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HydroLynx Systems, Inc. Scadalynx 50386 Toolbox

Software license agreement

Your use of the Program(s) contained in this package indicates that you have read and understood these Terms and
Conditions and acknowledges your acceptance of them. Please read this license agreement carefully.

License
HydroLynx Systems, Inc. agrees to grant you a non-exclusive license to use the enclosed program(s) [the Program(s)]
subject to the terms and conditions of this license.

Copyright

The Program(s), including manual and documentation, are copyrighted and contain trade secrets and proprietary
property of HydroLynx Systems, Inc. They are protected under the copyright laws of the United States, all rights
reserved. Except for making a reasonable number of backup copies, reproduction or transfer of any part of any
Program is forbidden without the expressed written permission of HydroLynx Systems, Inc. In addition to any other
of its rights, HydroLynx Systems, Inc. has the right to terminate this license if the terms of this license are violated.
HydroLynx Systems, Inc. has the right to trace serial numbers at any time and in any reasonable manner.

Restrictions on Use and Transfer

The single-processor version(s) of the Program(s), including the manuals and documentation, are to be used on one
computer only at any one time. You may use the multi-processor version(s) of the Program(s), including the manuals
and documentation, over a network, provided that the number of computers connected to the network simultaneously
does not exceed the number stated in your multi-processor fee agreement. In addition, you must notify HydroLynx
Systems, Inc. of the number of computers you have connected to the network. Transfer of this license to backup or
replacement computer(s) is allowed if the original licensed computer(s) become inoperative. You may not transfer,
assign, or sub-license this license agreement or the Program(s), manuals, or documentation to a third party without
written permission from HydroLynx Systems, Inc. Upgrading software to newer versions of the Program(s) terminates
the license for the old Program(s) and creates a license for the new Programs(s). You may not use or transfer the old
Program(s) in this circumstance.

Term

This license is effective until terminated. You may terminate this license by giving HydroLynx Systems, Inc. 30 days
written notice. HydroLynx Systems, Inc. may terminate this license if you fail to comply with the terms and conditions
of this agreement in any way. Upon termination, for whatever reason, you must destroy all copies of the Program(s),
the manuals, and documentation. You must also send written notice to HydroLynx Systems, Inc. certifying that these
tasks have been accomplished.

Expressed and Implied Warranties

All expressed and implied warranties for this product including the warranties of merchantability and fitness for a
particular purpose are limited in duration to a period of one year from the date of purchase. The date of purchase will
be considered the date of invoicing or if no invoicing is done, the date of shipment from HydroLynx Systems, Inc.
The warranty period or the starting date of the warranty period may be extended only by a written contract between
HydroLynx Systems, Inc. and the licensed user. Modification of the licensed Program(s) without expressed approval
of HydroLynx Systems, Inc. voids the warranty.

Limited Warranty for Diskettes
If during a period of 90 days from original purchase of the Program(s) a CD-Rom disk fails in normal use, it will be
replaced, provided that the person or organization applying for replacement is the original registered licensed user.

Limitation of Liability

Neither HydroLynx Systems, Inc. nor anybody connected with HydroLynx Systems, Inc. shall be liable for any direct,
indirect, incidental, or consequential damages, such as, but not limited to, loss of anticipated benefits or profits,
resulting from the use of the Program(s) or arising out of any breach of warranty. The entire risk as to the results and
performance of the Program(s) is assumed by the licensed user.

ALERT2 technology has been licensed from Blue Water Design LLC.
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1. Program Description

The ScadalLynx 50386 Toolbox is a windows based program designed to configure and test a
ScadalLynx 50386 DCU. The Toolbox reads and writes DCU configurations to files, reads and
sends configuration parameters to a connected DCU, and tests DCU sensors and
communication equipment.

A DCU configuration includes sensor definitions, reporting intervals, control activity,
communication ports, and DCU operation.

The Toolbox can communicate with a ScadaLynx 50386 DCU through COM ports directly
connected to the DCU, over a dial-up modem, through a radio network, or through an office
network connection.

1.1 Software Installation

1. Insert the 5073TBX ScadalLynx 50386 Toolbox Software CD in your CD-Rom drive.

2. If AutoRun is enabled on your CD drive, the installation program starts automatically. If
not, use Windows Explorer to view the CD contents and run the ScadaL.ynxToolbox.msi
application.

3. The ScadaLynx 50386 Toolbox software is installed on your workstation drive directory
C:\Program Files\ScadaLynx Toolbox. The program selection ScadaLynx Toolbox is
added to your Start menu.

1.2 ScadalL.ynx Toolbox Start Menu

The software installation program puts the following entries on your computer start menu
under ScadaLynx Toolbox:

50386 HyperTerminal Connection
ScadaLynx 50386 DCU Operating Manual
ScadaLynx 50386 DCU Version Updates
ScadalLynx 50386 Toolbox User's Manual
ScadalLynx Toolbox

50386 HyperTerminal Connection starts the HyperTerminal program to communicate with
your ScadaLynx 50386 DCU at 38400 baud on the COM1 communication port. Change the
communication port and baud rate as needed to match your computer and DCU setup. This
program’s use is documented in the ScadaLynx 50386 DCU Operating Manual. ScadalLynx
50386 DCU Operating Manual displays this manual using Adobe Acrobat Reader.

ScadalLynx 50386 DCU Version Updates displays the version changes to the 50386 application
and toolbox programs using Adobe Acrobat Reader.

ScadaLynx 50386 Toolbox User's Manual displays this manual using Adobe Acrobat Reader.

ScadalLynx Toolbox starts the Toolbox program.
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1.3 Starting the ScadalLynx Toolbox

Scadalynx 50386 Toolbox

The ScadaLynx 50386 Toolbox is started from ScadaLynx Toolbox in the start menu or from
directory C:\Program Files\ScadaLynx Toolbox by executing the application ScadaLynx.exe.

Elf Scadalynx 50386 Toolbox [E=EER =)
File Transfer Monitor Settings Help
DCU ]I;"O ] Reports l Corltrols] Communica’[ionsl Settings l Clock l Data ] Test ] Securityl
|dentification Communicatons
Read DCU number from Toolbox Address - |1 = Configure
Number : ill I ID switches then add j M = #
Port : |Communica’[i0ns Part {COM1) j
e Comm Parameters : [COM1 38400 None-8-1
Name : |
Save Az |
File Name | Delete Eoocnglegtctﬁ ‘
Connect to
Open configuration file or Remote DCU ‘
Connect to DCU and Read All Parameters Q | ‘
1.4 ScadalL.ynx Toolbox Program Menu and Screen
The Toolbox program menu provides the following features:
o File Configuration file operations and printing
e Transfer DCU connect and transfer operations
e Monitor DCU communication and file activity display
e Settings Communication port setup
e Help Program help
The Toolbox screen is divided into pages to organize the DCU configuration parameters:
e DCU Identification and connection
e 1/O 1/0 points
e Reports Reporting schemes
e Controls Control groups
e Communications Communication ports
e Settings Miscellaneous DCU settings
o Clock Real-time clock
e Data DCU data display
e Test DCU testing
e Security User name, password, and access level
Page 12 A102712
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2. Configuration Files

The Toolbox starts with an empty configuration file. You must open and read a configuration
file on your computer or connect to a DCU and read the DCU configuration into the Toolbox
memory.

All configuration file disk management is done in Identification on the DCU page or from the
File menu pull-down.

' — N
=) Scadalynx 50386 Toolbox PSS
Transfer Monitor Settings Help

Login... ntrolsl Communicationsl Settingsl Clack | Data | Test | Securityl
New
Open.. —Communicatons
Close — Read DCU number MNew Toolbox Address : |1 i’ Configure
Save :I r from ID switches —
Port: |Communications Port (COM1) LI
Save As...
Delete Ll Comm Parameters:ICOM1 38400 None-8-1
Page Setup... &l
Print... Save As... |
i i Connectto Local Quick
print Preview.. Delete | DCuU Disconnect |
Exit Connectto Disconnect from
Open configuration file or Fead | Remote DCU DCl
Connectto DCU and Read All Parameters S Faad Al Sand Al
en |
Pararmeters Parameters

Toolbox file operations are:

e Login Enter a login name and password for DCU security access.

e New Clear the Toolbox memory of the current configuration, edit enabled.
e Open Open and read a configuration file into Toolbox memory.

e Close Clear the Toolbox memory of the current configuration, edit disabled.
e Save Save the configuration in Toolbox memory to the opened file.

e Save As Save the configuration in Toolbox memory to a new file.

e Delete Delete a configuration file.

Changes to the configuration are held in the Toolbox memory until saved to a computer disk
file or sent to the connected DCU.
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2.1 Open a Configuration File

Open displays a dialogue (&
box that shows the |=v.0Pen e

configuration files in the | Lackjn | 3 Scadalyns Tookox
current folder. Toolbox

=l
configuration files have a j j j D =
.cfg file extension. The 4 4 4 4 4
standard confi gu ration S390%WL.cFg 5391.cfg 503860.cfg  S03560-M.cfg  S0386M.cfg
file for the 50386

application program, j j j
Lynx386.exe, is named 4 4 4

Lynx386.cfg. S0386MZ.cfg  S0386RD.cfg SO3GERPD.cRg |

[»

Pick a file and click Open | Finame:  |Lynx356 cfg

to read the configuration
file into the Toolbox
memory.

Files af twpe: |Ennfiguratiu:un File= [*.cfg]

The configuration file format is documented in Appendix A.

2.2 Login after Configuration File Open

If security has been enabled for the configuration file, the toolbox program will prompt you
for a user name and password.

-

Enter the user name and password then click the OK 5

button. = Login

The user name you enter will determine your access to the User name : | administrator
file parameters. Three access levels are available:

Pazgward ; | ===
e Administrator 0K | Cancel |
e Operator
e (Guest

Administrator access level has full access to all DCU programming. Operator access level can
view and set data values, download logged data, and test the DCU. Guest access level can view
data and download logged data.

DCU security control and user login management is described in the Security Section.

2.3 Close a Configuration File

Close clears the Toolbox memory of the current configuration file. Use close to clear the
Toolbox memory and prevent confusion when connecting to a new DCU. If any changes have
been made, the Toolbox asks if you want to save them. A save writes the configuration to the
disk file name shown in DCU ldentification. After a close you must Open a configuration file
or click New to create a new configuration before any fields may be changed.
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2.4 Create a New Configuration File

New clears the Toolbox
memory of the current
configuration  file and
enables field editing. You
must enter all the DCU
configuration parameters.
It is easier to open an
existing configuration file,
save it to a new file name,

and then modify new
configuration file
parameters.

2.5 Save a Configuration File

File Name : |

Identification

Read DCU number
from ID switches

MNumber : il [

Open...

Close

Save
Name:|

Save As...

Delete

Open configuration file or
Connectto DCU and Read All Parameters

| e |
| o= |
o
e
I
| Fel |
[ s |

-

Save writes the entire

% Save As

B[]

DCU configuration to the
disk file name shown in
DCU ldentification.

- - - ~
Save As opens a dialogue
box that lets you pick or S390WL. cfg 5391.cfg S03860.cfg  S03860-M.cfg  S03S6M.cfg
enter configuration file
Select or enter a file ™

name and click Save.
Toolbox  configuration
files have a .cfg file
extension.

Save in: | I3 Scadalyns Toolbox

File name:

Save as lype: |Ennfiguratiu:un Filez [*.cfg)

~| = & et E-

|L_I,In:-:385.u:fg

Cancel

[4g]
w
=
o

[

2.6 Delete a Configuration File

Delete removes the configuration
file name shown in DCU
Identification. The Toolbox asks
for verification before it deletes
the configuration file.

Click Yes to delete the file.

A102712
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EKf Delete File
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S

L] "_n. Delete file: C:'\Program Files'Scadalynx Toolbox\Lynx386.cfg ?
L

Yes Mo

Page 15



HydroLynx Systems, Inc.

