, remove the Allen
key and allow some time for the signal to stabilize at a given flow rate.
The point is to adjust the orifice slowly until the flow just gets to zero

11. Repeat the orifice adjustment until you just achieve shutoff at the
offset value.

12. Increment the valve drive value until you get 100% fullscale flow.

The valve value at 100% fullscale flow should be offset + span [for
example, 20% (offset) + 15% (span) = 35% valve drive value].

If the valve value at 100% flow is 10% greater than the original

offset + span value (that is, based on the offset and span values in the
Direct Parameter Update panel), then the orifice is probably in too tight.
Readjust the orifice.

13. When you have completed the orifice adjustments, change the valve
drive value to achieve 100% flow, then back to O flow, to verify that there is
fullscale flow at close to the offset + span value and shutoff at the offset
value.

NOTE:

The leaktight offset value is set at the factory for 10%. This is applied at zero
setpoint to add extra preload to achieve better shutoff. Do not change this
value.

14. Finally, control the device with a setpoint. Monitor the setpoint, flow,
and valve drive value.

Assuming that the current process conditions match the factory calibration
process conditions for the device, you should get fullscale flow at around
the factory-set offset + span value. DO NOT change the span value. The
valve will open to where it needs to achieve fullscale flow.

For example, for the following factory-set values:

Offset value = 20%
Span value = 8%

At a valve value of 20% you should get shutoff, and at a valve value of
28% you should get 100% flow.
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The actual valve value to achieve fullscale flow may be a couple of
percentage points higher than the factory-set span value. This is
acceptable. However, if the actual span value is more than 10% higher
than the factory-set value, then you may want to adjust the orifice
counterclockwise slightly. Do not change the span value to correct for a
misadjusted orifice.

At the setpoint setting of 0%, the valve value will be offset minus the
leaktight offset (for example, 20% — 10% = 10%).

7.2.2.3 Tuning the Valve Response (Proportional and Integral Gain)

The proportional and integral gain settings control the rate at which the
valve responds to changes in setpoint. You can adjust these values to
tune the valve’s response.

When tuning the valve response, you will use the Cycle Setpoint function
to cycle the valve opening between two selected setpoint values. You will
then use the trend graph to check that the valve’s response time is within
specification, making adjustments accordingly.

To tune the valve response:

1. Make sure the trending graph can display the range of setpoints
between which you want to cycle. For more information about setting the
maximum and minimum setpoints displayed on the trend graph, refer to
“4.3 Setting the Main Window Options” on p. 4-5.

2. Open the Tune menu and choose Response.

The Tune Response Form window opens.

* TuneRezponseForm H[=] E3

—Control P.

Froportional Gain [P I 0.3900
Integral Gain (1] I 0.5000

—Status P

Pid Output 500.00 %
YWalve Output 45.00 %
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3. Click the Setpoint Cyclical Control button (or open the Control
menu and choose Cycle Setpoint).

The Cycle Setpoint window opens.

#= Cycle Setpoint Hi=l
_10] =|
Walue Time (Sec) nfigure  Help
High Setpoint 90.0 60 @
Low Setpaoint @
oW Seipain 10.0 £0 E Model Number:OMBC2L1B3AIATAI CBIF7ATAA
Serial Number: TEST?Z
" Conlinuousg Cal Full Scale: 100.00 gr/hr
+ Cycle 10 Time
N i [=] 3
Start | | | ﬂ Control Parameters n ‘ % ‘
B Propartional G ain [P | 0.3900
U | Intearal Gain {1 0.5000
=70
Z B0 =
z =
;— 50 § 5 Status Parameters
=40 G Pid Output 500.00 %
;_ 30 Yalve Output
f— 10 Setpaint Cyclical Control |
z T L T
—F10 e Seo 0 500 e 5300 5850
,7 Time
—i - Indicator 0.30 grfhr lensity 0.046 gricc
- Contral aint 90.22 qr/hr “ahea Drive 4500 %%
Session Status: Connected WalveOweride: Mormal Mo Alarm

4. Use the fields in the Cycle Setpoint window to establish the cycling
condition you want to use:

» Enter the upper setpoint value (in flow units) and cycle time (at
least 6 seconds) in the High Setpoint fields.

