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1 INTRODUCTION

The TB340A Calibrator is an automated lab-based testing system for tipping bucket rain
gauges (TBRGs). Developed using load-cell technology, it is designed to deliver 653 g of
water by mass rather than volume with high accuracy and repeatability. It consists of a
hardware and software element to provide a solution that can complete multiple tests at a
variety of rainfall rates, collect and analyse test data for comparison against specification
and generate the resulting report. All this is achieved with almost no required user
interaction.

The hardware element consists of a stand that can support simultaneous testing of two
tipping bucket rain gauges. All the elements required for testing are managed by a central
controller mounted in the cabinet of the stand. 5 solenoid valves can be used interchangeably
to provide up to 31 different dispense rates for testing. Through the use of MODBUS over
RS-485, multiple stands can be daisy chained together and connected to software running on
a PC, which manages the test procedure.

The software element is a PC application that has been developed to support the
automation of the TBRG testing process. A high level of flexibility allows for the testing of
third party TBRGs and is not limited to HyQuest Solutions products. The application will run
a planned test series, collecting and storing the TBRG tip count as it progresses. It will then
compare the test data to the specified performance of the TBRG before generating a report
on successful completion of a test.

\ PC running TBRG Calibrator software

MODBUS over RS-485

TBRG Calibrator rig

Figure 1-1 TBRG Calibrator overview
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2 SPECIFICATIONS

2.1 Mechanical Specifications

¢ Overall Dimension (1 rig) 1900 mm (H) x 700 mm (W) x 600 mm (D)
o Weight 50 kg
e Packed Dimension in Crate 1840 mm (W) x 900mm (D) x 700 mm (H)
e Packed Weight in Crate 135 kg
o Construction

e Body Aluminium

¢ Solenoid Valves Brass

e Vessel Polycarbonate
e Operating Temperature -25°Cto 50 °C
e Humidity 10 % to 90 %
e |P Rating IP51
e Load Cell SWL 3 kg (each)
e Max. Input Water Pressure 100 psi
e Max. Dispense Rate 4 »x 300 mm/hr

1 x 1000 mm/hr

o Dispensed Mass 653 g
o Dispense Accuracy +0.3 %F.S. (x2 g)

2.2 Electrical Specifications

¢ Input Voltage 110/230 VAC, 50/60 Hz (auto-select) 2.5
e Fuse Amp (5 x 20 mm, fast blow) MODBUS over
e Communication RS-485 (2-wire)

PC Requirements

e Operating System Microsoft Windows Vista
Microsoft Windows 7
Microsoft Window 8/8.1

o Memory 1 GB (Minimum)
2 GB (Recommended)
e Display 1024 x 768 (Minimum)
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3  INSTALLATION

3.1 Setting up the TBRG Calibrator Rig

Unpacking

Your Rain Gauge Calibrator has been shipped in a wooden crate for protection during
transit, please take extreme care when opening the crate so as not to damage the unit.
Once the Calibrator has been removed from the crate, place upright on a flat level surface,
preferably at the final location where the Calibrator will be used.

The Calibrator has been fitted with two transit brackets to help protect the load cells during
transit. These can now be moved by undoing the 2 x Philips head screws and 10mm bolt as
shown. (Slide the transit bracket up and re-secure for future use.)

1.Remove transit
foam.

2.Loosen 2 x Philips
head screws into
load cell.

3.Loosen 10mm bolt
holding load cell
transit bracket.

4.Slide transit
bracket up and
retighten 2 x Philips
head screws and
10mm bolt.

IMPORTANT : Do not apply too much
downward pressure to Philips head screws
as this may damage the load cells.

solenoid valves to the back of
the calibrator support legs
using the supplied brackets,
if they are not already fitted.

l 5 ___— Attach the two 12volt
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Setup and levelling
Select a site to install the TB340A taking the following points into consideration.

(A) 110V - 240V AC mains power supply.

(B) Access to a clean filtered water source.

(C) Close to an appropriate water drain.

(D) A flat level surface.

After selecting an appropriate area place the TB340 in position and level using the 6
Adjustable feet to ensure the mounting plates are level in both planes.

Levelling feet.

Mounting plates.

Spirit level to adjust
in one plane.

Spirit level to adjust
in the 2nd plane.
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Connect a clean and filtered water supply to the manifold using 1/4’’ nylon tube

Manifold.

Drain outlets.

Pour a small amount of water down the drain holes located in the mounting plates to ensure
the water is making its way into the drain before running the system in automatic mode.
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3.1.1 Turning the TBRG Calibrator On

In addition to plugging power into the device, there is a switch in the cabinet of the TBRG
Calibrator. Switch this to the ON (l) position after the rig is plugged in and power will be
applied to the rest of the board.

-*

Figure 3-1 Power switch in cabinet of TBRG Calibrator

When power is applied, the LED on the CR-800 main controller will come on for a short
period (about 30 secs) before changing to a flash once every 15 seconds. (Relay #8 will also
click on and off the same number of times as the Modbus Address - 1 flash = address 1) The
power can also be checked by moving one of the switches on the relay out module (front of
cabinet, left side) to the ON position. The LED should come on and a clicking sound should
be heard. Return the switch to the AUTO position once testing is complete. Only do this
while water is switched off to the system.
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3.2 Setting up the PC

3.2.1 Install the Software

The software application will be provided either on a medium (CD or USB) supplied with the
rig or is available for digital download. If the application has not been provided, please
contact HyQuest Solutions to receive a copy.

Installation of the software application will require administrator rights on the PC it will run
on. If you do not have administrator rights, please contact your IT administrator for help
with installation.

Run the application installer and follow the on-screen prompts. The installer will copy the
necessary files to disk to allow it to run. The application does not require administrator
rights to run normally.

3.2.2 Connecting the PC to the TBRG Calibrator

A USB to RS-485 adapter is used to connect the PC to the TBRG Calibrators. Only one is
required to connect multiple calibrators.

To install the USB to RS-485 adapter, simply plug the USB connector into any available USB
port. The device should be automatically detected and the drivers will be installed. (If the
drivers cannot be found automatically, we have provided a copy on the HyQuest Solutions
website on the TB340A Calibrator page in the Software Upgrades tab.)

To check that it has installed correctly, open the Device Manager from Control Panel on the
PC.

—~———

SARD) |E| » Control Panel » All Control Panel Itermns b

Adjust your computer’s settings

¥ Action Center ] Administrative Tools mgd AutoPla
K3 Color Management [E Credential Manager Date anc
[ Desktop Gadgets I'Eh Device Manager I o Devices
@ Ease of Access Center Flash pe—mmo i — \ ¥ Folder 0

Figure 3-2 Device Manager in Control Panel (Windows 7)
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Under Ports (COM & LPT), a device named USB Serial Port should be visible in the list. This
can be double checked by removing the adapter while the Device Manager is displayed.
When disconnected, the list will update and the device should be missing.

o Keyboards

jn__{ ﬂir: and other pointing devices USB to RS-485 adapter

- === Modems .

E'f' Monitors connected and disconnected.

b AUl Multifunction adapters
- ¥ Network adapters

4'5" Ports (COM & LPT)

. =7 Communications Port (COM3) » ¥ Network adapters

' PClSerial Port (COMI) 4.7 Ports (COM & LPT)

. _,7 PCI Serial Port (COM2) . ' Communications Port (COM3)
5" Unusable Parallel Port (LPT3) 15" PCI Serial Port (COMI)

5" USB Serial Port (COMS) Y5" PCI Serial Port (COM2)

: Processors _ ~" Unusable Parallel Port (LPT3)
» -3y Sound, video and game controllers b D Processors

. M| System devices I ——

= e

IVILILE U LI | aUa e s

wiidlam and Aamme cankrnllaee
m

Figure 3-3 USB to RS-485 adapter in Device Manger

Make note of the COM port for the USB adapter (COM5 in Figure 3-3). This will be needed to
tell the software where the TBRG Calibrator is connected.

If you do not see a device for the USB adapter, please contact your IT administrator for
assistance.