2.7 Print Page Setup

Select Page Setup in the File menu
to prepare the Toolbox program for
printing. Page setup parameters are
saved in the Toolbox INI file.

The Page Setup parameters are:

e Paper
o Size
o Source
e Orientation
o Portrait
o Landscape
e Margins
o Left
o Right,
o Top,
o Bottom

Scadalynx 50386 Toolbox

-

=¥ Page Setup

A[x]

FPaper
Size: |Letter j
Saource; |.-’-'-.utn:| Select ﬂ
Orientation b arging [inches]
Left: 1 Bight: 1
" Landscape Top: 1 Bottom: 1
s | Cancel | |

2.8 Print Configuration

Select Print... in the

- =
File menu to print the =1 Print 2Je3
Toolbox configuration Frinter
In pro.gram . memory. Marme: |'\HSEHUEHHHP22DD ﬂ Properties...
The print dialogue is
opened to let you select Status:  Ready
your printer. Type: HF Lazerlet 2200 Series PCL B
YWhere:  DOT4_007
The Toolbox prepares Commet:
the DCU configuration
parameters for print to Frirt range Copies
make the information & Al Number of copies: |1 =
more readable. -~
. : -
Configuration r @
parameters are printed
in sections that follow
the Toolbox screen ok | Cancel
page organization.
Page 16 A102712
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Select Print Preview in the File menu to preview the configuration print layout.

Name
DCU Number
File Name

1) I/0 List
Pt# ID D
0 +0

D00 LN e R
€0 "1 0 LA B
=
+
%]

2) Report List

Number Name

st e W R N S

rRead ID from switches :

[scadaLynx 50386 Programming Sheet]

: Example configuration
H]

: C:\Program Files‘Scadalynx Toolbox'Lynx386.cfg

on

Battery 3 hour report
rainfall 12 hour report
water level 1 hour report
wWater level 15 minute report
wWater level 5 minute report
Digital status 1 hour report
wind Speed report

n |

Save |

SID Desc:Num Name

] up:2 rainfall

0 PC:1 wWind Sensor

] sI:1 SDI-12 water Leve]
] AL:3 analog water Level
0 DI:1

0 Do:l

0 AD:1 Gate Opening

0 vI:l Repeater Control

0 AI:16 Battery Voltage

Road Crossing Status
Road Crossing Control

cancel |

Click Print to print the configuration shown in the preview window. The print dialogue is
opened that lets you select your printer (see Print Configuration above).

Click Save to save the
printed configurationto a
file. A dialogue box is
opened that lets you pick
or enter the print file
name. Print files use a
.txt extension.

Click Save to print to
the file.

Click Cancel to close
the dialogue box
without printing.

Click Cancel to close the

1

rﬂ Save As

B

Save jn: I@ Scadalyns Toolbos

| = B e BE-

Ltilities

File narne: IL_I,In:-:SEE.th

| Save I

Save az type: I Test Files [*.txt)

;I Cancel |

print preview window without printing.

A102712
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3. Communication
The Toolbox communicates with a ScadaLynx 50386 DCU through the following connections:

e Direct connect with a NULL modem cable
e Dial up through a computer modem
e Network connection

3.1 Communication Protocol

Toolbox communication with a ScadaLynx 50386 DCU uses the ScadaLynx communication
protocol (see Appendix B). This protocol is designed for multi-point, peer to peer
communication. It uses packets that contain:

e Leader for protocol identification
e Header that contains:
o Source address
o Destination address
o Command,
o Command length
o Status
e Command data
e CRC for communication error detection

When the Toolbox sends a command packet to a DCU, the DCU replies to the Toolbox address.
Commands received by the Toolbox that are not addressed to it are ignored. The exception is
the all-call address number 0. All DCUs and Toolbox programs respond to the all-call address.

3.2 Communications Port Selection

When then Toolbox is started for the first time, it searches your computer hardware for
compatible serial communication (COM) ports or modems and places them in the port list.

3.2.1 Direct connection

Select a direct connect communication port | Communicatons
from the Port list. Communication parameters — .
. Toolbox Addrezs : |1 Configure
for the selected port are displayed under the —1
port name. Part : | Communications Port [COMT) ﬂ

If you need to change the communication | Comm Parameters: [COM1 38400 None-8-1
parameters or add a communication port, click
the Configure button or on the Settings menu

select Communications. Conrect b

Local DCL
The default communication port is set to Connect ko
COM1 Femote DCL
If you are using a USB to serial port adapter,

you can change the COM port assigned to the

Page 18 A102712
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USB device in the control panel to COML1 or you can select the assigned port.

3.2.2 Modem connection

Communicatons

Toolbios Address : (1 ﬂ Configure

Fart ;| Agere Syetems AC'S7 Moder j

Modem connection parameters are:

e Phone Number

Phone Number is the telephone number to dial
to connect to the remote DCU. If necessary,
enter the area code and numbers to get an | Phane Mumber : [555-1212
outside line.

Comm FParameters ; |EEIM4 38400 Mone-8-1

Connect bo
The telephone number is dialed when the Local DCY
Connect to Local DCU or Connect to Remote Connect to

: Fremote DCL
DCU buttons are clicked. Shos

The Phone Number is saved in the DCU
configuration file.

3.2.3 Network connection Commumicatons
Network connection parameters are: Toolbox Address |17j Canfigure
e Server Name Part : | Metwork Cannection -]

e Server Port Server Mame : |192.165.1.25

Enter the Server Name or a dotted Tcplp | SemerPort: |23 j

address for the network connection
Connect ta

Local DCU
Enter the Server Port number for a TcplP
Connect bo

network connection. For example, port 23 is Permote OCL
the telnet port number.

The Server Name and Server Port number are
saved in the DCU configuration file.

The Toolbox Address becomes important when more then one operator is connecting to the
DCU through a network connection. Each Toolbox operator should use a unique Toolbox
Address. The default Toolbox Address is 1.
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3.3 Communication Port Setup

Scadalynx 50386 Toolbox

To setup a communication port, select the port from the port list on the DCU page under
Communications and click Configure or select Communications in the Settings menu pull-

down.

1 Scadalynx 50386 Toolbox - DCU: 0 - Example configuration

=/

File Transfer Monitor  Settings Help
C ications. ..
oCu ]I_—-"O ] Report— ommun‘n:a ons l‘us] Seﬂings] Clock ] Data I Test I Securit}']
EF Communications Setup Communicatons
Part 1dentification )
Save Toolbox Address : |3 =l Configure
Port |Eommunicatinns Part [COM1) ﬂ =
Search Port : |C ications Port (COM1) -
Drescription |I:Dmmunications Port [CORT) | ommonieations For ¢ : J
fed Comm Parameters |COI'v1'I 32400 None-8-1
Comm Part : [COMT Dete
Fort Type : | Serial - Close
P - Connect to
Comnunication Parameters Retry Setting Local DCL
Baud Rate: | 33400 2 Retry Timer ,57j| seconds Connect to
) Remote DCU | ‘
Pearity : | Nane :‘v Interpacket Time Delay | ‘
Data Bits: |5 - Local Connect : |0 j‘ millizeconds
Stop Bits ;|1 | || Remote Connect ; [1000 ﬂ millizeconds
Flow Contral ;| Mone -
RT5Contral : | Always OFF -
Opened File: C:\Program Files\Scadalynx Toolbox\Lynx386.cfg
3.3.1 Port Identification Part | dentification
Fairt : |Eu:ummuniu:atiu:uns Part [COM1] ﬂ

Port Identification parameters are:

Diezcrption |Eu:-mmuni-:atiu:un$ Fart [COM1]

e Description
e Com Port

e Port Type Part Type : | Serial

Corn Port ; |COMT

El

Description lets you name the port configuration. For example, you can create more than one
configuration for a COM port with different baud rates (e.g. 38400 and 9600). Change the port
description to include the configured baud rate. For example:

Communications Port (COML1) at 9600

Com Port displays the COM port number (COM1, COM2, ...).

Port Type describes the method of connection:

e Serial Direct connect through a COM port
e Modem Dial up connection through an internal or external modem

e TcplP Network connection

Page 20
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3.3.2 Communication Parameters
Communication Parameters

Communication Parameters are: Baud Rate : | 38400 =]
e Baud Rate Parity : |N|:|ne j
o Parity _ Data Bits : |3 j
e Data Bits
 Stop Bits Stop Bits - | El
* Flow Control Flows Cartral : |NDHE j
e RTS Control
RTSControl : |.-’-'-.Iwa_l,ls i j

The default communication Baud Rate is 38400. Change
if necessary to match DCU configuration for COM1 communication port.

The default Parity is None. The default Data Bits are 8. The default Stop Bits is 1.
Flow Control is set depending on the connection type:

e None Use for null-modem connections.

e RTS/ICTS Hardware flow control. Use for modem connections.

e Xon/Xoff Software flow control. Use only if needed by communication
equipment.

RTS Control is set depending on the connection type:

e Always Off Use for null-modem connections.

e Always On  Use for modem connections.

e RTSToggle Turns RTS on for transmit and waits for CTS to come on before
transmitting. Turns RTS off to receive. Use for half-duplex
communication devices.

3.3.3 Communication Retries

Retry Timer defines the time to wait in seconds for a | Rety Setting
response from the DCU before the Toolbox sends a | gey Timer:[s =~ ﬂsemnds
command again. Set to zero to disable retries.

3.3.4 Interpacket Time Delay

Interpacket Time Delay

Local Connect defines the time to wait in milliseconds LocalConnect: [0 j millisecands
between packets sent to a locally connected DCU. Set to — .
zero for the fastest local communication. Remote Connect : [1000  —) millseconds

Remote Connect defines the time to wait in milliseconds between packets sent to a remotely
connected DCU. Set a delay long enough to satisfy communication equipment requirements.

3.3.5 Modem Initialization
todem [nitialization

Modem Initialization defines the AT commands to set up
Commands :[4TEOQTMOECTE00S0=1

your computer modem for dialing.
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3.3.6 Search for Communication Ports.

Scadalynx 50386 Toolbox

The Toolbox can search for communication ports on you computer and add them to the port

list.

Click Search to start the search for communication ports.

PonbRE

status bar and in the monitor.

3.3.7 Add a Communication Port

Search for Communication ports... is displayed on the status bar and in the monitor.
Ports that are found are listed on the status bar and in the monitor.
When the search is complete, Search for Communication ports Success is displayed on the

It is easier to copy a communication port with all its parameters than to create a new one.

Select the communication port to copy in the Port List.

Change the communication port parameters.

PohE

3.3.8 Delete a Communication Port

Enter the name of the new communication port and click Add.

Click Save to write the port parameters to the Toolbox INI file.

1. Select the communication port in the Port List and click Delete.
2. Click Save to delete the communication port from the Toolbox INI file.

3.4 Connecting toa DCU

Before programming a ScadaL.ynx 50386 DCU you must first connect to it. On the DCU page

choose the local communication port (e.g. COM1).

3.4.1 Local Connection

Click Connect to Local DCU to communicate with the ScadaLynx 50386 DCU directly

connected to your computer.

When the Toolbox sends a command to a DCU it displays a
dialogue box that shows it is waiting for a response. Click Cancel
to quit waiting or Retry to try again. When a valid response is
received, the waiting box is closed, Connect - Success is displayed
on the Status line, the Disconnect buttons become visible, and the
DCU number field is updated. Toolbox buttons that allow
parameter and data reads and writes are un-dimmed.