» Enter the lower setpoint value (in flow units) and cycle time (at
least 6 seconds) in the Low Setpoint fields.

» Select the Continuous option to have the cycling continue until
you manually stop it, or enter the number of cycles in the Cycle field.

5. When you have completed entering the cycling conditions, click the
Start button to start the cycling process.
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6. Observe the mass flow and valve drive graph to see how well the
valve is responding to the changes in the setpoint.

In general, flow response should be as fast as possible with minimum
overshoot (less than 5%).

7. If the valve response needs tuning, go to the Tune Response Form
window and change the Proportional Gain and Integral Gain values until
the valve response is satisfactory.

When adjusting the Proportional and Integral Gain values in the Tune
Response Form window, observe the following guidelines:

* Increasing the proportional gain value and/or decreasing the integral gain
value speeds up the response time. Conversely, decreasing the
proportional gain value and/or increasing the integral gain value slows the
response time.

» The Proportional Gain value is nominally 0.6. The Integral Gain value is
nominally 0.2. To achieve the desired flow response, first adjust the
Proportional Gain value in 0.1 increments, and then adjust the Integral
Gain value in 0.05 increments.

7.2.3 Using Valve Override to Control the Valve Opening

You can use the Valve Override (VOR) control to override the setpoint and
control the opening of the valve. Valve Override is available by:

» Applying an input signal to pin 12 of the device’s 15-pin D-connector

or

» Using the Service Tool’s Valve Override

The following two topics explain both of these methods.
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7.2.3.1 Using Pin 12 to Control the Valve Override
|

Pin 12 of the device’s 15-pin D-connector is a valve override input:
» Grounding pin 12 causes the device to go into VOR Closed.

» Applying a voltage greater than 5 V causes the device to go into VOR
Open.

» Applying a voltage from 1 to 3 V causes the device to go into VOR
Normal (device tracks setpoint). Note also that simply applying no
connection (or “floating”) pin 12 of the D-connector will produce the same
result.

Note that an input signal to pin 12 takes precedence of the Service Tool's
Valve Override function. If the device is in VOR Open or VOR Closed due
to the signal at pin 12, then in the Service Tool:

* The status message “Analog Override Active” will appear at the top of
the Valve Override Control window

» The Valve Override Control buttons will not change

» The Valve Override in the Status Bar is the actual state of the device
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7.2.3.2 Using the Service Tool’s Valve Override Function

To use the Service Tool’s Valve Override control, open the Control
menu and choose Valve Override. The Valve Override Control window
opens.

** Yalve Override Control = 3

~¥alve Overide Control——

7 Clozed
" Open
€ Manual Control

—Manual ¥alve Control

FUERTE
0 2 &0 75 100

—Actual Yalve Output

Set the valve position by:

» Clicking one of the preset value buttons—Normal (tracks setpoint),
Closed, or Open.

or

» Clicking the Manual button and choosing a value using the slider or the
increment/decrement buttons, or by entering the value in the field next to
the increment/decrement buttons and pressing the Enter key.

Regardless of which method you choose, the selected value is shown in
the field below the slider, and reflected in the valve drive graph.

7.2.4 Cycling the Setpoint

The Cycle Setpoint function allows you to cycle the setpoint between low
and high values that you define. You may need to do this to purge air or
gas bubbles from the lines and device. You also use the Cycle Setpoint
function when tuning the valve response, as described in “7.2.2.3 Tuning
the Valve Response (Proportional and Integral Gain)” on p. 7-18.
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To cycle the setpoint:
1. Open the Control menu and choose Cycle Setpoint.

The Cycle Setpoint window opens. (Note that, when tuning the valve, you
can access the Cycle Setpoint window by clicking the Setpoint Cyclical
Control button in the Tune Response Form window.)

» Cycle Setpoint [ [O0]

Yalue Time (Sec)
Hiah Setpoint 90.0 60 @
Low Setpaoint 10.0 60 @

™ Cantinuous

* Cycle [ 10 Time

Start | |

2. Use the fields in the Cycle Setpoint window to establish the cycling
condition you want to use:

» Enter the upper setpoint value (in flow units) and cycle time (at
least 6 seconds) in the High Setpoint fields.