3.2.3 Running the Software for the First Time

The first time the application is run, the Program Options (see 4.7 Program Options) will be
displayed automatically. It is recommended that options for reporting (see 4.7.1 Reports),
printing and PDFs (see 4.7.3 PDF & Printing) are set up at this time if the details are known.

Select the Communications tab (see 4.7.2 Communications) and set the COM port to that
identified in 3.2.2 Connecting the PC to the TBRG Calibrator. The port status should change
to Open.

With the Program Options closed, the marker next to the address on the main testing screen
(see 4.5 Monitoring a Test Series, 4.5.1 Units List) should be green to indicate successful
communication to the TBRG Calibrator/s.

Before testing can begin, the load cells need to be calibrated to ensure the required
accuracy is delivered. See 4.9 Calibrating a Load Cell for details on calibrating.

Once calibration is complete, the system is ready to begin testing. See 4.2 Preparing a Test
Series, 4.4 Starting a Test and 4.5 Monitoring a Test Series for details on how to run a test.
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4 OPERATION

4.1 Preparing a TBRG on a station

Place your Rain Gauge base on the supplied PVC mounting plate. (Please note this
calibration rig has been designed to suit HyQuest Solutions model TB3 TB4 TBé6 Rain Gauges.
A custom adaptor may be necessary to suit other manufacturer’s Rain Gauges)

Insert the syphon body into the collector funnel. (Please note this calibration rig has been
designed to suit HyQuest Solutions model TB3 TB4 TB6 Rain Gauges. A custom Syphon
adaptor may be necessary to suit other manufacturer’s Rain Gauges)

1

Removable funnel assembly.

The supplied funnel assemblies
are removable, this allows the
Rain Gauge to be calibrated
with the standard collector
fitted.

Rain Gauge base.

Grey PVC Mounting plate.

Loosen two socket screws to
remove funnel assemblies.
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4.1.1 Connecting the Reed Switch Inputs

The connection to the tip counter inputs is made up of 4 separate wires. Each pair of wires
is identified by colour (blue and white)

One pair of wires is designed to connect to one reed switch so two reed switches can be
monitored with two pairs of wires. If only testing one reed switch, only one pair of wires is
used, the other pair can be left disconnected. It does not matter which pair is used.

Please refer to the manual of the tipping bucket rain gauge (TBRG) on test to the wiring
connections for each reed switch.

Connect the alligator clips either directly to the terminal or with the use of extensions if the
terminal is not accessible. Ensure that the clips are not in contact with each other.

Figure 4-1 Reed switch connections
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4.2 Preparing a Test Series

Before a test series can begin, it needs to be set up to match the requirements of the
tipping bucket rain gauge (TBRG) being tested. The setup is performed in the software to
allow for reporting and traceability.

4.2.1 Opening the Setup Window

To begin, when presented with the main testing screen (see 4.5 Monitoring a Test Series),
select Setup to open the setup page for that station. A window will be displayed and will
have the station address at the top of the window. In this example, “01 Left”. The following
sections will describe how each of the settings affects the test.

Once these setting have been set by the user, they will be remembered from test to test
and when the application is closed. Only when a new test has different settings to previous
one will a change need to be made. For example, only the serial number would need to be
changed when testing two rain gauges of the same model and bucket size.

OK When pressed, the changes that were made in the window are applied to the
station and the main screen is updated with the new information.

Cancel When Cancel or the cross in the top right is pressed, the dialog is closed and the
changes made are not remembered. The main testing screen will have the setup as
it was when the Setup window was opened.

% TBRG Calibrator (Beta 1) e (] o S
File Reporting ool Help
|4, Reporting 7]
01 Left
Unite
@0 o5l Test Set Up (=] L[| Test Overview and Corirl
- E Tests Start
Right -
< Set Up - 01 Left P 5x 100mm/he (0/5)
Tipping Bucket Rain Gauge 5 200 mm/he
5 300 mm/hr
Model: [TB3 (200 mm) - Setwp
Bucket Size: [02mm - Serial #: 15001
Run | 9] Auto-Print
Tips: [1 9] Auto-PDF 0 0
Wetting Cycl |
Noziles
# Rate fmmhr) Seial #
200 2001 @ ®
2 100 0L 1
3 50 501 @ ®
[} Mest7  TestB  Test9  Test10 Avermge Devielion Spread (%)
4 2 5L
5 200 0L Front - Top Dow
Tests
Bl H2 #3 #A #5  Rae fterations
RN = E 100 5 Add
2 (M 200 5 @
R A . = Remove
= B3
oK Cancel

Figure 4-2 Test setup selection
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4.2.2 Tipping Bucket Rain Gauge

Correctly selecting the model and bucket size for the TBRG that is going to be tested is
critical for the test process to be completed successfully. These two items are used to
determine the pass / fail conditions of a test as set up in the model management page (see
4.8 Model Management). These items, as well as the serial number, are used for result
storage and traceability. It is up to the user to ensure these items are correctly entered
before the test begins.

Tipping Bucket Rain Gauge

Model: | TB3 (200 mm) -

Bucket Size: |4}_zmm v| Seral & 15-001]

Figure 4-3 Tipping bucket rain gauge options in test setup

Model The manufacturing model of the TBRG that is going to be tested. If the model
of the TBRG isn’t in the list, it can be added through the model management
page (see 4.8 Model Management, 4.8.1 Model). This must be selected before
the bucket size, the list of appropriate bucket sizes will be loaded for that
model.

Bucket Size The bucket size of the TBRG that is going to be tested. If the bucket size for
the selected model is not in the list, it can be added through the model

management page (see 4.8 Model Management, 4.8.2 Bucket).

Serial # The serial number of the TBRG that is going to be tested. This is used, with
the model, for reporting (see 4.9 Calibrating a Load Cell).

TBRG Calibrator TB340A © Copyright Page - 16 Issue 7 : 28 Apr, 2017



HyQuest Solutions Pty Ltd

4.2.3 Test Options

The test options allow the user to customise the test depending on their requirements.
Some of these options can be used together while others can only be used independently.

Test Options

| Test both reed switches Run In | Auto-Print
When selected, a test for reed Tips: | 10000 7| Auta-PDF
gwitch mismatch is performed
at the end of the test. Wetting Cycle

Figure 4-4 Test options in test setup

Test both reed switches  In all tests, two reed switch inputs are monitored for tip counts

Run In

Tips (Run In)

Wetting Cycle

Auto-Print

Auto-PDF

and both values are logged. When checked, a comparison of the two tip
counts is made at the end of the test and if they are found to be more than
2 tips apart, the test will fail. When unchecked, no comparison is made
between the two tip counts; the count with the highest value is used for
determining pass / fail specifications.

When checked, the system will continue to cycle through the test list (see
4.5.3 Test Overview and Control) until the tip count entered in the
corresponding Tips box is exceeded. The current test will complete before
finishing. While the test count data is displayed in the test history on the
main page (see 4.5.5 Test History), none of the test data is logged into the
database, it is for indication only. The run in feature is an independent
feature, and items that can’t be used at the same time will be disabled
when the run in feature is selected.

This becomes available when the Run In feature is selected. The user can
then enter the number of tips that need to be counted before the run in
test is complete.

When checked, a wetting cycle is performed before a test series is started.
A wetting cycle is performed by briefly opening each nozzle to remove any
air that may be trapped in the nozzle and then running for a random time
between 30 and 60 seconds to wet the surfaces of the funnel and bucket.
(See also, 4.3 Performing a Wetting Cycle.)

When checked, a report will be printed upon a completion of a test. The
printer that the report will be sent to can be selected in the options page
(see 4.7 Program Options, 4.7.3 PDF & Printing) and is separate to the
operating system default printer. If a test fails, no report will be generated
unless the option is selected in the Tools-Options-PDF & Printing section.

When checked, a PDF report will be generated and saved to a default
location as specified in the options page (see 4.7 Program Options, 4.7.3
PDF & Printing) upon completion of a test. If a test fails, no report will be
generated unless the option is selected in the Tools-Options-PDF & Printing
section.
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4.2.4 Nozzles

The nozzles table is a representation of the nozzles that are or will be installed into the
vessel for the upcoming tests. This information is used primarily in reporting but is also used
by the Tests (see 4.2.5 Tests) below for defining rates.