Page 22
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% Scadalynx 50386 Toolbox - DCU: 0 - Example conﬁgurationl ‘ ‘ll‘-:r [ I S
File | Transfer | Monitor Settings Help
Dc| Connect to Local DCY 'ons] Setlings] Clock I Data } Test ] Secunty]

Connect to DCU

Quick Disconnect Communicatons

Toolbox Address : |1 i‘ Configure

Disconnect from DCU

=
m
H

U number

Read All Parameters vitches

Port: | Communications Port (COMT) j

Send All Parameters

Close

- [COM1 38400 None-8-1
Read DCU Data Lag. Comm F’aramelers.| one
Show DCU Data Log... SEE
View DCU Data Log... Save As..
Connectto Local
Clear DCU Data Log Delete T ‘
Transfer File to DCU... Connectio ‘ ‘
Transfer File from DCU... Remote DCU
Il Parameters

Transfer Program to DCU... ‘ ‘

k06/12/2l}l4 13:12:31 : Opened File: C\Program Files\Scadalynx Toolbox\Lynx386.cfg

L

3.4.2 Remote Connection

Connect to Remote DCU connects to the DCU number shown in DCU ldentification. This
can be a DCU other than the one directly connected, for example through the radio of the
directly connected DCU. If a modem port is selected, the DCU telephone number is dialed and
the Toolbox waits for the remote modem to answer before sending the Connect command.

If either Connect button is clicked after the Toolbox is connected, the Connect command is
sent to the DCU again. Do this after the DCU has been reset to restore the Toolbox
communication monitor capability. The communication monitor displays and processes
messages from the DCU.

Connect to Local DCU and Connect to Remote DCU can be executed from the Transfer menu.
3.4.3 Login after Connection

If connection security has been enabled on the DCU, the toolbox program will prompt you for
a user name and password.

Enter the user name and password then click the OK .

button. =¥ Login

The user name you enter will dete_rmlne your access to the User name : [administator
DCU. Three access levels are available:

HEREEN

Pazgword
e Administrator

° Operator k. | Cancel |

e Guest
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Administrator access level has full access to all DCU programming. Operator access level can
view and set data values, download logged data, and test the DCU. Guest access level can view

data and download logged data.

DCU security control and user login management is described in the Security Section.

3.4.4 Application Program Version Out of Date Warning

After the toolbox has connected to a DCU
it requests the DCU application program
version and compares it to the toolbox
program version. If the DCU application
program version is out of date a warning
messages is displayed.

e Ty

=¥ Application program version

AN

Application program version is out of date!
Click Yes to update the program. Mo to continue.

Yes Mo

Click Yes to download the newer application program to the connected DCU.

In order to make room for the new
application program download the toolbox
will clear the DCU data log. If you need to
download the logged data then click No to
cancel the application program update and
allow the toolbox to finish the DCU
connection. Download the DCU logged

=r Application program version

N

All logged data will be lost!
Click Yes to continue with the update. Mo to cancel,

Yes Mo |

data (see Read DCU Data Log) clear the DCU data log (see Clear DCU Data Log), disconnect

from the DCU and re-connect.

If you allow the application program update to continue it
will finish in a few minutes and then ask you if the toolbox
can restart the connected DCU. Click Yes and the new P
application program will start when the DCU is restarted. c,/
The toolbox will re-connect with the restarted program. You
will have to log onto the DCU again if DCU security is

enabled.

I -

=i Reset DCU

Restart the DCU program?

After the toolbox reconnects to the restarted DCU it will - -

warn you to read all the configuration parameters and

check that all parameters are correct.

Click OK to complete the application program update

procedure.
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3.4.5 Toolbox Program Version Out of Date Warning

After the toolbox has connected to a ’y . . ]
. .. Application program version 7
DCU it requests the DCU application |— e = .
program version and compares it to the WARNING!
toolbox program version. If the ! \ Toolbox program version is out of date,
. . Downloading parameters may disable program features.
toolbox program version is out of date

a warning messages is displayed.

It is highly recommended that you
update your ScadaLynx Toolbox program on your computer before using it to connect with
this DCU.

If you send any parameters to the connected DCU you may disable some application program
features.

Click OK to continue with the DCU connection but do not send any parameters to the DCU.
3.5 Disconnecting from a DCU

Click Quick Disconnect on the DCU page to close the communication port and discontinue
communications with the DCU. After you disconnect, the serial port can be used by other
programs. Toolbox buttons that allow parameter and data reads and writes are dimmed when
the DCU is disconnected.

Click Disconnect from DCU to send a disconnect command to the DCU before closing the
communication port. This stops the DCU from sending status messages to the Toolbox.

Both disconnect buttons hang up on a modem port connection.

Both Quick Disconnect and Disconnect from DCU can be executed from the Transfer menu
pull-down.

3.6 Connection Problem Troubleshooting

The Toolbox displays the Connect failed message: Access is denied. You cannot have
HyperTerminal or any other program connected on the same Com port that the Toolbox uses
to connect to the DCU. Click the Disconnect button on HyperTerminal or quit the program
and try again.

No response from the DCU. Test your NULL modem cable with HyperTerminal. Connect at
38400 and press the [Enter] key once to wake up the ScadalLynx 50386 DCU then a second
time to get a command prompt: >. This proves that your cable is good. Check the Toolbox
communication port selection and configuration.

No response from the DCU and HyperTerminal displays a C:\> prompt. The ScadaL.ynx 50386
DCU application program is not running on the DCU. Type the command USER to start the
application program or check that the Run/Debug switch is in the Run position and press the
DCU reset button.

A102712 Page 25



HydroLynx Systems, Inc.

3.7 Read DCU Configuration

Scadalynx 50386 Toolbox

Read All Parameters sends a series of commands to the connected DCU to read the
configuration parameters into the Toolbox memory. The Toolbox screens are updated as
parameters are received. If any changes have been made to the current configuration in the
Toolbox memory, the Toolbox asks if you want to save changes.

g Scadalynx 50386 Toolbox - DCU: 8180 - Example configuration

.

S S |

File | Transfer | Monitor Settings Help
pcl Connect to Local DCU
Connect to DCU
Quick Disconnect

Disconnect from DCU
U number

Read All Parameters witches

Send All Parameters

Read DCU Data Log...
Show DCU Data Log...
View DCU Data Log...

'ons] Semngs] Clock 1 Data ] Test ] Security]

Communicatons

New Toolbox Address : |1 i‘

Open...

Close

I

Save

Save As..

Clear DCU Data Log

Transfer File to DCU...
Transfer File from DCU...
Transfer Program to DCU...

Il Parameters

06/12/2014 13:13:54 ;: Connect - Success

Delete

Read

Send

il

Configure

Port: |Communications Port (COM1)

=

Comm Parameters |CO|\-"|‘I 38400 None-8-1

Connectto Local
DCU

Quick
Disconnect

Connectto Disconnect from
Remote DCU DCuU

Read All Send All
Parameters Parameters

Reading all the configuration parameters takes several commands. As each command is sent
to the DCU and the response is received, the status line is updated to show you its progress. If
the DCU does not respond to a command, the Toolbox re-sends the command after the retry
timer expires. The retry timer is defined in the Communication Port Setup (see above).

Warning! If the Read All Parameters command does not successfully complete, do not
save the configuration parameters to file or send them to another DCU. An incomplete
configuration can cause unpredictable behavior in the ScadaLynx 50386 DCU.
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3.8 Send DCU Configuration

HydroLynx Systems, Inc.

Send All Parameters sends all the current configuration parameters in the Toolbox memory
to the connected DCU. The current configuration is also saved to the disk file name shown in

DCU ldentification.

Sending all the configuration parameters takes several commands. As each command is sent
to the DCU and the response is received, the status line is updated to show you its progress. If
the DCU does not respond to a command, the Toolbox re-sends the command after the retry
timer expires. The retry timer is defined in the Communication Port Setup (see above).

After all parameters have been sent, the Toolbox sends a command to the connected DCU to
re-write the configuration and INI files to the DCU flash disk. The TEST LED turns on while
these files are written. The INI file on the DCU stores the configuration file name that is read

when the DCU program restarts on reset or power up.

Send All Parameters
Close

Read DCU Data Log...
Show DCU Data Log...

Save

View DCU Data Log... Save As...
Clear DCU Data Log Delate
Transfer File to DCU...
Transfer File from DCU... R

Il Parameters

i

Transfer Program to DCU... Send

06/12/2014 13:15:55 ;: Read All DCU Parameters - Success

Qj Scadalynx 50386 Toolbox - DCU: 8180 - ALERT2 Repeater/Concentrator 3 Antennas \ == X
File | Transfer | Monitor Settings Help
Dcl Connect to Local DCU 'ons] Seﬂings] Clock I Data ] Test ] Security]
Connect to DCU
Quick Disconnect CemmimEElaT
Disconnect from DCU — New Toolbox Address - ’17i‘ Configure
Read All P 1 witches
= arameters Port: | Communications Port (COM1) ﬂ

Comm Parameters : |COM'I 38400 Mone-8-1

Connectto Local

Quick
Disconnect

DCU
Connectto Disconnectfrom
Remote DCU DCU
Read All Send All
Parameters Parameters

Warning! Do not reset the DCU until both the configuration and INI files have been
written to the flash disk. An incomplete write can cause unpredictable behavior in the

Scadal.ynx 50386 DCU.

A102712
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3.9 Communication Monitor

Scadalynx 50386 Toolbox

The Communication Monitor shows DCU communication and disk file activity for the

Toolbox.

I Scadalynx 50386 Toolbox - DCU: 1500 - Example configuration

BEX

File Transfer Manikar  Settings  Help
Show Monikar o - .
DCU |10 - - - munu::ahons] Sethngs] Clock ] Data ] Test ] Securllyl
Display Diagnostics
Identifization Communicatons
| Communication Monitor Configure
MHumber :
Read Fort 1 - SUCCESS A i
Read Port z |
Read Port 2 - SUCCESS T
Read DCU Settings
Read DCU Settings - SUCCESS
Mame ; read Clock Time
Read Clock Time - success
Read A1l Foint Data
. . 1500 Rainfall R ae=0 Cal=0 millimeters 7
File Name : 1501 Wind Sensor R =01 Cal=0 miles g:zlrfrl:ect
1502 SDI-1z2 water Lewel R aw=0, 00 Cal=0.00 feet
1803 Analog warter Lewel F.&m=0 Cal=0.00 feet connect
1504 Road Crossing Status  Raw=0n Cal=0ff  DCL
1508 Road Crossing Control Raw=0fTf Cal=0ff
1506 Gate Opening F. S0 Cal=0.00 feet end Al
1507 Repeater Control . awe=01 Cal=0 A
1508 Battery woltage Raw=S5352 Cal=13.79 wolts
1502 Analog water Lewel R awe=01 Cal=0.00 feet
1504 Road Crossing Status  Raw=0n Cal=0ff
1506 Gate Opening F.aw=0 Cal=0.00 feet
1507 Repeater Control R.awe=0 Cal=0
1508 Battery Woltage Raw=S5374 Cal=13.79 wolts
read A1l FoOint Data - SUCCESS
Read A11 DCU Parameters - SUCCRES
Fower down at 07/ 18/2006 14:35:18 S,
Next wakeup at 07/15/200& 14:36:00 el
Hide save [ e ]
Connect - Success
. - -
Select Show Monitor on [ 2 153
) ;L'_, Save As !
the Monitor pull-down
menu to display the | Savein |3 Scadalynx Tookbos v =5 E-

Communication
Monitor.

Hide closes the monitor
window but saves the
information in the list.

Save writes the monitor
contents to a file. A Save
As dialogue box is
opened to let you pick or
enter a file name.

]

Likilities

Lymx356,kxk

File name:

|Lyn3385lﬂ

Save

%mm@m:hmﬁmﬁm]

_IJ Cancel

Clear erases all information in the list.

Check Display Diagnostics on the Monitor pull-down menu to increase the information
displayed when reading and sending commands to the connected DCU.
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4. DCU ldentification

The Toolbox identifies a DCU by number when using the ScadaLynx communication protocol.