» Enter the lower setpoint value (in flow units) and cycle time (at
least 6 seconds) in the Low Setpoint fields.

» Select the Continuous option to have the cycling continue until
you manually stop it, or enter the number of cycles in the Cycle field.

3. When you have completed entering the cycling conditions, click the
Start button to start the cycling process.

The trend graph should show the flow cycling between the values you
specified.

With the setpoint cycling, you can:
» Suspend the cycling by clicking the Hold button.
» Stop the cycling by clicking the Stop button.

* Restart the cycling by clicking the Start button.
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7.2.5 Calibrating the Device Input (Setpoint)

You calibrate the device’s input to ensure that the device is accurately
reading the setpoint from the analog control.

Prior to using the Service Tool to calibrate the device input, you must
connect a digital multimeter (DMM) to the device’s setpoint signal, which

you will use to verify the actual signal level. Figures 7-1 and 7-2 show how
to set up the DMM for the available input types.

Note that all D-connector pin-outs are listed in “3.3 Device D-Connector
Pin-Outs” on p. 3-7.

+ +
Pin 8 -
A A Precision DMM
Pin 1 ( J ( J Voltage (Precision
Pin 5 AV Source Voltmeter)
+
Power Supply 1O0000O0O0 08
13- 30 Vdc 9 O O O OO O
- DB15 Connector %

Pin9

Notes:

1. Refer to the DMM specifications, as provided by the Service Tool.
2. Tie cable shields to ground at one end only.

Figure 7-1 Setup for Calibrating to a Voltage Setpoint

7-24



Installation and Operation Manual

Section 7 - Troubleshooting,
X-BST-Qm-eng Tuning, and Calibration
Part Number: 541B026AAA
July, 2004

Brooks Service Tool™ for QUANTIM®

+|
Precision
Current
Pin7 N~~~ Source
Pin 1 I =
Pin 5 Y, +
DMM
+ (Precision
Power Supply foNeNeoNeoNoNeNoNeol] Current Meter)
13- 30 Vde 9® O O O OO Ot _l
- DB15 Connector /7% !
Pin 9
Notes:
1. Refer to the DMM specifications, as provided by the Service Tool.
2. Tie cable shields to ground at one end only.

Figure 7-2 Setup for Calibrating to a Current Setpoint

To calibrate the device’s input:

1. Open the Tune menu and choose Calibrate Inputs.

The Calibrate Input Wizard opens.

= Calibrate Input Wizard

=] E3
Calibrate Setpoint

Input Type: & 4-20mémp
0= 200 mdm
Ot 5Yals
1) b Bt

Equipment Required:
Fluke 787 Process Meter or similar
4 - 20 mAmp precission current source.

Step 1:

Connect the current source ta the
Setpoint Input as follows:

- Connect current source (+) to pin 7
- Connect current source (-] to pin 1

Cancel | Mewt > |

2. Fora QUANTIM QMA, select the appropriate input type.

Fora QUANTIM QMB, the Service Tool reads the input type and
automatically selects it. This selection is read-only.
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3. Make sure that the DMM is set up as instructed in Step 1 of the wizard
(and shown in Figure 7-1 or 7-2), then click the Next button to advance to
Step 2 of the wizard.

= Calibrate Input Wizard

4. Set the analog source to the value shown in Step 2 of the wizard (0 V
or 4 mA). Check the DMM reading to verify that the setpoint from the
analog source is accurate.

5. Click the Next button to advance to Step 3 of the wizard.

= Calibrate Input Wizard
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6. Setthe analog source to the value shown in Step 3 of the wizard (5 V
or 20 mA). Check the DMM reading to verify that the setpoint from the
analog source is accurate.

7. Click the Next button to advance to Step 4 of the wizard.

= Calibrate Input Wizard M=
Calibrate Setpoint
Step 4:

Yerify the Calibration:
- vary the current source and verify that the Input Signal
shawin in the box below is accurate.

Input Signal: 20.015 mAmps

<< Back | Cancel |

8. As instructed in Step 4 of the wizard, vary the setpoint and verify that
the value in the Input Signal field, which is the value as read by the
device, is the same as the value on the DMM.

e Ifthe value in the Input Signal field is the same as that on the
DMM for several setpoints, the calibration is complete. Click the
Finished button to save the calibration data.

e Ifthe value in the Input Signal field is not the same as that on
the DMM, you can click the Back button to go back and repeat the
steps in the wizard.