MNozzles
H Rate {mm.hr) Seral #
1 R 200L @ ®
2 100 100 L 1
3 50 B0 L @ .
4 25 25L @
5 100 300 L Front - Top Down

Figure 4-5 Nozzle setup in test setup

# The nozzle number is the position of the nozzles as indicated in the image
to the right. As changes are made to each nozzle, the image to the right
will highlight the nozzle that the changes affect. This field cannot be
edited.

IMPORTANT : The highest rate nozzle being used, should always be
fitted into the Nozzle #5 position (at the right rear) - this position has a
larger valve which is capable of handing the higher rates!

Rate (mm/hr) Enter the rate of the nozzle that is installed or is going to be installed at
the highlighted location. It may be helpful to enter the data first then
install the nozzle as the image will highlight where it needs to be installed.

Serial # Enter the serial number of the nozzle that is installed or is going to be
installed at the highlighted location. If no serial number is entered and the
nozzle is used in a test, it will be highlighted orange. This does not prevent
a test from running but provides an indicator in case it has been forgotten.
If no serial number is provided, no serial number will be placed on any
reports generated for tests that use that nozzle.
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4.2.5 Tests

The tests table represents what nozzles will be used and the number of cycles (iterations)
that will be completed to form a test. Each row in the table is an individual test and the
table is considered a test series.

Test series can be saved and loaded to disk. This is helpful when a series is used often and
can be loaded on to many stations, saving time from entering the list into each station.

Tests

H1 H2 HI H4 H5 Rate terations
A = 100 5 B
2 | 200 5 § -
, 7 0 ; \ﬁl | Remove |
ENE

Figure 4-6 Test process setup in test setup

#1, #2, #3, #4, #5 Each column corresponds to the nozzle number in the nozzle table

Rate

Iterations
0
&)
Add/Remove

(| (&)

above (see 4.2.4 Nozzles). For an individual test, a checked box indicates that
nozzle will be used in that test (for example, test 1 will use nozzle 2, test 2
will use  nozzle 1 and test 3 will use nozzle 5).
More than one nozzle can be used in an individual test. The effect is the rates
of all the checked nozzles are added together (for example, if test 1 had
nozzle 2 and nozzle 5 checked, it would have a rate of 400 mm/hr). In
reporting, all the nozzles used in a test are listed.

The rate is calculated from the nozzle table above (see 4.2.4 Nozzles) and
adds all the nozzles used from the boxes that were checked. This field cannot
be edited.

This is the number of times the vessel will complete fill / drain cycle on that
test. The iterations of the test are performed consecutively before moving to
the next test.

These arrows allow the order of the tests to be changed. A test series will
start at the top of the test list and process each test down the list. If a test is
in the wrong location, the arrows can be used to move the selected test up or
down.

This will add a new test to the bottom of the test list or remove the selected
test from the test list.

These will allow the user to save / load a test series to disk. When pressed, a
window will open for the user to specify the file they want to save / load.
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4.3 Performing a Wetting Cycle

Before a test has begun, or at any time a test is not running, a manual wetting cycle can be
run. To do so, press the Wet Only button and the system will begin a wetting cycle. You can
then abort a cycle by pressing the Abort button. Once aborted, starting the cycle will start
it from the beginning.

A wetting cycle is performed by briefly opening each nozzle to remove any air that may be
trapped in the nozzle and then running for a random time between 30 and 60 seconds to wet
the surfaces of the funnel and bucket.

This is also a test option that is run at the start of a test procedure. See 4.2.3 Test Options.

4.4 Starting a Test

When a test has been set up, the information will be displayed in the main testing screen
(see 4.5 Monitoring a Test Series). Here it can be checked for correctness before the test
begins. The user can then press the Start button to begin the test series.

Once the test is started, the button will then become an Abort button. When pressed, the
whole test series will be aborted and will need to be started again.

*** Note that if a test series is manually aborted before all of the tests in a run have
completed, the results of the those tests are lost and ARE NOT stored in the database.

TBRG Calibrator TB340A © Copyright Page - 20 Issue 7 : 28 Apr, 2017



HyQuest Solutions Pty Ltd

4.5 Monitoring a Test Series

The main testing screen is where the current state of the test can be viewed. It provides a
comprehensive view of the TBRG being tested, the tests that will be carried out, state of
the current test and the history of previously run tests. It also provides a status of all the
stations that are connected to the software, even when they are not the active station.

The main testing screen is comprised of two main components. The unit list on the left is a

list of all the stations that have been setup to be used with the software. On the right is the
active station where details of the station can be viewed.

If the current view is not the main testing screen as seen below (Figure 4-7), it can be
access by selecting Testing from the menu bar at the top of the screen.

01 Left
Units
o0 Unit Details Test Overview and Cortrol
Eﬂ Model: test Tests l‘(ﬂ;ﬂ/
¢ Bucket: 0.5mm b 5x 100 mm/hr... 0/5)
Serial #  India Test 53 200 mm hr
Catch: 200 mm 52 300 mmhr
Capacity (Theory):  15.71mL Set
Capacity (Practical): 0mL =3
Tips (Theory): 416
Cument Test Tip Count
Reed Sw %1 Reed Sw 522
Used Nozzles Tip Range: Dispensed
1. 200 mm/hr (200 Infinity - Infirity 0 0
2 100 mm/hr (100 L)
3 50mm;t Total Nozzle Rate
4 2o Expected: 100 mm/hr
5 3 Measured: 0 mm/hr
Test History
Rate fnm/hr) Avg Rate Test 1 Test 2 Test 3 Test 4 Test5 Test& Test 7 Test 8 Test § Test 10 Average  Deviation Spread (%)

Figure 4-7 Main testing screen
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4.5.1 Units List

Figure 4-8 Unit list in main testing screen

System Address

The base of the unit list is the collection of all the connected addresses (or
complete systems) that have been set up to work with the software. The system
address is not a selectable item and is provided as an indicator only.

To the left of each address (e.g. 01) is a small indicator showing the state of
communication with that system. When the indicator is green, communications
are working properly and the information on the screen is up to date. When the
indicator is -, there has been a recent problem with communications and the
information in the software may not be up to date. In most cases, a problem
with communications will correct itself, however if the indicator stays red, there
may be further problems that need to be investigated.

Station

Connected to each system is two stations (left and right side). When any of these
is selected, that station becomes the active station and is loaded into the main
display. The system address and station will be visible at the top of the display.

If problem occurs during a test, a yellow indicator will flash to left of the station
that has had a problem. The user can then view that station and identify the
cause of the failure. When a station is loaded, the indicator will be cleared.
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4.5.2 Unit Details

The unit details display the specifics that have been set up for that station when the test
setup was last applied (see 4.2.2 Tipping Bucket Rain Gauge). This informatio does not
change during a test but allows the user to identify what is being tested.

Unit Details

Model: test
Bucket: 0.5mm
Serial #  IndiaTest

Catch: 200 mm
Capacity (Theory): 15.71mL
Capacity (Practical): 0mL
Tips (Theory): 416

Figure 4-9 Unit details in main testing screen

Model, Bucket, Serial #
These are the details entered directly by the user into the test setup page (see 4.2.2
Tipping Bucket Rain Gauge). When the test setup is applied, the changes are shown here.

Catch, Capacity (Theory), Capacity (Practical), Tips (Theory)
These details are loaded based on the model and bucket that was selected in the test setup.
This information can be modified but any changes affect all units of the same model and

bucket. The changes can be made in the model management page (see 4.8 Model
Management).
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4.5.3 Test Overview and Control

The test overview and control shows the currently planned or running test series.

Test Overview and Control

Tests Start

P 5x 100 mm/hr... (0/5)
5x 200 mm/hr
5x 300 mm./hr

Setup...

Figure 4-10 Test overview and control in main testing screen

Tests
Each test in the test list displays the information that was set in the test table during test
setup (see 4.2.5 Tests). This test is displayed in the form of...

Iterations x Rate mm/hr

A test is shown as the current test with an arrow next to the test. On the current test, the
current iteration is shown in parentheses (e.g. “(1/5)”).