4.1 DCU ldentification Parameters

. . ] |dentification
DCU identification

parameters are: Read DCU number from -

Number : J —I™ | switches then add

0
e DCU number
e Read DCU number Close
from ID switches Save
then add Name : | 4
e Name . Save fs... |
e Configuration File = "=me: | Delete
Name
Open corfiguration file or
4.1.1 Fixed DCU Number Connect to DCU and Read All Parameters

The DCU number is used

to address the DCU from the Toolbox. Each DCU in your system should have a unique DCU
number. The DCU number can be fixed and saved in the configuration file or it can be relative
and read from the ID switches.

To use a fixed DCU number, enter the number in Number under DCU ldentification.

If the DCU number is changed on an

ALERT?2 transmitter, a button will appearto .. 55~ ,—H Elzdsiigh';:T:::;ﬂ =
update the ALERT2 transmitter source e = —=l
address to match the new DCU. Click this Update ALERT2 Source Address
button to copy the new DCU number to the
ALERT?2 transmitter source address.

4.1.2 Relative DCU Number

To use a relative DCU number, leave the DCU number blank and check Read DCU number
from ID switches then add. Enter a n umber to add to the ID switches to compute the DCU
number. The add term allows you to define DCU numbers greater than 10,000 since the ID
switch range is 0 to 9999.

Read DCU number from
For example, to set the DCU number t0 Mumber: [42820 Jl— D switches then add |+4[:-[:-|:- J

42820, set the ID switches to 2820, check
this box, and enter +40000 for the add value.

Note: When you connect to a local DCU, the Toolbox reads the DCU number and displays it
after Number in DCU Identification. The remainder of the DCU identification parameters can
be read using the Read button (see below).

4.1.3 DCU Name
Name describes the DCU configuration. It can be up to 40 characters long.
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4.1.4 DCU Configuration File Name

File Name shows the disk file name that stores the DCU configuration on your computer and
on the DCU flash disk. Configuration file names must end in .cfg. The full path including any
file folders is shown on the Toolbox Status line and in the Communication Monitor but only
the file name is displayed in this identification field.

Note: Limit your file name to 8 characters. The 50386 PCOS DOS file system limits file
names to 8 characters so longer names are truncated when saved to the DCU flash disk.

4.2 Read DCU ldentification Parameters

The Read button under DCU ldentification reads the DCU identification parameters into the
Toolbox memory from the connected DCU and updates the Toolbox display.

This button does not read all the DCU configuration parameters. Use the Read All Parameters
button on the DCU page or Read All Parameters in the Transfer menu pull-down to read all
parameters.

Note: Configuration file saves will use the new file name shown under DCU ldentification.
4.3 Send DCU ldentification Parameters

The Send button sends the identification parameters in the Toolbox memory to the connected
DCU. The current configuration is also saved to the disk file name shown in DCU
Identification. After the parameters have been sent, the Toolbox sends a command to the
connected DCU to re-write the configuration and INI files to the DCU flash disk.

This button does not send all the DCU configuration parameters. Use the Send All Parameters
button on the DCU page or Send All Parameters in the Transfer menu pull-down to send all
parameters.

Warning: Changing the file name and sending just the identification parameters to the
connected DCU forces it to save its current configuration in the new file name and write
the new file name in the INI file. Take care that you do not overwrite a configuration file
without updating all the DCU configuration parameters.

4.4 Change a DCU ID Number
4.4.1 Change a fixed DCU ID number

Connect to the DCU. The current DCU number is displayed.

Uncheck Read DCU number from ID switches.

Enter the new DCU number.

Click Send and wait for the DCU to write the configuration and INI files.
Press the RESET button on the DCU and wait for it to restart.

Reconnect to the DCU and verify that the DCU number is correct.

oakrwdE

4.4.2 Change a relative DCU ID number

1. Connect to the DCU. The current DCU number is displayed.
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Check Read DCU number from ID switches.

Click Send and wait for the DCU to write the configuration and INI files.
Set the new DCU number in the ID switches on the SLB.

Press the RESET button on the DCU and wait for it to restart.

Reconnect to the DCU and verify that the DCU number is correct.

oA WM
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5. 1/0 Points

The Scadal.ynx 50386 DCU uses points to manage data. Point data is read from a sensor, from
another point, set by a control or set by a communication packet. A point is classified as:

e Input Data is read from a sensor or serial interface.
e Output  Data is written to a physical output.
e Virtual  Data is set by program control or a communication packet.

An input point reads its data from a sensor or serial interface. More than one point can read
data from the same sensor but use different calibrations or computations on the sensor readings.

Output and virtual points can be assigned to read data from an input point. When the input
point data is read and calibrated, the scaled data value is saved in the output or virtual point.

Control actions can set the scaled data value of output and virtual points. When point alarm
criteria are met, controls are turned on and control actions set control point states. When point
alarms reset, controls are turned off and control actions reset control point states. All point data
values can be set by data packets received on a communication port. Toolbox commands and
other communication protocols (MODBUS, ALERT1 Complementary Pair, ALERT2) can set
counter, output or virtual point data values. Other input point data values can be set but they
are reset by the next sensor sample.

Select the 1/0O page to view, edit, add, delete, save, read, or send points.

-

Elf Scadalynx 50386 Toolbox - DCU: 9000 - ALERT2 Level Station Analog =RRCN X
File Transfer Meonitor Settings  Help
Dcu 1O ] Reports ] Controls ] Communications ] Settings ] Clock ] Data ] Test ] Securit)rl
Point List Identification
Pt# ID  Repot Type Name MNew

0|0 ﬂﬂeport: TER

1 0 TER uD:2 Rain Gauge j Ad

2 7 G5R Al3 Level Sensor (0- 25 #) . B ;

3 8 GSR A6 Battery Voltage (voks) . Type : [UD: Up Down courter  ~| Dolcte
4 10 GSR 512 GPS Time Status (ock) Type

[ |
Mumber : lz—;l

Name : |Rain Gauge {mm)

Save

e

ALERTZ Packet Size : [32  Limit : |56  bytes

[~ Al Poirts
Scaling l Sampling l Reporting l Alarms ]
Read Data
| Raw : |Decimal +| Scaled: |Decimal +| Units:
| | |mi||imeters

Scaling Tahle

A5 B4 Cx=3 D=2 EX F Usetable : { m
0 0 o 0 1 o File Name -
Decimal Digts Displayed - [0~ 2 Point Calbration .. | | |

01/28/2016 16:25:59 : Opened File: C:\Program Files (x86)\Scadalynx Teolbox\5380A2.cfg
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5.1 Point lIdentification

The Point List displays the point identification:

Point List
e Point Number P# 1D Report  Type Name
e Sensor ID 10 TBR__ UD2  RainGauge .
2 7 MSR 31 SDI12 Level Sensor
* Report type 3 8  MSR A6  Battery .
e Point Type:Number 4 10 GSR SI:2 GPS Time Status

e Point Name

The point Number shows the
position of the point in the
Point List. Points are
sampled and reported in the
order defined in the list. The type of information displayed in the Point List depends on the
transmit format (see Communication Port Transmit Parameters in section 8.7.2). The example
above is for the ALERT?2 transmit format. For example, point number 1 is assigned sensor 1D
number 0 and uses the TBR report type. The point data is read from up/down counter input
number 2. The point name is Rain Gauge.

If the ALERT1 or ScadaLynx format is selected, then the Point List shows the Point ID
transmitted.

Point List
. Pt ID Type MName
e Point Number 1 1500 UD2  Rain Gauge .
e PointID 2 1499 uD:1 Shaft encader
H . 3 1503 Al:3 Pressure transducer -
* Point Type:Number 4 1508 A6 Battery
e Point Name

For example, point number 1
is assigned point ID number
1500. The point data is read
from up/down counter input
number 2. The point name is Rain Gauge.

If point data is transmitted in the MODBUS format, the MODBUS register for each point is
displayed. Point List

P# ID MODBUS Type MName
e Point Number 1101 4001 VI Sensor 101 R
. 2 102 4002 Vi2 Sensor 102
e PointlD 3103 4003 VI3 Sensor 103 -
¢ MODBUS register 4 104 4004 Vi4 Sensor 104
. . 5 105 4005 VIS Sensor 105
e Point Type:Number
e Point Name

For example, point number 1
is assigned point ID number
101 and MODBUS register
4001. The point data is set from data received for Point ID 101 and is read by MODBUS
register 4001.
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To change a point position in the list (point number), select the point in the list and click the
Point List up/down arrow buttons to the right of the list.

To change point identification, select a point in the list and edit the identification parameters
to the right of the list.

5.1.1 Point ID

The point ID identifies the point data when it is [~ Identification
logged or transmitted on an ALERT2, ALERT1, D:h “lrevort-[TBR =
or ScadaLynx communications port. P ({Reponi[Ter =]

Type: |UD: Up Down counter ﬂ
ALERT2 point data is identified by the DCU Type [ :‘
number (source address) and point ID (sensor Number : >
number) which can be from 0 to 254 (255 is | Name: |Rain Gauge
reserved for a timestamp offset).

]

Sensor Type

Rain

Air Temperature
Relative Humidity
Barometric Pressure
Wind Speed

Wind Direction
Peak Wind Speed
Stage

Battery Voltage

OINO OB (WIN|F|O

ALERT1 and ScadaLynx point data is identified by the point ID. The point ID can be fixed or
relative to the DCU number using an offset. For example, point number 3 has a relative offset
of +3. This is added to the DCU number 1500 to

compute the point ID number 1503. Identification
Check the Relative 1D box to use a relative ID. D3 < ¥ Refatve D
The relative offset can be a positive or negative Type : |Al Analog Input |

number or even 0. The Point List shows the Type 5
computed ID (using the DCU number) and the Number: :‘
ID field shows the relative offset with a plus or | Name: |Pressure transducer

minus sign. You can mix fixed and relative 1D .
. : . . MODBUS : 4003
numbers in a DCU point configuration. :‘

If point data is also transmitted in the MODBUS
format, the MODBUS register for the point is displayed. The MODBUS register number is
4003 in this example.
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5.1.2 Report Type

The report type sets the ALERT?2 self reporting format which can be:

GSR
TBR
MSR
MMR

General Sensor Report

Tipping Bucket Rain Gage Report
Multi-Sensor Report — English Units
Multi-Sensor Report — Metric Units

The General Sensor Report is the default report format that can be used by any I/0 type. Data
values can be transmitted as a one, two, or four byte signed or unsigned integers, four byte
single precision floating point or eight byte double precision floating point. The type of data
transmitted is set in the Point Scaling (see Section 5.6).

The Tipping Bucket Rain Gage Report is reserved for incremental rainfall sensors. This report
format allows multiple sensor data reports to be transmitted in a compressed format that
includes the latest one, tow, or four byte data value and one byte time offsets of preceding data
values. To recover the actual time of each tip, the receiving application software subtracts each
time offset from the report time stamp. The data value of each tip is the latest data value
decremented by 1 for each time offset from the last.

The Multi-Sensor Reports are specialized reporting schemes that efficiently combine eight
sensor data values in a compressed format. This report format is very effective for weather
stations. The sensor positions in the report, the data format, resolution, and units are fixed for

the report type.

Sensor Bytes | Format Resolution | Units
Air Temperature 2 Signed Integer 0.1 deg F
Relative Humidity 1 Unsigned Integer | 1 %
Barometric Pressure | 2 Unsigned Integer | 0.1 hPa
Wind Speed 1 Unsigned Integer | 1 mph
Wind Direction 2 Unsigned Integer | 1 deg
Peak Wind 1 Unsigned Integer | 1 mph
Stage 2 Signed Integer 0.01 ft
Battery Voltage 1 Unsigned Integer | 0.1 \Y/
MSR Multi-Sensor Report — English Units

Sensor Bytes | Format Resolution | Units
Air Temperature 2 Signed Integer 0.1 deg C
Relative Humidity 1 Unsigned Integer | 1 %
Barometric Pressure | 2 Unsigned Integer | 0.1 hPa
Wind Speed 2 Unsigned Integer | 1 km/hr
Wind Direction 2 Unsigned Integer | 1 deg
Peak Wind 2 Unsigned Integer | 1 km/hr
Stage 3 Signed Integer 0.001 m
Battery Voltage 1 Unsigned Integer | 0.1 \Y

MMR Multi-Sensor Report — Metric Units

A102712
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5.1.3 Point Type

The point Type determines where the point gets its data. All point types except the Virtual point
are attached to sensor 1/0. Refer to the ScadaLynx 50386 DCU Operating Manual for a
physical description of the sensor 1/0O types:

Al Analog Input

AO  Analog Output

D] Digital Input

DO  Digital Output
UD  Up Down Counter
PC  Pulse Counter

Sl Serial Input

Vi Virtual Point

5.1.3 Point Type Number

The point Type Number determines the sensor type physical connection. In the Point List the
point type number is shown after the point type following a colon. For example, point 4
(Analog Water Level) is attached to Al:3 and reads its data from Analog Input channel 3.