At any point in the wizard, you can click the Cancel button to cancel the

calibration. You will be prompted to confirm the cancellation. If the calibration
is cancelled, the most recently saved calibration data is restored.
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7.2.6 Calibrating the Primary and Secondary Outputs

You calibrate the device’s outputs to ensure that the device is accurately
setting the primary and secondary output signals and, thus, maintaining
the correct flow relative to the setpoint.

Prior to using the Service Tool to calibrate the device outputs, you must
connect a DMM to the device’s output signal, which you will use to verify
the actual signal level. Figures 7-3 through 7-5 show how to set up the
DMM for the available output types.

Note that all D-connector pin-outs are listed in “3.3 Device D-Connector
Pin-Outs” on p. 3-7.

7-28

Pin 2
Pin 5
+ o
N * DMM
Power Supply eXoNeNoNoNeoNeoNol [ ) [ ) (Precision
13 -30 Vdc 9®© © O O OO O1g v, Voltmeter)
- DB15 Connector/#7 S -
Pin 9 Pin 10
Notes:
1. Refer to the DMM specifications, as provided by the Service Tool.
2. Tie cable shields to ground at one end only.
Figure 7-3 Setup for Calibrating to a Primary Output Voltage
Pin 4
Pin 5
+ ‘l -
5 JANA + DMM
Power Supply 10000000 08 (Precision
13 - 30 Vde 9® @ O O OO O Current Meter)
- DB15 ConnectorH7 S -
Pin9 Pin 10
Notes:
1. Refer to the DMM specifications, as provided by the Service Tool.
2.R=<500 Q.
3. Tie cable shields to ground at one end only.

Figure 7-4 Setup for Calibrating to a Primary Output Current
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Pin 5

+

DB15 Connector

Power Supply
13-30 Vdc

O o8
O Ot

Notes:

2.R=500 Q.

Pin9

e

i — + DMM
Pin13 ( ) ( ) (Precision
AN— Current Meter,
Pin 10 R, R — )

3. Tie cable shields to ground at one end only.

1. Refer to the DMM specifications, as provided by the Service Tool.

Figure 7-5 Setup for Calibrating to a Secondary Output Current

To calibrate one of the device’s outputs:

1. Open the Tune menu and choose Calibrate Outputs>Primary
Output or Calibrate Outputs>Secondary Output.

The Calibrate Output Wizard opens.

«* Calibrate Output Wizard

Calibrate Primary Qutput

OutputType:

Equipment Required:

Digital Multimeter (4 1/2 digit) or similar device
which can measure 4 - 20 mAMps with 0.001 “olt resalution.

Step 1:

4 to 20 mAmMps

Configure the Digital Multimeter (DhM) faor
DC Current measurement.

Step2:

Connect the DMM in seriers with the 4 - 20 mAmp current loop as

followrs:

- Disconnect wire from Pin 4.
- Connect DM (+) to Pin 4.

[ (O] %]

Cancel |

The Service Tool recognizes the output type and automatically selects it.

2. Make sure that the DMM is set up as instructed in Step 1 of the wizard
(and shown in Figure 7-3, 7-4, or 7-5), then click the Next button to
advance to Step 3 of the wizard.
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»* Calibrate Output Wizard M=l B3
Calibrate Primary Output
Step 3:

In the box below, enter the value displayed an the D
Repeat this process until the value displayed on the DMM is
in the range of 3.950 to 4.010 mAmps. Then press NEXT.

DMM Reading: | [3.950}

<< Back | Cancel | Mewst > |

The Service Tool forces the device to output the minimum signal level.

3. Asinstructed in Step 3 of the wizard, enter the value displayed on the
DMM in the DMM Reading field, then press the Enter key. Continue

entering the DMM value until it is within 0.2% of the target value (that is,
0.00-0.01 V or 3.96-4.04 mA).

4. When the DMM value is within 0.2% of the target value, click the Next
button to advance to Step 4 of the wizard.

»* Calibrate Output Wizard | _ (O %]
Calibrate Primary Output
Step 4:
In the box below, enter the value displayed on the Diihd.