A completed test is marked with a v' next to the test. The test history for a completed test
can be viewed in the test history table (see 4.5.5 Test History)

Start When pressed, this starts the test series. See 4.4 Starting a Test.
Wet Only When pressed, this starts a wetting cycle. See 4.3 Performing a Wetting Cycle.
Setup When pressed, this opens the test setup window. See 4.2 Preparing a Test Series.
Progress Bar
The progress bar underneath the test list indicates the progress of the total test series.

When the progress bar is full, the test series is complete. This is updated at the end of every
iteration.
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4.5.4 Current Test

The current test shows the status of the actively running test from the test series.

Curent Test Tip Count
Reed Sw #1 Reed Sw #2
Used Mozzles Tip Range Dispensed
1: 200 mm/hr (200 L) -Infinity - Infinity 0 0
2: 100 mm/hr (100 L)
3 5 ) Total Nozzle Rate
4 Expected: 100 mm/hr
5 Measured: 0 mmshr

Figure 4-11 Current test in main testing screen

Used Nozzles
The list of installed nozzles, as defined in 4.2.4 Nozzles, is shown. For each nozzle position,
the user entered rate and serial number are shown.

Greyed Text Nozzles greyed out are listed as installed but are not being used for the
current test.

Normal Text Nozzles, where the text is not greyed out, will be / are being used the
current test.

Green Back Nozzles that are highlighted with a green background are should be open and
water draining from them. This allows the user to verify that a nozzle is
operating properly.

Tip Range

Indicates the upper and lower limits of the tip count for the current test that are deemed a
pass condition. This is calculated based on the theoretical tips (see 4.8.4 Theoretical and
Practical Values) and the tolerance for the current test rate (see 4.8.5 Tolerances).

If there is no tolerance set, infinity will be dislpay in place of a number, indicating no limit
for that range at the current test rate. This is specified in the 4.8.5 Tolerances.

Total Nozzle Rate

Expected The expected total rainfall rate being dispensed by all the nozzle being used in
the test. This is the addition of all the selected nozzle rates entered by the user
for this test.

Measured The dispense rate as measured by the system. This is used purely as an indicator
to verify that the test rate is approximately what is actually being dispensed.

Dispensed This progress bar indicates how much of the vessel has been dispensed and
how close the test is to finishing. This is for indication purposes only.

Tip Counts These two numbers indicate the current tip counts of the TBRG. If the TBRG
contains two reed switches, both values are shown for comparison.

Status This status box provides information on the test iteration, rate, fail conditions
and error.

TBRG Calibrator TB340A © Copyright Page - 25 Issue 7 : 28 Apr, 2017



HyQuest Solutions Pty Ltd

4.5.5 Test History

The test history shows historical data from the previously run tests. It will continue to
update as tests are completed.

Test History

Rate (mm/hr)  Avg Rate  Test 1 Test 2 Test 3 Test 4 Test 5 Test & Test 7 Test8 Test § Test 10 Average  Devigtion Spread (%)

Rate

Avg Rate

Test 1-10

Average

Deviation

Spread

Figure 4-12 Test history in main testing screen

The rate (mm/hr) as entered by the user in 4.2.4 Nozzles.

The average rate (mm/hr) over each of the completed tests as measured by the
system. This is for indication only.

The tip count for that test. If the test was measuring both reed switches (see
4.2.3 Test Options - Test Both Reed Switches), then both counts will be
displayed, separated by a ‘/’.

The average tip count from the completed for that rate. If the test was testing
both reed switches and the reed switch count is different, then the greater of
the two values is used to determine the average.

The deviation of the calculated average from the theoretical tip value (see
4.8.4 Theoretical and Practical Values). The deviation determines the pass/fail
criteria of a TBRG.

The difference between the highest and lowest test value, shown as a
percentage of the theoretical tip value (see 4.8.4 Theoretical and Practical
Values).
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4.6 Reporting

The reporting screen allows for the review and report generation of historical tests. From
here, reports can be manually printed or a PDF generated.

To access the reporting page from the main testing screen, simply press Reporting on the
toolbar or in the main menu. When selected, the buttons will change to Testing. This will
return the user to the main testing screen.

The reporting screen is comprised of four main elements. On the left is the unit list
containing the units that have been tested for the current calendar year. In the center is all
the test data for the selected unit (top) and test data for the selected unit that has been
staged to be included in a report (bottom). On the right is the test details for the selected
test.

[= TERG Calibrator (Beta 1)
Ble Testing Tools Help

&) Testing w
Reporting
Fle. b Test Data for #estRight tost) Teat Detaln
S Dot Teme (D) - Faason 5 15122015
[ mr— - - — P
WAV 121401 PM : 100mebe (100 R)
/1272015 WAV ZMTPM 2000 5 072, Court
testRght dest) T
WIS 120858 AM =0 0 38 T W6/
711272015 2015 122100AM 20000 10 44 o
aTes tet) wms zsee o n =3 o
i20is 1an2015 11455 A4 EE [ = 5 /M
toLoft post) 14122015 126.02AM 300.000 10 243
P wioas| 12ss10eu)| o000 0 3l
tesfight (TB4) WS LIGZPM| 2000 0] =1
1015 14122m8 12721 PM 300 000 0 4
i WIS 201057 100000 o %1 oo 107
s 221 5PM 20w o 586 n“-rln 3
a0 a0 I | E—
s T . T T I Ll ™
ranzams, 306107M o200 ) ET)
1an22018 32628PM EE o =
ranzams L] mom 0 24
Tan2z08 2807PU o000 o 3
Wizl aesneM| 2000 0] 3]
14122m8 50016 PM 300 000 0 M5
WIS 5344PM | 100000 o %2
wnzans 55435 20w o %2
WS G05%PM| 2000 0 4
5 1:3410PM
[ P ) [apoven ]
H

Figure 4-13 Reporting screen
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4.6.1 Unit List

Figure 4-14 Unit list in reporting
Filter.... [ 3
Sort: Date/Time {Desc)
The unit list is the units that have been tested in that year. When a unit is
15/12/2015 selected from the list, all the historical data for that year is loaded into the
=S test data table (see 4.6.2 Test Data Table).
7/12/2015
IndiaTest {est) .
Filter
371252015
testLeft fest) i
ot
2”t§:tzﬂ|j]g1|: TB4) Er?rr_t:LEf?temme (Desc) | |Date/Time  x L
| [Descending »| |
25/11/2015
testLeft (TB3)
91172015 Figure 4-15 Filter for unit list in reporting
15001 (TB3)
When this is selected, a list of options are provided for how the unit list is
organised. The unit list can be sorted in ascending or descending order by
date/time of last test on the unit, unit model or unit serial number.
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4.6.2 Test Data Table

The test data table is loaded with the test data from the unit as selected by the unit list
(see 4.6.1 Unit List). It contains summary data for each test. Selecting a specific test will
load the test details for that test (see 4.6.4 Test Details).

Reporting

Test Data for #testRight (test)

Date

Time

Total Rate

No. of Tests

Mean

Deviation

Pass/Fail

Fail Reason

1812/2015 12:14:01 FM 200.000 1082 43
1812/2015 12:34:17FM 300.000 5 107.2 33
141272015 12:09:58 AM 200.000 10 258 78.1
141272015 12:21:00 AM 300.000 10 244 795
1412/2015 12:54:41 AM 100.000 10 255 78
141272015 1:14:59 AM 200.000 10 26 779
141272015 1:26:02 AM 300.000 10 243 796

14/12/2015 12:56:10 PM 100.000 10 261 772 Pt

Total Rate Mo. of Tests Mean Deviation Pass/Fail Fail Reason

e e i s

Figure 4-16 Test data table in reporting

Date the test was completed.
Time the test was completed.

The rate (mm/hr) as entered by the user in the set up (see 4.2.5 Tests). This
determines that pass / fail conditions as per the model tolerance (see 4.8.5
Tolerances).

The number of iterations that was performed for that test.

The average tip count across the number of iteration that were performed for
that test.

The difference that the mean for that test was from theoretical tip value (see
4.8.4 Theoretical and Practical Values).

Whether the test was within tolerance (see 4.8.5 Tolerances) and passed or
was outside tolerance and failed.