Serial Inputs share a common connection such as the SDI-12 port or a serial communication
port. In this case the point type number is used for identification instead of the physical
connection. The assigned type numbers should start with 1 and be increased for each point of
the same type. For example, the first serial input SI:1 reads water level data from a SDI-12
sensor, the second serial input SI:2 reads temperature data from the same SDI-12 sensor, and
the third serial input SI:3 reads rainfall from a different SDI-12 sensor.

Virtual points are not attached to physical connections so the point type number is used only
for identification. The assigned type numbers should start with 1 and be increased for each
point of the same type.

5.1.4 Point Data Bit

The point data bit field is shown for digital input and digital output point types only. The data
for these point types is a binary value (0 or 1). The data bit field defines which bit in the data
report to set for the point binary data value. The data bit field allows several digital input and
output points to pack their readings into one data report. Use the same point ID but set unique
data bit numbers for points to share data reports.

The data bit range is 1 - 32 where 1 is the least significant bit. Remember that some
communication protocols further limit the data range. For example the ALERT1 protocol has
a data range of 0 - 2047 which is data bits 1 - 11.

The Point List displays the point data bit after the point ID with a period separator. For example
point 5 (Road Crossing Status) has the ID 1504.1 (computed ID = 1504 and data bit = 1). To
add a second digital input to read intrusion status and store its binary value in bit two of the
same ID, use data bit 2. The intrusion status point ID would be displayed as 1504.2.
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5.1.5 Point Name
Name describes the point. The name is limited to 40 characters.
5.1.6 ALERT2 Packet Size

If the configuration has points assigned to report in the ALERT2 format, the number of bytes
used and the byte limit are computed and displayed. The limit is computed using the TDMA
slot length defined in the Communication Transmit tab.

The bytes used is computed using the standard Airlink, MANT, and PDU header sizes (12
bytes), the 1/0O point report type headers, and 1/0 point data byte requirements.

GSR and TBR reports headers are combined for timed reports and require a 2 byte header.
Each point uses 2 bytes for identification, format and length. The bytes required for the data
value depends on the data value format and size.

GSR points with Decimal Digits Displayed > 0 in the Scaling tab always use a 4 byte single
precision floating point. GSR points with Decimal Digits Displayed = 0 in the Scaling tab use
the fewest bytes possible for the data value:

Decimal Digits Displayed | Data value range Bytes
0 -128 >= data <= 255 1
0 -32768 >= data <= 32767 2
0 -32768 < data > 32767 4
>0 Single precision floating point 4

The MSR and MMR reports require a 3 byte header. The number of bytes per point are defined
in the tables in Section 5.1.2 above.

5.2 Add a Point

It is easier to copy a point of the same point type than to create a new point. When a point is
copied, all the point parameters in the I/O sub-pages are also copied.

1. Select a point to copy in the Point List; click Add to copy or click New to add a blank
point.

2. Change the point identification.

3. Reposition the point with the Point List up/down arrow buttons and click Save.

Each point must have a unique ID. Multiple points can be attached to the same point type and
type number. For example, define three points to read a water level sensor on Al:3 and report
the maximum, minimum, and mean level for a sample interval. Each point would have a unique
ID number but all three points would have the same point type and type number Al:3.

Note: After adding, deleting, or repositioning a point, send all points to the DCU.

5.3 Delete a Point

1. Select a point to delete in the Point List; click Delete. Check All Points and click Delete
to delete all points.
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2. The Toolbox will ask for delete confirmation. Click OK to delete.
3. Click Save to delete the point from the configuration file.

Deleting a point in the middle of the Point List renumbers the points.
Note: After adding, deleting, or repositioning a point, send all points to the DCU.
5.4 Read Point Parameters

The Read button on the 1/0 page reads the selected point parameters into the Toolbox memory
from the connected DCU and updates the Toolbox display. Point parameters include the
identification, all parameters in the 1/0 sub-pages, and point raw and scaled data values. Check
the All Points box to read all points.

This button does not read all the DCU configuration parameters. Use the Read All Parameters
button on the DCU page or Read All Parameters in the Transfer menu pull-down to read all
DCU parameters.

5.5 Send Point Parameters

The Send button on the 1/O page sends the selected point parameters in the Toolbox memory
to the connected DCU. The current configuration is also saved to the disk file name shown in
DCU ldentification. Point parameters include the identification, all parameters in the 1/0 sub-
pages, and point raw and scaled data values. Check the All Points box to send all points.

Note: If point data values have not been read or set in the Toolbox memory, they are not
sent to the connected DCU when the point parameters are sent. This is to prevent
accidental zeroing of point data.

If a point uses a script or table file (e.g. Serial Input points for SDI-12 sensors), the file is sent
when the point parameters are sent. To reduce DCU programming time the file is automatically
sent only once per connection. The file will not be sent again if the point parameters are sent
again unless the file name is changed or the Toolbox disconnects and reconnects to the DCU.

This button does not send all the DCU configuration parameters. Use the Send All Parameters
button on the DCU page or Send All Parameters in the Transfer menu pull-down to send all
parameters.

5.6 Point Scaling

Raw data for an input point type (Al, DI, UD, PC, Sl) is read from its assigned sensor input or
set by a communication packet. Point scaling converts the Raw data to Scaled data. Scaled data
is used for data display, reporting, and alarm testing. The input point raw data ranges are:

Al Raw range is 0 - 65535 (16bit ADC).

DI Raw range is O for open, 1 for closed.

UD Raw range is 0 - 4294967296 (32bits).

PC Raw range is 0 - 4294967296 (32bits).

Sl Raw range is a 32 bit floating point number.
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Scaled data for an output or virtual point type (AO, DO, VI) is read from an input point, set by
a control action, or set by a communication packet. Point scaling converts the Scaled data to
Raw data. Raw data is used to set the physical output value. The output and virtual raw data
ranges are:

e AO Rawrangeis0 - 65535 for 4 - 20 mA or 0 - 20 mA output.
e DO Raw range is 0 for open, 1 for closed.
e VI Rawrange is a 32 bit floating point number.

Select the Scaling sub-page on the 1/0 page to display the selected point scaling. To review all
points, select each point in the Point List and check the scaling parameters as they are
displayed.

Scaling ] Sampling ] Reporting ] Alams ]

Read Data Input Range
Read Raw ‘ Raw: |Decimal =| Scaled: |Decimal +| Unis:
Fead Scaled |5525" |13-5‘4 |\.n:|ﬂs Input Range : |0-5Vdc -
Scaling Table
AX=H BX=4 Cx=3 Dx=2 Multiplier EX Offset F Usetable : Browse...
0 0 o 0 |0.000244717  |0.16 File Name :
- Lower Limit Upper Limit
Decimal Digits Displayed : ’2_ j 2 Point Calibration ... ‘ [3 15 Read File ‘ Send File ‘

Point scaling parameters include:

Raw and Scaled data display format

Point scaled data units description

Point scaling equation

Decimal digits to display in data reports
Lower and upper limit for scaled data value.
Open/close state for digital inputs and outputs
Analog input Range

Analog output range

Table transformation

5.6.1 Data Display Format

The display format of point raw and scaled data can be selected:

FRead Data

Fead Haw | Raw: |Decimal =| Scaled: |Decimal +| Units:
Read Scaled |551 10 |1 373 |'-.-'|:||t3

e Decimal Datais displayed in decimal (base 10) using the following point type rules:

o DI, DO Raw and scaled data displayed as On or Off.
o Al AO, UD, PC Raw data display as integer and scaled data with decimal
points.
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o Sl VI Raw and scaled data displayed with a decimal point.

FRead Data

| Read B aw | Raw: |Decimal =| Scaled: |Hex | Uitz
Read Scaled |1 5 |EI:-:EIEIEIF |m||||meters

Hex Data is displayed in hexadecimal (base 16) using the following point type rules:

o DI,DO Raw and scaled data displayed as 1 or 0.

o All other types Integer part of raw and scaled data displayed as a 4 digit,
zero padded, hexadecimal number prefixed by Ox. For
example:

0 is displayed as 0x0000
51902 is displayed as 0xc794
12.50 is displayed as 0x000c
(integer part of 12.50 is 12 = 000c)

Read Data

{BeadBaw | R aw m Scaled : |Decimal =| Units:

.................................

Fead Scaled |D |D” |

Binary Data is display in binary (base 2) using the following point type rules:

o DI, DO Raw and scaled data displayed as 1 or 0.

o All other types  Integer part of raw and scaled data displayed as a 16 digit,
zero padded, binary number. For example:
0 is displayed as 0000000000000000
51902 is displayed as 1100011110010101
12.50 is displayed as 0000000000001100
(integer part of 12.50 is 12 = 01100)

Read Data
Read Raw | Raw: |OnOf «| Scaled: |OnOfF  =| Units:

Read Scaled |OH |OH |O”DH|

OnOff Data is displayed as On if not zero or Off if zero for all types.

Read Data
Read Raw | Faw: |Tsync | Scaled: |Tsync vl Units :

Read Scaled |1 |1 |ts'_.rru:

Tsync data has the point data report time set the the current time when transmitted. This
data type is used to synchronized time between DCUSs.
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5.6.2 Scaled Data Units

Read Data

| Read Baw | Raw: |Decimal »| Scaled: |Decimal =| Units:
Read Scaled 56114 1373 volts

The scaled data units are displayed in data reports following the data value. The data units are
limited to 40 characters.

5.6.3 Scaling Equation

Scaling
A= B4 CH=3 D=2 Muttiplier EX (ffset F
0 0 (i 0 |0.000244717  |0.16
- Lower Limit Upper Limit
Decimal Digits Displayed : IZ_ j 2 Poirt Calibration ... | |-|3 |.|5

The ScadaLynx 50386 DCU uses a 5 level polynomial to calibrate point data:
Scaled data = A*X® + B*X* + C*X3 + D*X? + E*X! + F

A, B, C, D, E, and F are the calibration constants, * is the multiplication operator, raw data is
shown as X followed by an exponential operator. For example, A*X® computes the raw data
to the fifth power, X®, and multiplies it by the constant A.

Point scaling can use a linear calibration by setting fields A - D to zero. The multiplier is entered
in the E field and the adder in the F field. The calibration equation then becomes:

Scaled data=EX + F

Analog, serial, and virtual input points can have a lower and upper limit set for the scaled data
computations. If the limits are not equal and the scaled data value is less than the lower limit,
the value is set to the limit and if the scaled data value is greater than the upper limit the value
is set to the limit.
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=,

Click the 2 Point Calibration button to get = ; .
help in computing the E and F scaling factors S—
for a linear equation. A dialogue box is

displayed that lets you read or enter a low Fiaw s ealed
; Low ; =l =l
and high Raw value and then enter a low and o0 — 0.00 —
high Scaled value. High - = =
igh |E5535 J|1n.ut| =

1. Position the sensor at a low reading [ Show Input Yoltage

point and click Read Raw to read the Equation

raw data value or enter the known low

0.00015255 == + 0 Calzulate
raw data value | 4

2. Enter the scaled data value for the low
reading. I—I

3. Position the sensor at a high reading -t cancel |
point and click Read Raw to read the
raw data value or enter the known high raw data value.