Repeat this process until the value displayed on the DMM is
in the range of 19.990 to 20.010 mAmps. Then press NEXT.

DM Reading: [20_020]

<< Back | Cancel | Mewst > |

The Service Tool forces the device to output the maximum signal level.
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5. As instructed in Step 4 of the wizard, enter the value displayed on the
DMM in the DMM Reading field, then press the Enter key. Continue
entering the DMM value until it is within 0.2% of the target value (that is,
4.99-5.01 V or 19.96-20.04 mA).

6. When the DMM value is within 0.2% of the target value, click the Next
button to advance to Step 5 of the wizard.

»* Calibrate Dutput Wizard =l

Calibrate Primary Output
Step 5:

“erify calibration by selecting pressing each output value
button below and verify that the value displayed on the DMM is
within the range specified.

4 mémps 3.980 - 4.010 mAmps
20 mAmps 19.890 - 20.010 mAmps

12 mAmps

Fepeat | Cancel |

7. Asinstructed in Step 5 of the wizard, click each of the output value
buttons, checking to make sure that the DMM readings are within 0.2% of
the selected output values.

e If the DMM readings are within 0.2% for all three test values,
the calibration is complete. Click the Finished button to save the
calibration data.

» If any of the DMM readings is not within 0.2% of the
corresponding test button’s value when clicked, you can click the
Back button to go back and repeat the steps in the wizard.

At any point in the wizard, you can click the Cancel button to cancel the
calibration. You will be prompted to confirm the cancellation. If the
calibration is cancelled, the most recently saved calibration data is
restored.
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3-wire communications cable, 3-2
orientation to device service port,
3-5

A

Alarm Delay setting, 5-5
Alarm High Limit setting, 5-5
Alarm LED
indicating warnings and alarms,
5-2
troubleshooting indication, 7-2
Alarm Low Limit setting, 5-5
Alarm setting, 5-5
alarms
checking status, 6-1
configuring for optional
parameters, 5-4
fields and options for optional
parameters, 5-5
modifying behavior, 5-6
setting, 5-2 to 5-7
types affected by Alarm Disable
options, 5-6
viewing, 5-2 to 5-7
Analog Output Config setting, 5-11

C

Calibrate Input Wizard, 7-25
Calibrate Output Wizard, 7-29
calibration

outputs, 7-28 to 7-31

setpoint, 7-24 to 7-27
communications interface adapter,

3-2

configuration

restoring, 5-17

saving, 5-17

viewing and setting, 5-1
Configure Parameters window, 5-2

Control mode, 2-1
setting, 4-8
control parameters
configuration, viewing and setting,
5-9
response, viewing, 5-8
viewing and setting, 5-7 to 5-9
control valve, 2-1
cursor, trend graph, 4-15
options, 4-16
Cycle Setpoint window, 7-19, 7-23

D

D-connector
location, 3-3
pin 12, Valve Override (VOR)
input, 7-21
pin 3, alarm output, 5-2
pin-outs, 3-7
Data Log Configuration window, 6-7
data log file, importing into Excel,
6-9to 6-12
device
calibrating outputs, 7-28 to 7-31
calibrating setpoint, 7-24 to 7-27
capturing data to a log, 6-7
configuration, viewing and setting,
5-1to 5-17
connecting to the PC, 3-1 to 3-6
D-connector pin-outs, 3-7
diagnostics, 5-3
diagnostics, checking status, 6-1
disconnecting from the PC, 3-6
restoring a configuration, 5-17
saving current configuration, 5-17
viewing information about, 5-10
viewing variables, 5-15 to 5-16
Zero pushbutton, 7-7
diagnostics
alarm status, 5-3
checking status, 6-1

digital multimeter (DMM)
setup for calibrating outputs, 7-28
setup for calibrating setpoint, 7-24
setup for testing outputs, 6-2
setup for testing setpoint, 6-5
Direct Parameter Update panel,
7-11, 7-16