A textual representation of the why the test was given a fail representation.
For example...

Tip average outside of specification. Average: 101.5.

Tip Range: 101.8-106.0.
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4.6.3 Staged Test Data for Report

This table includes the tests that will be included in a report if the Print, PDF or Preview
buttons are clicked. This is used for generating a manual report. The data format for this
table is identical to 4.6.2 Test Data Table.

|; Add to report ‘ “.‘ Remaove from report |
Pending Report Data for #testRight (test)
Date Time Total Rate No. of Tests Mean Deviation Pass/Fail Fail Reason
T T T = t
02/12/2015 1:45:38 FM 300.000 2 101.5 2.4 |Pass i Print 3, Preview

— [ PoF
3

4 m s

Figure 4-17 Staged test data in reporting

Add to report When clicked, the selected test from the test data table (see 4.6.2 Test
Data Table) is moved to the staged test data, to be included in a manually

generated report.

Remove to report When clicked, the selected test in the staged test data is removed and
returned to the test data table. Once removed it won’t be included in a
manually generated report but can be added again later.

Print Prints a manually generated report with the test data contained in the staged

Preview

PDF

test data table. A print dialog will be displayed to allow printing to a printer
other than that set for printing auto-print reports as configured in 4.7.3 PDF &
Printing.

Generates a dialog with a print preview of the report as it would appear by
printing or generating a PDF. From here, a report can be printed.

Creates a manually generated report as a PDF using the data in the staged
test data table. A dialog will be displayed to allow saving of the file to a
location other than the default location for auto-PDFs as configured in 4.7.3
PDF & Printing.

A sample test report is shown on the following page.
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A typical test report - note the features :

HYQUEST
SOLUTIONS

48-50 Scrivener St

Warwick Farm NSW 2170

Ph: +61 2 9601 2022

Fax: +61 2 9602 6971
sales@hyguestsolutions.com.au

TBRG Certificate of Calibration

Serial Number 17-06 Bucket Capacity
Madel TB3 Theoretical 6.28 mL
Catch Size 200 mm Practical 5.2mL
Bucket Size 0.2 mm Tips per 653ml of water
MNozzles Serial Theoretical 103.9
1 100 mmjhr 1o0L 0 - 250 mm/hr 101.8-106.0 (+2.0 %)
2 200 mmjhr 200L 250 - 500 mm/hr 100.8-107.0 (+3.0%)
3 300 mmjhr 300L
Rainfall Table Readings (Tips)
Rate 1 2 3 4 5 6 7 9 10 Mean Deviation
100 mm/hr | 104 | 104 | 105 | 103 | 105 104.2 +0.3 %
Nozzles: 1 +0.3 tips
200 mm/hr | 105 | 104 | 104 | 104 | 104 1042 +0.3 %
Nezzlos: 2 #0.3 tips
300 mm/hr | 101 | 102 | 102 | 103 | 103 1022 -1.7 %
Nezzlos: 3 1.7 eips
Spread 19%
Checked by: Date of test: 06/04/2017

Disclaimer: Time elapsed from date of calibration as well a5 environmental factors after installation, can effect the performance of a Tipping Bucket
Rain Gauge [TERG). Therefore, regular maintanence of the TBRG. as well as field calibration checks should be performed to ensure sstisfactory
performance. Calibration will be void if the product is subjected to misuse, negligence, accidents, iz misapplied, installed improperty o
midified/repaired by unauthorized persons,

Custom header can be
created by the user.

Details of the TBRG being
tested - and the tolerances
used at the different
rainfall rates.

Bucket tip counts of each
test at each rate.

The Mean (or average
number of tips) for each
group of tests.

The Deviation is the
difference between the
Mean and the Theoretical
number of tips.

The Spread is the max
minus the min percentage
deviation.

Date of test and area to
sign.

This report can be either automatically generated at the end of each series of tests - OR it
can be manually created by selecting test results from the database - the format is the same

in both cases.
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4.6.4 Test Details

The test details show specific information for each iteration of the test selected in the test
data table (see 4.6.2 Test Data Table) or the staged test data (see 4.6.3 Staged Test Data

for Report).

Date
Time

Nozzles

Test...

Mean

Deviation

Spread

Pass/Fail

Test Details
Date: 021242015
Time: 1:34:10 FM

Nozzle/s: 300 mm/hr (300-10)

Test_ . Count
101 4 1N
102 £ 102

M =

Mean: 1015
Deviation: 24
Spread (%): 1
Pass./Fail: Pass

Figure 4-18 Test details in reporting

The date that the test was completed.
The time that the test was completed.

A list of the nozzles that were used during the test as set during set up (see
4.2.4 Nozzles, 4.2.5 Tests).

For each iteration that was completed, the count for each side of the reed
switch assembly for that iteration is listed (if testing both reed switches, see
4.2.3 Test Options).

The average tip count across the number of iteration that were performed for
that test.

The difference that the mean for that test was from theoretical tip value (see
4.8.4 Theoretical and Practical Values).

The difference between the highest count value and the lowest count value,
shown as a percentage of the theoretical value (see 4.8.4 Theoretical and
Practical Values).

Whether the test was within tolerance (see 4.8.5 Tolerances) and passed or
was outside tolerance and failed.
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4.7 Program Options

The program options are options that affect all stations and all tests. This includes options
for reporting and communication to stations.

It can be accessed by selecting Tools — Options from the main menu. It is also displayed the
first time the application is run to allow review and set up before running any tests.

It is important that these options are correct as some features will not work properly if not

correctly set up.

Test History

image: [HyQuestRepotHeaderpng | [ Add.. | [ Remove

Rate frm/hr)  AvgRate T3

Preview Blank Report | [ Pint Blank Repott |

= TBRG Calibrator (Beta 1) 2 (ol S
File Reporting Tools  Help i
|4, Reporting 7]
— N1 1aft =
Units < Options P =R
e Unit Details — - -
- B Moda: | | | Repots | Communications | PDF & Piting | Configure PLC
Bucket Report Header
Serial #
Use plain text header
Catch:
Capacity (Theory): Text to Display: Company Name
Comety P
Tips (Theery): Fort.. | Aval, 16pt
@ Use image header (Recommended W x H: 2000 x 400)
Curent Test
48-50 Scrivener st
HYQU EST Warwic Farm RoW 2170
Ph: +61 2 9601 2022 0 0
SOLUTIONS Fax: +61 2 9602 6971 I
sales@hyquestsolutions.com.au
{

Jeviation  Spread (%)

[ sevesClose | [ Cose |

Figure 4-19 Program options dialog
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4.7.1 Reports

This specifies the type of header that is applied to all reports generated by the software.
The user can choose between a plain text string to display at the center of the header area
or an image.

Plain Text Header
Use plain text header

Text to Display: Company Mame

Font... Arial, 16pt, Bold

Figure 4-20 Report plain text header in program options

To use a plain text string as the header, select the radio button next to Use plain text
header. Enter the text string in Text to Display and set the desired font settings by clicking
Font....

Image Header

@ lse image header

48-50 Scrivener 5t
Warwick Farm NSW 2170

Ph: +6&1 2 9501 2022

Fax: +61 2 9602 6971
sales@hyquestselutions.com.au

Image: |pictureZ.png v|| Add... | | Remaove |@

Figure 4-21 Report image header in program options

To use an image as a header, it first needs to be added to the image list. Click Add... and
navigate to the location of the image. When it is selected, it will be copied to the
application directory and added to the list. The image to be used can then be selected from
the drop down list.

To remove an image from the list (and application directory), select the image from the
drop down list and click Remove. This action cannot be undone.

As the image is copied to the application directory, changes made to the original image will
not be reflected in the report image. To update an image, remove the current image and
add the new, updated image.

The image that is to be used on the report should have a width:height ratio of
approximately 5:1 and be of high enough resolution to avoid grainy or blocky images - the
recommended image size is 2000 x 400.

Preview and Blank Reports
A screen preview of a blank report can be seen by clicking Preview Blank Report.

A blank report can be printed (provided a printer is setup, see 4.7.3 PDF & Printing) by
clicking Print Blank Report.
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4.7.2 Communications

This specifies the settings for communicating to the TBRG stations that are connected to the
software.