4. Enter the scaled data value for the high reading.

5. Click Calculate to compute the scaling factors.

6. Click OK to save the scaling factors or click Cancel to close the window without saving.

In the example above, the calibration for a 0 . . )

- 10 foot prepssure transducer is computed. If = Two Point Calibration

the multiplier for point scaling is known and

the offset needs to be computed:

Raw Scaled
Low : [o.0000 j 000

=l
Enter the Low R d Low Scaled val o
nter the Low Raw and Low Scaled values :
High : =" ="
but leave the High Scaled value blank. Click 9 ]5.0000 ;l'mm =1
Calculate. Only the offset (F value) is v Show Input Yoltage [Yde

computed, the multiplier (E value) is not E quatian

changed.
g 0.00015259 * % + 0 Calculate

Check the Show Input Voltage box to

display the Low Raw and High Raw values as
a voltage instead of ADC counts. ok |

Cancel |

Note: Computed scaling factors are held in Toolbox memory until you click Save or Send.

Warning! Point data scaling may result in negative data values or data values higher than
some communication protocols support. Communication protocols that only transmit
integer data change negative data to zero before it is transmitted. A data value that
exceeds a communication protocol limit is truncated before it is transmitted; only the low
order bits that fit within the protocol limit are transmitted.

5.6.4 Decimal Digit Display

Set the Decimal Digits Displayed field to the number of digits displayed to the right of the
decimal point for data display.
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Read Data
Fead Raw | Raw: |Decimal | Scaled: |Decimal -| Units:

e Sl |57 fast ot

Scaling
RXTR B4 Cx™3 Dx=2 Muttiplier EX (Offset F
(i (i 0 0 0.000244717  [0.16
N Lower Limit Upper Limit
Decimal Digits Displayed : IE_ j 2 Point Calibration ... | 113 |15

This parameter is used to convert decimal data for communication protocol data formats that
only transmit integer data (e.g. ALERT1 or MODBUS formats). For example, the scaled
battery voltage reading 13.73 is displayed with two digits to the right of the decimal point. The
scaled data is converted to 1373 for transmission using the ALERT1 format.

The ALERT2 GSR report will transmit integer data when the Decimal Digits Displayed is 0.
One or more decimal digits will transmit floating point data.

MODBUS data is received in an integer format. If a data value of 320 is received and the
decimal digits displayed is 2, then the integer data is converted to the scaled data value 3.20.
Do not use the scaling coefficients to set the MODBUS data decimal position.

Read Data

Fead Baw | Raw: |Decimal =| Scaled: |Decimal +| Units:
Read Soaled 13.20 13.20 |cts

Scaling
AR B4 =3 D2 Ex F
0 0 0 0 1 |0
Decimal Digitz Displayed : |2_ j 2 Point Calibration .. |

Warning! An integer converted data value that exceeds a communication protocol limit
is truncated before it is transmitted; only the low order bits that fit within the protocol
limit are transmitted.

5.6.5 Read Raw and Scaled Data

Click Read Raw to read and display the last sampled Raw data value from the connected DCU.
The Scaled data value is computed and displayed. Note that the Scaled data is not read from
the connected DCU.

Click Read Scaled to read and display the last sampled Scaled data value from the connected
DCU. The Raw data value is computed and displayed. Note that the Raw data is not read from
the connected DCU.

Warning! If you change the scaling parameters in the Toolbox memory, the Raw or
Scaled data displayed in the Toolbox will not match the data in the DCU until you send
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the point parameters to the DCU.
5.6.6 Scaling for Analog Inputs

Analog inputs can be read by the Analog to Digital Converter | Input Fiange

using one of five voltage ranges:
|nput Range : |0-5%do -
e 0-25mVdc
e 0-55mVdc
e 0-100mVvdc
e 0-1Vdc
e 0-5Vdc

All input ranges use the full 16 bit conversion range. The default range is 0 — 5 Vdc. Each
analog input range must be calibrated before it can be used accurately. See ADC Calibration.

5.6.7 Scaling for Digital Inputs

Scaling
Digital input raw data is read from the assigned sensor and set On when open :
to O for open (off) and 1 for closed (on). Point scaling can On when closed :
reverse the state of the raw data value when setting the scaled
value.

Check the digital input scaling radio button to either:

e Onwhenopen  Scaled data is set to the raw data value
e Onwhen closed Scaled data is set to the opposite of the raw data value

5.6.8 Scaling for Digital Outputs

.. . Scaling
Digital output raw data sets the state of the physical output to
open for 0 (off) or closed for 1 (on). Point scaling can reverse Clased when or:
the scaled data value to meet physical connection requirements. Open when an:

Check the digital output scaling radio button:

e Closed when On Raw data is set to the scaled data value
e Closed when Off Raw data is set to the opposite of the scaled data value

5.6.9 Scaling for Analog Outputs

Analog output raw data sets the value of the physical output | FH*=c2in
current as a percentage of the output range:
e 4-20mA
e 0-20mMA Output Range : |4to20ma =
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5.6.10 Table Computation
Table

Scaled point data can be transformed using a curve computation | Use tabls : (+
or table interpolation. For example, transform water level gage | . jame - [DryCrosk bl

height to discharge data. A table file must be supplied that

contains the curve rules or table pair data. Read Fie | Send File |
Enter the file name or [ Open S|
click Browse to list :

table files in the current || Lookin: | | Scadalyrx Toolbox - cf B

folder. Table files have
a .tbl file extension.
Pick a file and click
Open to select it.

The DCU must have the
table file stored in its DryCreek.tbl winddirtbl Utilities
memory to do table
computations.  Click

Send File to force the || flename:  |DCreek ibl

toolbox to send a table
i Files of type: | Table Files {*thl - Cancel
file to the connected = © | able Files {“1bl) 4

DCU. Click Read File *
to read a table file from the connected DCU.

Table files are automatically sent to the connected DCU when the point parameters are sent.
To reduce DCU programming time the file is automatically sent only once per connection. The
file will not be sent again if the point parameters are sent again unless the file name is changed
or the Toolbox disconnects and reconnects to the DCU.

A special table named winddir.tbl is supplied to manage the wind direction sensor data when
an offset is used to adjust the northern direction alignment. This table adjusts negative wind
directions by adding them to 360 degrees.

The Use table radio button must be checked for the DCU to use the table. Table file contents
and computation methods are explained in Appendix G.

5.6.11 Point Scaling Examples
5.6.11.1 Pressure Transducer Scaling

Compute an Al point type multiplier scaling factor E by dividing the Calibrated range by the
16 bit ADC range which is 65535. For example, compute a 10 foot water level pressure
transducer multiplier factor E with the equation 10 / 65535 = 0.00015259. Set the number of
Decimal Digits Displayed to 2 to display hundredths of feet.

Use the adder in the F field to add an offset to the scaled data value. For example if the pressure
transducer orifice is 1.5 feet above the stream bed, set the F field to 1.5.

You can also set an elevation in the F field but take care that the scaled data value does not
exceed the transmission format limit. For example, the ALERT1 format can only transmit data
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values from 0 to 2047. If the point decimal digit display is 2 to display hundredths of feet then
the transmission format limit is O to 20.47 feet.

The ALERT2 or ScadaLynx formats do not have a transmission format limit.
Logged data and the ScadaLynx format do not have data limits.
5.6.11.2 Battery Voltage Scaling

The battery voltage point (Al:16) measures voltage using a resistor network installed on the
SLB. A 5 Vdc supply on this resistor network provides a measured voltage range of O -
16.037528 Vdc. Compute the multiplier factor E with the equation 16.037528 / 65535 =
0.000244717. Set the number of Decimal Digits Displayed to 2 to display hundredths of volts.

Set the adder field F to adjust for voltage loss in the battery reading. For example if the battery
voltage point scaled data reading is 13.10 but your voltage meter across the battery leads reads
13.35 volts, set the adder field F to 13.35 — 13.10 = .25.

5.6.11.3 Shaft Encoder Scaling

Shaft encoder points can use 1.0 as the multiplier factor E to return counts. Set the number of
Decimal Digits Displayed to 0 to display integer counts.

For a shaft encoder that has 100 counts per foot, set the multiplier to 0.01 to display the scaled
data in feet. Set the number of Decimal Digits Displayed to 2 to display hundredths of feet.

For a shaft encoder that has a different number of counts per revolution or a water level change
per revolution that is not one foot, use the following equation to compute the multiplier factor:

water level change per revolution / counts per revolution

For example, if the water level change per revolution is one foot and the number of counts per
revolution is 400, the multiplier factor E is 1.00 / 400 = 0.0025.

5.6.11.4 Rain Gauge Scaling

Single state change (FormC) rain gauges can use 1.0 as the multiplier factor E to return counts.
Set the number of Decimal Digits Displayed to 0 to display integer counts.

To display .01 inch two wire tipping bucket counts in inches, set the multiplier factor E to 0.01
and set the number of Decimal Digits Displayed to 2.

5.6.11.5 SDI-12 Sensor Scaling

SDI-12 points store floating point raw data. Use 1.0 as the multiplier factor to copy the raw
data unchanged. You can re-calibrate the point readings if you want to change the engineering
units. Set the number of Decimal Digits Displayed to match the sensor data range.

For example, to convert the data units of an SDI-12 pressure transducer water level from PSI
to feet set the multiplier factor E to 2.307.
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5.6.11.6 Wind Direction Sensor Scaling

The wind direction sensor north direction can be adjusted by a negative adder field F. When
this is done, you must assign the winddir.tbl table to the scaling to adjust negative scaled wind
direction values by adding them to 360 degrees.

For example, if the raw wind direction is 20 degrees and the adder is -25 degrees then the
scaled wind direction without the table computation would be -5 degrees. The winddir.tbl
computation will add 360 to the -5 value to compute a wind direction of 355 degrees.

5.7 Point Sampling

Point sampling defines when and how input point data is read. Point data is read at every test
and transmit interval (see Point Reporting), and at point sample and computation intervals.
Point sampling parameters are:

Sample Period, Computation Period, Computations Saved, Reference Channel
Sensor Power On Wait

Wakeup State

Counter Set Point and Mode

High Speed Counter Prescale, ALERT Wind Format and Wind Direction Channel
Sample Input Point

Counter Reset

Select the Sampling sub-page on the 1/O page to display the selected point sampling. To review
all points, select each point in the Point List and check the sampling parameters as they are
displayed.

Scaling Sampling l Reporting ] Alams ]

Sample Period Waleeup/Setpaint
Sample Length

i Set Paint : [1 =
lﬂ_Jl seconds v =
Computation type : Counter Mode : |Incremer|t On Low j
|N0ne ﬂ
Computation Period Counter Reset
Sample Interval Computation Interval — Computations Saved MM / DD HH : MM : 55
ID_ﬂ .SBCDI'IEIS - ID_iII seconds * ID_ﬂ Reset Time : ,W IF Iﬁ ,ﬁ Wﬂ
i Reset Interval : |Year -
|N0ne ﬂ

5.7.1 Sample Length

Set the Sample Length parameter to read the sensor more than once per sample. Multiple
readings can be taken to smooth out sensor readings that fluctuate. The sensor is continuously
sampled during the Sample Length interval. Analog sensors can be sampled 6 times per second.

The Computation Type defines how | et riens

i H . Reference .
the sample readlng_ result is F%m ikl |_j
computed. Computations always | ¢, iosion tpe -
use the scaled data value. See (Mean -

Sample Computations in the section
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below. Set the Sample Length to zero to take one reading per sample.
5.7.1.1 Sample Averaging

In the example above the sensor is read continuously for 2 seconds and the mean reading is
computed.