E

exiting the Service Tool, 4-18
F

Flash Code setting, 5-5

G

graph. See trend graph

I

I/O Ranging function, 5-1
Indicator mode, 2-1
setting, 4-8
input
calibrating, 7-24 to 7-27
range values, setting, 5-1
testing, 6-5 to 6-7
viewing parameters, 5-13
integral gain
guidelines for adjusting, 7-20
using to tune valve response,
7-18

L

latched warning/alarm, clearing, 6-2
Latching option, 5-5
leaktight offset, valve, 7-10
log
capturing device data to, 6-7
importing file into Excel, 6-9 to
6-12
sample listing, 6-8
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M

main window
elements, 4-4
setting options, 4-5 to 4-7
mass flow controller (MFC), theory
of operation, 2-1
mass flow meter, 2-1

O

offset
definition, 7-10
tuning, 7-10to 7-13
Options window, 4-5
orifice
cleaning, 7-13to 7-14
reinstalling, 7-15
removing, 7-14
Out Alarm Behavior setting, 5-11
Out Source setting, 5-11
outputs
calibrating, 7-28 to 7-31
range values, setting, 5-1
testing, 6-2 to 6-4
viewing and setting parameters,
5-10

P

PC
connecting to the device, 3-1 to
3-6
disconnecting from the device,
3-6
pin-outs, device D-connector, 3-7
primary output
calibrating, 7-28
range values, setting, 5-1
testing, 6-2 to 6-4
viewing and setting parameters,
5-10
printing the trend graph, 4-18
process variable options, 4-6
proportional gain
guidelines for adjusting, 7-20
using to tune valve response,
7-18

Index-2

Q

quitting the Service Tool, 4-18
R

requirements
hardware installation, 3-2
Service Tool application, 3-1
RS-232 serial cable, 3-2
RS-232 to TTL communications
interface adapter, 3-2

S

secondary output
calibrating, 7-28
range values, setting, 5-1
testing, 6-2 to 6-4
viewing and setting parameters,
5-10
sensor parameters, viewing, 5-12 to
5-13
Service Tool
application requirements, 3-1
closing session, 4-18
description, 1-1
exiting, 4-18
hardware installation
requirements, 3-2
installing the application, 3-1
main window, 4-4
main window options, 4-5 to 4-7
operating modes, 2-1
setting in Indicator or Control
mode, 4-8
starting a session, 4-2 to 4-3
theory of operation, 2-1
uses, 1-1
using to control setpoint, 4-8
session, opening, 4-2 to 4-3
setpoint
calibrating, 7-24
controlling from Service Tool, 4-8
cycling, 7-19, 7-22
range values, setting, 5-1

setpoint (cont.)
testing, 6-5 to 6-7
theory of operation, 2-1
viewing parameters, 5-13
Setpoint Zero Alarm Disable option,
5-6
softstart ramp behavior, setting, 5-9
span
definition, 7-10
tuning, 7-10to 7-13
start-up problems
troubleshooting, 7-3
Status LED
indicating warnings and alarms,
5-2
troubleshooting indication, 7-2

T

Test Inputs window, 6-6
Test Output window, 6-4
theory of operation, mass flow
controller, 2-1
trend graph, 4-9 to 4-18
copying to clipboard, 4-17
displaying X and Y values, 4-15
elements, 4-9 to 4-10
options, 4-7
printing, 4-18
restarting trending, 4-11
saving to a file, 4-18
scrolling a graph axis, 4-11
stopping trending, 4-11
toolbar functions, 4-10
value cursor options, 4-16
zooming on a region, 4-14
zooming on a single axis, 4-12
zooming on both axes, 4-13
troubleshooting, 7-2 to 7-31
common operating problems, 7-4
to 7-6
start-up problems, 7-3
Status and Alarm LEDs, 7-2
Tune Response Form window, 7-18
Tune Valve window, 7-11, 7-15
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U

units of measure options, 4-6
V

valve
leaktight, definition, 7-10
offset, definition, 7-10
optimizing behavior, 7-10 to 7-20
orifice, cleaning, 7-13 to 7-14
span, definition, 7-10
tuning offset and span, 7-10 to
7-13
tuning response, 7-18 to 7-20
Valve Override, 7-20 to 7-22
viewing parameters, 5-14
Valve Override (VOR), 7-20 to 7-22
in Service Tool, 7-22
using pin 12 on D-connector, 7-21
Valve Override Alarm Disable
option, 5-6
Valve Override Control window, 7-22
variable options, 4-6