[ = Options @J = i:h‘

PDF & Pinting | Corfigure PLC]|

Com Pot: [COM13  ~ |

Port State: Open

| Repots |

Serial

Calibration Units

Number of PLC controllers: 1R

_5 Please ensure that each PLC has it's own unique address.
(The PLC's are delivered with default address 1 unless otherwise requested.)
(The PLC Address can be changed in the ‘Options-Configure PLC" dialog.)

Changing the number of PLC's setting will require a PC program restart !

Figure 4-22 Communications in program options

Serial Communications
This specifies options for communicating with the TBRG stations.

COM Port Set this to the COM port that connects to the TBRG stations. Selecting Close
will close the port and communication will not be possible.

Port State This is an indicator of the state of the selected COM port (open / close) and
not whether there is successful communication with the stations (for that, see
4.5.1 Units List)

Calibration Units

Number of PLC controllers This number indicates the total number of systems (2 TBRG
stations per system) connected to the software. Changing this value to
support more systems will require and application restart and will terminate
any currently running tests.
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4.7.3 PDF & Printing

This specifies the options for printing and generating PDFs automatically at the end
of tests when specified (see 4.2.3 Test Options).

Print and Auto-Print

Auto-print reports of units with emrors
(Reports with emors will be marked)

Auto-Print / Default Printer:
| SHARP MX-M200D PCLE - |

Figure 4-23 Print and auto-print in program options

Auto-Print / Default Printer

This specifies the printer to be used when automatically printing reports at the completion
of the test. The drop down list contains all printers installed on the computer the software
is running on. This means that the printer needs to be successfully installed before selecting

it in this software. A failed test will only be printed if the above checkbox is ticked and the
Printing option is also selected in 4.2.3 Test Options.

For help with installing printers, visit...
http://windows.microsoft.com/en-au/windows/install-printer (Windows 7, 8, 10)
http://windows.microsoft.com/en-au/windows-vista/add-or-remove-a-printer (Windows Vista)

PDF and Auto-PDF
Auto-PDF reports of units with emors
{Reports with emors will be marked)
Auto-PDF Save Location:
CohUsers <N Desktop

Default and Auto-PDF File Name:
Report_< Y'Y s-<MM3-<DDx_<MODELs_<SERIAL:|
Example: Repord 2077-06-30 TB3 11-1234pdf

: E

Figure 4-24 PDF and auto-PDF in program options

Auto-PDF Save Location
This is the directory where automatically generated PDFs will be saved to. To change the
directory, click the Edit... button and navigate to the location where PDFs should be saved.

Default and Auto-PDF File Name
This is the file name that is given to PDF reports by default, whether generated
automatically after the completion of a test or manually (it can be changed at save time). A

failed test will only be saved as a PDF if the above checkbox is ticked and the PDF option is
also selected in 4.2.3 Test Options.

A number of wildcard entries are available to the user that will substitute test data into the
file name. These options are shown on the lower part of the screen.

An example file name is displayed below with the wildcards implemented to check that the
template will generate the expected file name.
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4.7.4 Configure PLC

This allows the address of the PLC in each TBRG rig to be changed, and also viewing of the
Serial numbers programmed into the PLC. The range of PLC addresses selectable depends on
the number of PLC Controllers that have been programmed into this system. (see 4.7.2
Communications).

S Options =)

| Reports ICommumcabons [ PDF & Printing COﬂf@U"epl—C

Change PLC Corfiguration
PLC Address Busing (1 v New [1 ~]

A After changing the address of a PLC, the PLC power MUST
be tumed off for 1 minute, and then tumed on again - so the
new address will be will be implemented.

““NOTE™ 30 secs after power is re-applied. relay #8 wil flash
the same number of times as the new address.

Password
PLC Serial No 16-03 (12 char max)
PLC Load Cell Serial No - Left : RK104658 (12 char max)

PLC Load Cell Serial No - Right : RK104660 (12 char max)

[ sawve J[ Qose |

Figure 4-25 Configure PLC in program Options

When TBRG rigs are supplied by HS they are configured to Modbus address 1 (unless
otherwise requested). Multiple TBRG rigs can be controlled by the one PC. Each TBRG rig is
connected via a multidrop RS485 bus.

NOTE : Each TBRG rig must be set to a unique MODBUS address.

To change the address of a TBRG rig :

1. Set the number of PLC Controller that will be used in this system. (See 4.7.2
Communications) Please note that if this number is changed, the PC software will
need to be restarted before the changes will take affect.

2. Disconnect the RS485 communications to all TBRG rigs except the one you want to
change.

3. Use the dialog above to connect to the ‘Existing’ PLC Address 1. Then select the
‘New’ address that you want it to become - and press ‘Save’.

4. The new address will not be activated in the TBRG rig until the rig is powered down
for 1 minute and then powered up again. Note that 30 seconds after the TBRG rig
power is applied, Relay #8 will click on and off the same number of times as the
newly configured Modbus Address = 2 flashes = address 2.

5. Connect all of the TBRG rigs and check communications to all addresses is successful.

The serial numbers within each rig are setup at the factory as the units are manufactured
and can only be changed once a password is entered.
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4.8 Model Management

The Tipping Bucket Calibrator is designed to be highly flexible and is not restricted to
testing just HyQuest Solutions TBRGs. To allow users to test non-HS TBRGs, they will need to
go to the Model Management dialog and create their custom model. Once entered here, the
model can be used on any station connected to the Tipping Bucket Calibrator software.

To access the Model Management dialog, select Tools — Manage Models and Buckets... from
the main menu.

When changes to Model Management are made, they are only applied when the Save or Save
& Close buttons are clicked.

“ TBRG Calibrator (Beta 1) l6za], [l ]
Ele Reporting Iools Help I
|4 Reporting @
01 Left
Unis 3
it Deta & Manage Models and Buckets [
o it Detais
- E
Model: text
Right T Gmm Model Bucket
Setal & IndaTest T . | [0.2mm <Defautt>____ Catch Size
Catch: 200mm TE4 (200 mm) 05mm 20 o x
Capacity (Theory):  15.71mL TEE (200 mm) Tmm & mm (O inches
Capacty (Practicall. OmL TE3 (283 mm) 0.01*
Tips (Theayl: 416 TB4 (283 mm) Theoretical Values
T86 (283 mm) Bucket Capacity:  6.28mL
TB300 (300 mm) Tips per 653mL of Water: 1039
TE305 (305 mm)
BT HS305A (305 mm) Practical Value
Used Nozzles Tip Range Dispensed test (200 mm) LI L] Bucket Capacty. 52 L
1: 200 mm/hr (200 1) ity - infiry n n
2 100mm/hr(1001) P
3 50 501 Total Nozze Rate clerances
&z Epected: 100 mm/hr Rate (nm/hr)  Tolersnce (%) Tip Range
: Mo D Sz e
250 to 500 3 100.8-1070
Test History i
Rafe ) AvgRate Test1  Test2  Test3  Testd  Test5  Test6
[ Ad ][ Rename [ A | [ Rename |
Remove Remove | [ Set Defaut [ pad J[ Bt ][ Delets |
[ save | [ SsavedCese || cancel |
I U

Figure 4-26 Model management dialog
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4.8.1 Model

Model

(200

TB4 (200 mm)
TBE (200 mm)
TB3 (283 mm)
TB4 (283 mm)
TBE (283 mm)
TB300 (300 mm)
TB305 (305 mm)
HS305A (305 mm)
test (200 mm)

«

| Add | | Rename

Remave

Figure 4-27 Model list in model management

This contains a list of all the models that can be tested. Each model has its own list of
buckets (see 4.8.2 Bucket), catch size (see 4.8.3 Catch Size) and tolerances (see
4.8.5 Tolerances). The remaining details on the dialog (buckets, catch size and tolerances)
are displayed for the selected model in the model list. As a new selection is made, these
details are updated.

The name as displayed in the list is the model name as entered by the user followed by the
catch size in parentheses. This is to help identify the difference between models with
different catch sizes.

To add a new model, press Add and enter the name of the model. Press enter to complete
creation of the model. The bucket, catch size and tolerance information can now be
entered for the newly created model.