5.7.1.2 Sample Wave Height

The sample length can be used to [ Sample Length
; o Sample Interval
compute the maximum, minimum Reference
and mean wave height for a tidal |“_J| ssconds | Channel |_j
station. Define three points and | Eemputation type :
assign them to the tidal level sensor. | Maimum =l

1. Set the Sample Length to 60 seconds for each point.
2. Set the Sample Computation to Maximum for the first point, Minimum for the second point
and Mean for the third.

5.7.1.3 Sample Wind Speed

The wind speed or wind vector | 3ample Length

speed can be computed at the SE'”"F'E”‘E“'E"

sample time and then additional o . jlssconds ¥

computations such as maximum, | Femeustionfype Compute Using Data From Point
minimum, or mean can be made at |"p"-.-'i|'u:| Yector Speed ﬂ |E:.i'-.|:?"p'-.-'i|'u:| Direction (0 - 360 deq) ﬂ
the computation period. Set the

Sample Length to 0 seconds to take one reading per sample.

1. Set the Sample Length to 0 seconds to take one reading per sample.

2. Set the Computation Type to Wind Vector Speed for the wind speed sensor.

3. Set Compute Using Data From Point to the instantaneous (not averaged) wind direction
sensor.

5.7.1.4 Sample Wind Direction Sample Period

) ] ] Sample Length Rt
The wind vector direction can be o = SrEnce [ JI

“Meeconds = :
computed at the sample time and = =1 Channel: : o
h dditi | . h Computation type : Compute Using Data From Poirt :
then a ) itiona c_omputatlons suc |"a"-.-'i|'u:| Vector Direction ﬂ |1: PC:1 Wind Speed ﬂ
as maximum, minimum, or mean
can be made at the computation period. Set the Sample Length to 0 seconds to take one reading
per sample.

1. Set the Sample Length to 0 seconds to take one reading per sample.

2. Set the Computation Type to Wind Vector Direction for the wind direction sensor.

3. Set Compute Using Data From Point to the instantaneous (not averaged) wind speed
Sensor.
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5.7.1.5 Sample Dew Point Temperature

Dew point temperature can be 5Sarmzlllelrl-rtengltl'll

computed from a temperature and | “=TFE TENE Referance

relat?ve humidity ser?sor at the |_J| seconds ¥ | Channel : |_J|

sample time and then additional Computation type Compute Using Data From Paint :
computations such as maximum, |Dew Point F | |2 A1 Relative Humidity (0 - 100 %) = |
minimum, or mean can be made at

the computation period. The air temperature point units must match the computation type
(degrees C or F). The dew point temperature computation requires relative humidity as well as
air temperature. Select the point used to get the relative humidity as a percentage.

1. Set the Sample Length to 0 seconds to take one reading per sample.

2. Set the Computation Type to Dew Point F or C for the temperature sensor point.

3. Set Compute Using Data From Point to the instantaneous (not averaged) relative humidity
sensor point.

5.7.2 Sample Computation Period st iesibiers
Sample Interval Computation Interval — Computations Saved

Set the ] Sample Interval and I'I_ﬂ minutes w IE-_jI minutes w I'I_jl
Computation  Interval ~ when | computation type -
multiple samples are taken t0 | |Madmum |
compute a final data value. Sensor
data is read at the Sample Interval (using the Sample Period parameters, see above). A final
computation is done at the Computation Interval. Computations always use the scaled data
value. The result of the computation is saved as the scaled value for display, reporting, and
alarm testing. Set the Computations Saved to the number of samples to saved for use in a report
format.

Note: It is not necessary to define a Sample Interval or Computation Interval if no
additional computation is needed. The reporting timed and test intervals define when the
point data is sampled.

The computation logic restarts at the end of a computation interval. For example, if a sensor is
sampled every minute and a maximum computation is done for a five minute interval, at the
end of the five minutes the maximum value is saved and the maximum testing logic restarts
with the next sample.

Note: The Computation Interval is usually the same as the Test or Transmit Interval.
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5.7.3 Sample Computations

The Computation Type defines how
the sample data readings are used to
compute the final data value for a
Sample or Computation Interval.
Computations always use the scaled
data value. Computation types and

Scadalynx 50386 Toolbox

Computation Period
Sample Interval Computation Interval

F;I seconds = I'I_—I hours =
= =

Computation type :

|"-"-.-'i|'u:| Peak ﬂ

their results are:

None

Change

Change Maximum
Change Minimum
Dew Point C
Dew Point F

ETO degrees C
ETO degrees F
Maximum

Mean

Minimum
Runtime

Total

Wind Peak

Wind Speed

Wind Vector Direction

Wind Vector Speed

5.7.3.1 Change Computation

To compute hourly interval rainfall
from an accumulated rainfall count,
set:

1. Sample Interval to 5 minutes.

Data is unchanged.

Change in data value over the computation period.
Maximum change between readings.

Minimum change between readings.

Temperature dew point in degrees C from relative humidity.
Temperature dew point in degrees F from relative humidity.
Evapotranspiration Index in millimeters for degrees C.
Evapotranspiration Index in inches for degrees F.
Maximum reading during the computation period.

Mean of readings taken in the computation period.
Minimum reading during the computation period.

Length of time the reading is not zero.

Sum all readings during the computation period.

Maximum wind speed computed during the sample interval.
Average wind speed in units per hour.

Average wind direction using vector computation.

Average wind direction using vector computation.

Computation Perod
Sample Interval Computation Interval

IE_j minutes * l'l_j hours =
Computation type :

|Cl1ange ﬂ

2. Computation Interval to 1 hour.
3. Computation Type to Change.

5.7.3.2 Maximum, Minimum, and Mean Computations

To

compute
maximum, minimum, and mean

hourly

point data, set:

1. Sample Interval to 5 minutes.

average

Computation Period
Sample Interval Computation Interval

5 (llvintes (N Slhouws B
=1 =1
Computation type :

| Mean ﬂ

2. Computation Interval to 1 hour.
3. Computation Type to Maximum, Minimum, or Mean.
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5.7.3.3 Runtime Computations

To compute the hourly runtime for
a pump run status point, set:

1. Sample Interval to 1 hour.
2. Computation Interval to 1 hour.
3. Computation Type to Runtime.

5.7.3.4 Total Computation

To compute daily rainfall for an
hourly rainfall interval point, set:

1. Sample Interval to 1 hour.
2. Computation Interval to 1 day.
3. Computation Type to Total.

5.7.3.5 Wind Speed Computation

To compute hourly average wind
speed, set:

1. Sample Computation Type to
Wind Speed.

2. Computation Period Sample
Interval to 15 seconds.

3. Computation Interval to 1 hour.

4. Final Computation Type to
Mean.

5.7.3.6 Peak Wind Computation

To compute hourly peak wind
speed, set:

1. Sample Computation Type to
Wind Speed.

2. Computation Period Sample

Interval to 15 seconds.

Computation Interval to 1 hour.

4. Final Computation Type to
Wind Peak.

w
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Computation Period
Sample Interval Computation Interval

I'l_jl hiaurs vl l'l_jllhcuum -
Computation type :

| Rurtime ﬂ

Computation Period
Sample Interval Computation Interval

|1_ﬂ hours = | l'l_ﬂlda;-s -

Computation type :
| Total =]

Sample Perod
Sample Length

|C ﬂsemnds vl

Computation type :
|"-"-.-'i|'u:| Speed ﬂ

Computation Period
Sample Interval Computation Interval

IFJ geconds v I'I_J hours =
=l =l

Computation type :

| Mean ﬂ

Sample Perod
Sample Length

0 %Iseu:u:unds -

Computation type :
Wind Speed j

Computation Period
Sample Interval Computation Interval

IF;I seconds v l'l_J hours =
=l =l

Computation type :

|"-"-.-'i|'u:| Feak j
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5.7.3.7 Wind Vector Speed Computation

To compute hourly vector averaged
wind speed for a wind speed point,
set:

1. Sample Computation Type to
Wind Vector Speed.

2. Compute Using Data From
Point to instantaneous (nhot
averaged) wind direction sensor
point.

3. Computation Period Sample

Interval to 15 seconds.

Computation Interval to 1 hour.

4,
5. Final Computation Type to Mean.

Sample Perod

Sample Length

|C %{ seconds w

Computation type : Compute Using Data From Poirt :

|"-"-.-'i|'u:| Wector Speed j |E: Al:7 Wind Direction {0 - 360 deg) j

Computation Period
Sample Interval Computation Interval

IFJ sgconds - I'l_J hiours -
=l |

5.7.3.7 Wind Vector Direction Computation

To compute hourly vector averaged
wind direction for a wind direction
point, set:

1. Sample Computation Type to
Wind Vector Direction.

2. Compute Using Data From
Point to instantaneous (not
averaged) wind speed sensor
point.

3. Computation Period Sample

Interval to 15 seconds.

Computation Interval to 1 hour.

Final Computation Type to Mean.

ok~

Computation type :
|fv1ean j
Sample Perod
Sample Length -
. erence .
Iz_Ti zeconds "l Channel : |2 T{
Computation type : Compute Using Data From Puoirt :

|"-'-.-'i|'u:| Wector Direction j |'I: PC:1 Wind Speed

=l
Computation Period
Sample Interval Computation Interval

IFJ seconds - I'l_J hiours -
| |

Computation type :
| [Mean j

5.7.3.8 Evapotranspiration Index Computation

An evapotranspiration index can be computed using the Pruitt / Doorenbos Modified Penman
Equation defined in the Food and Agriculture Organization, Irrigation and Drainage Paper #24,
1977 from CIMIS at UC Davis, CA. The equation uses scaled data from sensors: solar
radiation, air temperature, relative humidity, wind speed, and air pressure. The equation is
provided for sensors in English units (ETO degrees F) and metric units (ETO degrees C).

Sensor ETO degrees F ETO degrees C
Solar Radiation Watts per sg. meter Watts per sg. meter
Air Temperature degrees F degrees C

Relative Humidity % %

Wind Speed miles per hour kilometers per hour
Barometric Pressure | millibars millibars
Computed ETO inches millimeters
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Scaling Sampling l Repaorting l Alams ] Power Up

Sample Period
Sample Length

ID_ —i seconds w

Computation type
|N|:|ne ﬂ

Computation Period

HydroLynx Systems, Inc.

Sample Input
Input Poirt : |Nu:|ne ﬂ

Equation
Solar Radistion : |4: Al:3 Solar Radiation (0 - 1400 Wai ~ |

Air Temperature : |3 Al:2 Temperature (40- 140F) |

Sample Interval Computation Interval ~ Computations Saved ] o - — .
Iﬁdm I_I—Jm I.l—_.| Relative Humidity : |2: Al:1 Relative Humidity (0 - 100 :;}ﬂ
| = —~l Wind Speed : [6: PC:1 Wi |
Computation type - Wind Speed : |E_ PC:1 Wind Speed RM Young |_mpﬂ
|ETO degrees F ﬂ Air Pressure |E-: Al:4 Barometric Pressure (363 - 1[ﬂ

el N =

5.7.4 Sample Reference Channel

Analog input (Al) ratio metric
sensors must have their data
readings compared to a reference
voltage. The 5050WD  wind
direction and 3003 evaporation pan
sensors are examples of ratio metric
Sensors.

Set Final Computation Type to ETO degrees F.

Select the equation points in the equation panel.

Computation Period Sample Interval to 15 seconds, matching the wind speed interval.
Computation Interval to 1 hour, matching the wind speed interval.

Sample Perod

Sample Length Reference

lﬁ_ﬂ seconds ¥| Channel : |8 ﬂ
Computation type :

|Hn:-|'|e A

Set the Reference Channel on which to read the reference voltage. The default Reference

Channel on the DCU is 8 (Al:8).

5.7.5 Sensor Power On Wait

Analog input (Al) and serial (SI) Sensors - tensor Power On Wit

need sensor power turned on before

samples are taken. The DCU program | Sensar Fower On'wait - Wﬂmillisemnds

must then wait for the sensor to power

up and stabilize before taking a reading.

If one sensor requires a longer power on wait than others, enter the Sensor Power On Wait in
milliseconds in this field. Enter 0 to use the default wait time (see DCU Settings, Sensor

Power).