\W

warnings

checking status, 6-1

configuring for optional
parameters, 5-4

fields and options for optional
parameters, 5-5

setting, 5-2 to 5-7

viewing, 5-2 to 5-7

Z

Zero pushbutton on device, 7-7

Zero Sensor window, 7-7

zeroing the sensor, 7-7 to 7-9
procedure, 7-8 to 7-9
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LIMITED WARRANTY

Seller warrants that the Goods manufactured by Seller will be free from defects in materials or workmanship under normal use
and service and that the Software will execute the programming instructions provided by Seller until the expiration of the
earlier of twelve (12) months from the date of initial installation or eighteen (18) months from the date of shipment by Seller.
Products purchased by Seller from a third party for resale to Buyer (“Resale Products”) shall carry only the warranty extended
by the original manufacturer.

All replacements or repairs necessitated by inadequate preventive maintenance, or by normal wear and usage, or by fault of
Buyer, or by unsuitable power sources or by attack or deterioration under unsuitable environmental conditions, or by abuse,
accident, alteration, misuse, improper installation, modification, repair, storage or handling, or any other cause not the fault of
Seller are not covered by this limited warranty, and shall be at Buyer’s expense.

Goods repaired and parts replaced during the warranty period shall be in warranty for the remainder of the original warranty
period or ninety (90) days, whichever is longer. This limited warranty is the only warranty made by Seller and can be
amended only in a writing signed by an authorized representative of Seller.

BROOKS LOCAL AND WORLDWIDE SUPPORT

Brooks Instrument provides sales and service facilities around the world, ensuring quick delivery from local stock, timely
repairs and local based sales and service facilities.

Our dedicated flow experts provide consultation and support, assuring successful applications of the Brooks flow
measurement and control products.

Calibration facilities are available in local sales and service offices. The primary standard calibration equipment to calibrate
our flow products is certified by our local Weights and Measures Authorities and traceable to the relevant international
standards.

START-UP SERVICE AND CALIBRATION

Brooks Instrument can provide start-up service prior to operation when required.

For some process applications, where 1ISO-9001 Quality Certification is important, it is mandatory to verify and/or (re)calibrate
the products periodically. In many cases this service can be provided while replicating actual process conditions, and the
results will be traceable to the relevant international quality standards.

CUSTOMER SEMINARS AND TRAINING
Brooks Instrument can provide customer seminars and dedicated training to engineers, end users and maintenance persons.
Please contact your nearest sales representative for more details.

HELP DESK

In case you need technical assistance:
Americas T 1-888-554-FLOW
Europe T +(31) 318 549265
Asia ‘@ +011-81-3-5633-7105

Due to Brooks Instrument's commitment to continuous improvement of our products, all
specifications are subject to change without notice.

TRADEMARKS ISO 9001

BrOOKS ..o Brooks Instrument Div., Emerson Electric Co. QUALITY SYSTEM

EMEISON oo Emerson Electric Co. Certificate of Conformity

QUANTIM ..o, Brooks Instrument Div., Emerson Electric Co. The Quality System at Brooks Instrument
. . . conforms to the quality standards set

WINAOWS ..o Microsoft Corporation forthin IS0 9001.

Emerson Process Management Emerson Process Management Emerson Japan, Ltd.

Brooks Instrument Brooks Instrument B.V. Emerson Process Management

407 West Vine Street Groeneveldselaan 6 Brooks Instrument

P.0.Box 903 P.O. Box 56 1-4-4 Kitasuna Koto-Ku )

Hatfield, PA 19440-0903 USA 3900 AB Veenendaal, Netherlands Tokyo, 136-0073 Japan \

T (215) 362-3700 T 31-318-549-549 T011-81-3-5633-7105 "\\"

F (215) 362-3745 F 31-318-549-559 F011-81-3-5633-7124

E-Mail BrooksAm@EmersonProcess.com E-Mail BrooksEu@EmersonProcess.com E-Mail BrooksAs@EmersonProcess.com
www.EmersonProcess.com/Brooksinstrument E M E RSO N .
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