When a model is selected, it can be renamed or removed by selecting the Rename and
Remove buttons respectively. Once removed, the model will be deleted forever from the
list. Renaming or removing will not affect units that had previously been tested with that
model.

The arrows on the right side of the list allow the selected model’s location to be moved up

and down. The displayed order of the model list is the order presented to the user in the
test setup dialog (see 4.2 Preparing a Test Series).
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4.8.2 Bucket

Bucket

.
0.5 mm

1mm
0o

(€] =

| Add || Rename |

| Remove ||Set Default |

Figure 4-28 Bucket list in model management

This contains a list of buckets that can be used with the currently selected model. The
bucket marked with a <default>, is the bucket size that comes up automatically when a
model is selected in the test setup dialog (see 4.2 Preparing a Test Series).

To add a bucket to the list, click Add. Enter the value and select the units for the bucket.
Press Enter to confirm the addition. If the catch size has already been entered, the
theoretical bucket capacity and theoretical tips will be updated for that bucket.

When a bucket is selected, it can be renamed or removed by selecting the Rename and
Remove buttons respectively. Once removed, the bucket will be deleted forever from the
list. Renaming or removing will not affect units that had previously been tested with that
bucket

The default bucket that is displayed when a model is loaded can be changed by click Set
Default when the desired bucket is selected.

The arrows on the right side of the list allow the selected bucket’s location to be moved up

and down. The displayed order of the bucket list is the order presented to the user in the
test setup dialog (see 4.2 Preparing a Test Series).
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4.8.3 Catch Size

Catch Size

200 @ mm inches

Figure 4-29 Catch size in model management

The catch size is specific to the selected model in the model list (see 4.8.1 Model) and is
the diameter of the catch on the TBRG. As the selection in the model list is changed, this
value is updated for that model. The catch size is also displayed in the model list, next to
the model name, in parentheses for easy viewing.

4.8.4 Theoretical and Practical Values

Theoretical Values

Bucket Capacity: 6.28mL
Tips per 653mL of Water: 1039

Practical Value

Bucket Capacity: 5.2 mL

Figure 4-30 Theoretical and practical values in model management

The theoretical values are updated based on the model list (see 4.8.1 Model) and bucket list
(see 4.8.2 Bucket) selections. It uses the catch size and bucket size to determine the
volume of water that the TBRG would theoretically tip and the number of tips expected
when 653 mL of water is passed through the TBRG.

The practical bucket capacity is the volume of water the bucket is set to start tipping at.

This is not used in any element of testing. It is only used for reference and is visible in the
reports.
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4.8.5 Tolerances

Tolerance

Rate fmm/hr)  Tolerance (%)  Tip Range
250 ta 500 3 100.8-1070
[ A || Edt || Dekte |

Figure 4-31 Tolerances in model management

The tolerances for a model are the specified allowable ranges, of the average tip count,
that would place a TBRG “in specification” or is the pass conditions of the test. It is defined
as a percentage of the theoretical tip count and is applied to a specific range of rainfall
rate. The tolerance is applied to the model that is selected in the model list (see 4.8.1
Model).

A tolerance table is made up of any number of tolerance points. The tolerance point at the
lowest rate should start at 0 mm/hr. The tolerance point at the highest rate can be any
value that is the highest specified rate for the selected TBRG model.

At the boundary of two tolerance points (e.g. 250 mm/hr in Figure 4-31), the upper rate of
the lower range (0 to 250) and the lower rate of the upper range (250 to 500) should be the
same value. At the time of testing, the tighter tolerance (e.g. 2 %) is applied to any test
that occurs at the boundary rate. That is, in the example of Figure 4-31, a test specified at
250 mm/hr would use a 2 % tolerance to determine the pass / fail conditions of that model.

In the event that a test is performed where no tolerance has been specified, the test will
pass by default. ** NOTE ** This can be useful for completing a full test on a gauge without
it stopping on a test failure.

Tolerances displayed in the tolerance table are displayed in order of rainfall rate (by lower

range then upper range). This is to help identify any gaps or overlaps in the table where
data may be missing.
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Adding a Tolerance
To add a new tolerance, click the Add button. A small dialog will be displayed as shown in
Figure 4-32.

Edit Tolerance I.&J

I mmAr to irfinity  mm./hr

Tolerance in range: 0%

[ Save ]| Cancel |

b

Figure 4-32 Adding a new tolerance in model management

Enter the lower rainfall rate (mm/hr) for this tolerance in the first text box (e.g. 0 mm/hr
in Figure 4-32). This value should be greater than or equal to zero.

Enter the upper rainfall rate (mm/hr) for this tolerance in the second text box
(e.g. infinity mm/hr in Figure 4-32). This value should be greater than the lower rainfall
rate.

Enter the tolerance, as a percentage of the theoretical value (see 4.8.4 Theoretical and
Practical Values) in the third text box (e.g. 0 % in Figure 4-32).

To apply the new tolerance, click the Save button and the dialog will close, adding the

tolerance to the table for review. To cancel the addition of the new tolerance, click the
Cancel button and the dialog will close without adding the tolerance to the table.
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Editing a Tolerance
To modify an existing tolerance, select the row in the table to be edited and click Edit. A
small dialog, as shown in Figure 4-33, will be displayed with the selected row data loaded
into the text boxes.

Edit Tolerance )
0 mmr to 250 mm/hr
Tolerance in range: 2%
[ Save ] | Cancel |

Figure 4-33 Editing a tolerance in model management

To modify the lower rainfall rate that the tolerance applies to, edit the first text box (e.g. 0
mm/hr in Figure 4-33).

To modify the upper rainfall rate that the tolerance applies to, edit the value in the second
text box (e.g. 250 mm/hr in Figure 4-33).

To modify the tolerance at the specified rainfall rate range, edit the value in the third text
box (e.g. 2 % in Figure 4-33).

To apply the modified tolerance, click the Save button and the dialog will close, updating
the tolerance table with the changes. To leave the tolerance unchanged, click the Cancel
button and the dialog will close without making changes.

Deleting a Tolerance

If a tolerance point needs to be removed, select the row to be removed and click the Delete
button (see Figure 4-31). This will remove the tolerance from the table and cannot be
undone.
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4.9 Calibrating a Load Cell

To deliver the required specification, the load cells on the left and right of each station
must be calibrated periodically by the user. This involves dispensing the expected 653ml of
water, measuring the weight, entering the weight - repeating this 5 times - and the system
will then make the appropriate corrections. A test run can then be performed to verify that
653ml is indeed being dispensed. (A ‘Check Only’ run can be performed to simply verify that
the correct amount of water is being dispensed.)

HyQuest Solutions recommends that calibration is completed at least every 12 months.

Additional items required to complete a calibration or a check include...
e A set of calibrated scales with at least a 1 kg range to be used as a reference.
e A jug or vessel with a capacity of at least 750 mL for collecting the water for each
test.

To begin a check or a calibration, navigate to Tools — Calibrate or Check... from the main
menu. From here, the on screen prompts will guide the user through the calibration process.

(& R
Load Cell Check or Calibration == S

Load Cell Check or Calibration

Control Centre
To begin check or calibration, press Start.

[ Start |

Figure 4-34 Load cell calibration dialog

A calibration is not applied to the system until the end of calibration so if a calibration
process is aborted at any point, it will not be applied to the station.

When calibration is complete, and the user is satisfied with the results, then that station is
ready for testing TBRGs.

The following screen shots show the steps involved in performing a Calibration.

TBRG Calibrator TB340A © Copyright Page - 45 Issue 7 : 28 Apr, 2017



HyQuest Solutions Pty Ltd

TBRG Calibrator TB340A © Copyright

-
Load Cell Check or Calibration

)

r
Load Cell Calibration

Load Cell Check or Calibration

01 Right

Control Centre
Please select the station to be checked or calibrated.

Press either Check Only..." or Calibrate..." to continue.

Load Cell Calibration

Station: 01 Left
Station Serial: 16-03

Load Cel Serial: RK104658 @ ©

Control Centre
Please select which nozzle will be used for calibration.

Press Next to confim.

@) Nozzle 1 ") Nozzle2 () NozzZle3 @ Nozzed (7 Nozze5

Figure 4-35 Load cell calibration dialog 2 and 3 - Selecting Station and Nozzle

PSP =)

.
Load Cell Calibration

-
Load Cell Calibration

Load Cell Calibration

Station: 01 Left
Station Serial: 16-03

Load Cell Serial: RK104658

\3 @/
2

Using Nozzle: 4

Control Centre

Please enter the rate {mm/hr) of the nozzle to be installed in location 4.
Recommended: 100 mm/hr or 200 mm/hr.

Press Next to confim.

200 mm/hr

Load Cell Calibration

/o 8\

e o
@/

Station: 01 Left

Station Serial: 16-03

Load Cell Serial: RK104658

Using Nozzle: 4

Calibrating Rate: 200 mm/hr
Control Centre

Please ensure that a 200 mm/hr nozzle is installed in location 4 as indicated
above.

Press Next to confim.

Figure 4-36 Load cell calibration dialog 4 and 5 - Nozzle Rate

-
Load Cell Calibration

Load Cell Calibration

Station: 01 Left
Station Serial: 16-03

Load Cell Serial: RK104658

Using Nozzle: 4

Calibrating Rate: 200 mm/hr
Control Centre
TARE THE VESSEL MASS

Place an empty vesse! capable of holding 653 g of water on calibrated scales and
tare the mass so the scales read 0 g.

Figure 4-37 Load cell calibration dialog 6 - Taring container
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-
Load Cell Calibration

) ol

Load Cell Calibration

Station: 01 Left
Station Serial: 16-03

Load Cell Serial: RK104658

Using Nozzle: 4

Calibrating Rate: 200 mm/hr
Control Centre
PLACE THE VESSEL ON THE RIG

Place the vessel on the station to be calibrated.

WARNING! Place the vessel so that water will be collected by ALL nozzles.

Figure 4-38 Load cell calibration dialog 7 - Container to collect water

-
Load Cell Calibration

o |

-
Load Cell Calibration

) el

Load Cell Calibration

Station: 01 Left
Station Serial: 16-03

Load Cell Serial: RK104658

Using Nozzle: 4

Calibrating Rate: 200 mm/hr
Control Centre

PERFORMING CALIBRATION CYCLE (1/5)

Please Wait...... Status : Filing

Load Cell Calibration

Station: 01 Left
Station Serial: 16-03

Load Cell Serial: RK104658

Using Nozzle: 4

Calibrating Rate: 200 mm/hr

Control Centre
PERFORMING CALIBRATION CYCLE (1/5)

Please Waitt...... Status : Draining (49%)

Figure 4-39 Load cell calibration dialog 8 and 9 - Filling and Draining
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Load Cell Calibration

-
Load Cell Calibration

Station: 01 Left
Station Serial: 16-03

Load Cell Serial: RK104658

Using Nozzle: 4

Calibrating Rate: 200 mm/hr

Control Centre

WEIGH VESSEL AND LOG WEIGHT.

Place the vessel on the scales and enter the measured value (g) below.
If there were no problems, press Next to continue, otherwise press Re<un

6495 g

[ e ]

Figure 4-40 Load cell calibration dialog 10 - Weigh the water collected

=) lolicimesa]  [iosd cel Calibration P |

Load Cell Calibration

Load Cell Calibration

Load Cell Calibration

Station: 01 Left 1:6549g Station: 01 Left 1:65499
2:655g 2:655g

Station Serial: 16-03 3.6553g Station Serial: 16-03 3.6553g

Load Cell Serial: RK104658 i da Load Cell Seral: RK104658 il

5:654.7g 5:654.7g

Using Nozzle: 4 Using Nozzle: 4

Calibrating Rate: 200 mm/hr

Calibrating Rate: 200 mm/hr
Control Centre

Control Centre

The calibration data has been collected and is ready to send to the station. The calibration is complete.

Cancelling now will abort the calibration. ‘You may now complete test runs to check the calibration. Press Test to begin.
Press Send to update the calibration data in the station. Press Close when you have completed testing.

Figure 4-41 Load cell calibration dialog 11 - Repeated process 5 times - then test

Each step of filling and emptying the container takes about 4 minutes.
So repeating 5 times with an extra test cycle takes about 30 mins.

If the amount of water dispensed during the test cycle does not meet your expectations
(653g +2g) then try repeating the calibration procedure.

This process calibrates one side of the rig - it must be repeated for the other side.
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5 TROUBLESHOOTING / FAQ

Please have a look through this list to solve possible problems before contacting the factory.

The marker next to the unit address is red. What does it mean?
The marker next to the unit address indicates that is cannot communicate with the TBRG
Calibrator at that address.

e Check there is power to the TBRG calibrator. There is a switch in the cabinet that
also needs to be on (see 3.1.1 Turning the TBRG Calibrator On).

o Check that the USB to RS-485 adapter is installed correctly (see 3.2.2 Connecting the
PC to the TBRG Calibrator).

e Check the COM port is open (see 4.7.2 Communications).

The tip count isn’t increasing but the TBRG is tipping.
o Check that one pair of tip inputs (paired by colour) is connected to one reed switch
(see 4.1.1 Connecting the Reed Switch Inputs).
e Check the reed switch is functioning properly when not on the TBRG calibrator. Refer
to the manual for the TBRG on the wiring connections for the reed switch.

The application says a nozzle should be open but it isn’t.
e Check the switches on the relay module are set to the AUTO position (towards the
back of the cabinet).

Cr00er000

Figure 5-1 Switches on the relay module

e The switches can be used to manually open nozzles in the event that a solenoid valve
becomes stuck. Please contact HyQuest Solutions for further assistance in this case.

The station did not complete all the tests and has stopped.

e Check the status bar on the main testing screen for the station in question (see
4.5.4 Current Test). It may have information regarding an aborted test, including
test failure.

e Check the marker next to the TBRG Calibrator rig in question is green. The
application may be waiting for communication to be resumed to continue testing.
See “The marker next to the unit address is red. What does it mean?” steps for more
information.
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Where did last year’s data go?
o Data from testing is organised into separate database files, organised by year. While
data from previous years is not displayed, the data can be accessed through the
database file stored in the Application Data directory.

Is there a chance that water could spill out of the system?

o A number of safe guards have been put in place to prevent the spill of water, even
when the system is not being monitored (e.g. outside office hours). This includes a
final safety of a limit on the fill time. Water that may spill will be of a small quantity
and should end up in the splash pan. However, it is recommended that electrical
equipment is not left on the floor around the TBRG Calibrator.

Will the application run on Windows XP?

e |t is quite possible that the application will run on some Windows XP machine.
However, as Microsoft no longer supports Windows XP as an operating system, there
is no guarantee that the application will work now or with future releases. If you
wish to try the application on a Windows XP machine, please contact HyQuest
Solutions and we will attempt to help you.

Can a gravity fed water supply be used?
e Yes, a gravity fed water supply should be able to operate with the TBRG Calibrator.
If you are unsure, contact HyQuest Solutions to confirm details.

A part of the TBRG Calibrator is broken. Does it have to be returned to the factory for
repair?
e No. Many of the components of a TBRG Calibrator are designed to be replaced with
minimal fuss. When the broken component is identified, HyQuest Solutions can send
you a replacement part with instructions on replacing it.

| have just installed the system and no reports are created after a TBRG has finished
calibration + there are no tests shown in the Reporting section?

e At the end of a test run, the data is stored in a Microsoft Access Database. If your PC
does not have Microsoft Access installed, then the application cannot read or write
to the database file! This problem can be solved by going to the HyQuest Solutions
website, on the TB340A Calibrator page and selecting the Software Upgrades tab -
here you will find a download called “Microsoft Access Database Engine”. (This is a
free download provided by Microsoft and placed here for your convenience.)
Download and install this software and the TBRG Calibration application will be able
to read and write to the database file.

The first run of a test series always seem to have a lower tip count?
e Try performing a “Wetting Cycle” which ensures there is water in each valve and
nozzle - and the syphon and bucket has a random amount of water in them which is
what happens in between the other test runs.
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