The HydroLynx 2048 Temperature and Relative Humidity sensor requires a 3000 millisecond
power on wait before taking a sensor sample.

Ultrasonic sensors may also require long sensor power on wait to allow the sensor sampling

cycle to complete.

A102712
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5.7.6 Digital Input Wakeup State
Wakeup State

Digital Input (DI) points that are read by the SLB 1/0 PIC can wake o [
igh

up the DCU main processor (PCOS) when a digital input changes
state to high or low. The point event flag is set when the state Lo : v
changes. The event flag can trigger a data report or control action.

Select both High and Low wakeup states for Digital Input (DI) type numbers 1 — 8.
5.7.7 Counter Wakeup Set point

Up/down (UD) and Pulse (PC) counters -‘wakeup/Setpoint

are read by the SLB I/O PIC. This PIC SetPaint: [1 -
wakes up and notifies the DCU main =
processor (PCOS) when a counter
changes value by a required amount.
The change in value required to wake up the DCU is set in the Wakeup Set point. The point
event flag is set when the state changes. The event flag can trigger a data report or control
action.

Counter Mode [Incremenl On Low ﬂ

Use a set point of 1 for rain gauge tipping bucket sensors. Use a set point greater than one for
sensors that fluctuate between counts. For example, if a shaft encoder water level sensor
fluctuates between one, two, or three counts, set the Wakeup Set point to 5 to prevent
unnecessary DCU wake-ups. The wakeup set point does not change the number of pulses per
count for Up/down counters. If the I/0 PIC wakes up the DCU after a set point change of five
counts, the point counter is incremented by five counts (not one). Use the Prescale (see below)
for Pulse Counters to set the number of pulses per count.

Note: The set point count is not the change to generate a transmission. This is defined in the
reporting test for the point.

5.7.8 Up/down Counter Mode Wakeup/5 etpoint

Up/down Counters (UD) use a direction it :'I

line to determine whether a pulse |[CounterMode: |inciementOnlow |
increments or decrements the counter.

Set the direction line state in Counter Mode:

e Increment On Low Increment the counter when the direction line state is low.
e Increment On High Increment the counter when the direction line state is high.
e Increment Only Increment the counter regardless of the direction line state.
e Decrement Only Decrement the counter regardless of the direction line state.

Rain gauges should be set to Increment Only. This mode only increments the counter regardless
of the direction line state. It disregards additional counts within one second. This handles two
wire and momentary pulse three wire rain gauges. It also provides a filter to eliminate tipping
bucket bounces or noise on the line caused by lightning or static discharge.

Most shaft encoders should be set to Increment On Low. If a shaft encoder installation is
reversed, the counter will decrement when the water level increases. Set the Counter Mode to
Increment On High to compensate.
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5.7.9 Pulse Counter Prescale W akeup/Setpoint

High speed Pulse Counters (PC) Set Paint: |1 = |V alert'Wind Format
connected to wind speed sensors use a . = Wwind Direction =
p Prescale : [2094 - che o7 =

Prescale to define the number of pulses
to increment the counter. In this
example, the wind sensor pulses 2094 times for count.

The HydroLynx 5050WS wind speed sensor pulses 2094 times per mile (1308 times per
kilometer) of wind run. The HydroLynx 200-05103 R.M. Young wind speed sensor pulses
16327 times per mile (10204 times per kilometer) of wind run.

Note: Only one prescale count can be defined per Pulse Counter input number. Multiple
points can read the same Pulse Counter input but they must all use the same prescale
count. For example, one point may read and report the wind run while another point
computes and reports the peak wind speed.

5.7.10 Pulse Counter ALERT1 Wind Format

The ALERT1 communication protocol -‘#akeup/Setpoirt

includes an ALERT wind format that SetPaint: [T — :
combines a wind run counter with the o _ j Wwﬂzrt[;:zzs;mmat o
wind direction. Check ALERT Wind Fleseals . R — Ehannel:l?_ —

Format to use this format during
ALERT1 transmissions.

Set the Wind Direction Channel (Al) connected to the wind direction sensor. The wind
direction sensor in the 50386 MS connector package is connected to Al:7. This wind direction
sensor is selected in the example above.

5.7.11 Sample Input Point

Digital output (DO), Analog output
(AO), and Virtual (V1) points can read
their scaled data values from other point
scaled data values. The Raw data is then
computed from the Scaled data and
used to set the physical output state.
The input point’s event flag is copied to the output point that reads its data value. The event
flag can trigger a data report or control action.

Sample Input
[nput Point: | 4: Al:3 Analog ' ater Level j

Set the Input Point to read data from. In this example a point reads its scaled data value from
point 4: Al:3 Analog Water Level.
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5.7.12 Counter Reset

Up/down (UD) and Pulse (PC) counters | Counter Reset
increment or decrement continuously MM / DD HH - MM - S5

until reset to zero by a communication : —
: Reset Time: 10 |01 |00 |00 |00
packet or at the counter reset interval. me e =

Set the date and time for the Reset Time. | ResetInterval : |Year >
Then set the Reset Interval to:

None  No reset.

Hour  Reset every hour at the minute and second.

Day Reset every day at the hour, minute, and second.

Month Reset every month at the day, hour, minute, and second.
Year  Reset every year at the month, day, hour, minute, and second.

The point event flag is set when the counter is reset. The event flag can trigger a data report or
control action. In the example above the counter is reset on October 10 at 00:00:00 every year.

5.8 Point Reporting

Point reporting logs data to the DCU flash disk or transmits data reports on communication
ports. Reporting can be done at timed intervals regardless of data change, at test intervals when
test criteria are met, on event or alarm when test or alarm criteria are met.

Point reporting uses one or more Report Tests to define reporting parameters:

e Change/State to generate a report
e Data limit for change test
e Reporting scheme

At least one Report Test must be assigned to a point to define a point reporting scheme.

Note: Report schemes cannot be edited on this page. Select the Reports tab to edit
reporting schemes.

Select the Reporting sub-page on the 1/0 page to display the selected point reporting. To review
all points, select each point in the Point List and check the reporting parameters as they are
displayed.
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5.8.1 Digital Point Reporting

Scaling I Sampling Reporting | Alams I
— Report Tests

Mo. State ZIChange VI Report : &: Digital Status 1 hour report | Add

6: Digital Status 1 hour report j

i

Delete
=
lace
Timed Test On  Force On  Alam  Alam On Dcu
Action Interval Interval  Evert Everrt .Narrn an'nat Repeat Heca\rer Mumber  Phone Number

bminutes  On

ALERT - ALERT Radio 1 hour Sminutes  On OFF Off 1] Oﬁ'
COMT - Console 1 Dseconds Oseconds Off Off Off Off 0 Off
COMZ - Scadalyre Radio Dseconds 0 seconds Off COff Cff Cff 0 Off

Digital point (DI, DO) reporting parameters are:

e State  Required change in scaled data value to report on test interval.
o High Report when scaled data state is 1 (on).
o Low Report when scaled data state is 0 (off).
o Change Report when scaled data state changes.
e Report Reporting scheme used for data logging and communication port reporting.

5.8.2 Non-Digital Point Reporting

Scaling I Sampling Reporting |.Narrns I

— Report Tests
MNo. Change : II —l Limit : |5 —l Repart : 3: Water level 1 hour report j Add |
, 3: Water level 1 hour report j
2 0.05 a.m 4: Waterlevel 15 minute report Delets |
3 0.01 10.00 5 Water level 5 minute report j
Replace |
Timed Test On  Force ©On  Alam  Alam On pCcu
Action Interval Imterval  Event Event Alam Fomat Repeat Receiver Mumber  Phone Number
g 5minutes  On Off Off D 0
ALERT - ALERT Radio 1 hour Sminutes  On Off Off Off 0 Off
COM1 - Consale 1 Oseconds 0Oseconds Off Off Off Off 0 Off
COM2 - Scadalyrx Radio Oseconds Oseconds Off i Off COff 1] Off

Non-digital point (Al, AO, UD, PC, SI, VI) reporting parameters are:

e Change Required change in scaled data value to report on test interval.
e Limit Upper data limit for this report test. Limit is ignored for last report test.
e Report  Reporting scheme used for data logging and communication port reporting.

5.8.3 Edit a Report Test

Select the report test to edit from the Report Tests list.

Edit the report test parameters.

Click Replace to copy the edit fields to the selected report test.

Reposition the report test with the Report Tests list up/down arrow buttons.

el e

5.8.4 Add a Report Test
1. Enter the new report test parameters in the edit fields.
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2. Click Add to append the report test to the list.
3. Reposition the test with the Report Tests list up/down arrow buttons.

5.8.5 Delete a Report Test
1. Select the report test to delete from the Report Tests list and click Delete.
5.8.6 Point Reporting Examples

5.8.6.1 Digital Input Report on Change

Scalingl Sampling Reporting |Narrn5|
— Report Tests

50386 Toolbox

Mo. Report : 6: Digital Status 1 hour repart

State :IChange 'I

&: Digital Status 1 hour report

Timed
Interval

Test
Interval

On  Force On  Alam  Alam On DCU
Event Evert Alarm Format Repeat Receiver Mumber

Off i

Action

On

5 minutes

ALERT - ALERT Radio 1 hour Bminutes  On Off Off 0
COM1 - Console 1 Oseconds Oseconds Off Off Off Off 0 Off
COMZ - Scadalyre Radio Oseconds 0Oseconds OF Off Cff COff [1] Off

Phone Number

The digital input has one Report Test. The point reports on one hour timed intervals defined in

reporting scheme 6 and on an event state change. The 5 minute test interval is
event reporting will report the state change.

5.8.6.2 Float Switch Report on Change and High State

Scalingl Sampling Reporting |Narrns|
— Report Tests

not used since

Mo. State :IHigh vl

Report : 5: Float switch 1 hour /1 min

1: Chane 5: Float switch 1 hour / 1 min

5: Float switch 1 hour / 1 min

Timed
Interval

Test
Interval

On  Force On  Alam  Alam On DCU
Event Evert Alarm Fommat Repeat Receiver Mumber

Off Off

Action

On

1 minute

ALERT - ALERT Radio 1 hour 1 minute On Off Off 0
COM1 - Console 1 Oseconds Dseconds Off Off Off Off 1] Off
COMZ - Scadalyr Radio Oseconds Oseconds Off Off off Cff 0 Off

=t
-

Phone Number

The float switch digital input has two Report Tests. The first test reports on one hour timed
intervals defined in reporting scheme 5 and on an event state change. The second test reports

every minute when the state is High. When the point state changes to Low, th
once and then hourly until the next change to a High state.
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5.8.6.3 Rain Gauge Report on a tip and Twice Daily

Scaling I Sampling Reporting |Narrn5 I

— Report Tests
Mo. Change: || —| Limit - | —| Report : 2 Rairfall 12 hour report |
1: 2: Rainfall 12 hour report j
Delete |
T Replace |
Timed Test On  Force On Alam  Alam On DCcu
Action Interval Interval  Evert Ewvent Alamn Format Repeat Receiver Number  Phone Number
12hours  Sminutes  On On
ALERT - ALERT Radio 12hours  Sminutes On On Off Off 0 Off
COMT - Console 1 Oseconds 0Oseconds Off Off Cff CAf [i] Off
COMZ - Scadalyr Radio Oseconds 0 seconds Off Off Off Off [1] Off

The rain gauge up down counter point has one Report Test that reports on an event and every
twelve hours. The limit is not used since there is only one report test.

5.8.6.4 Water Level Report Interval Changes with Level.

Scaling I Sampling Reporting |.Narrns I

—Report Tests
MNo. Change : Iﬂ' 01 —I Limit : I —I Report : & Water level 5 minute report _I I—dl
1 0.10 3: Water level 1 hour report j
2 0.05 E.DD 4: Water level 15 minute report Delete |
E 6: Water level 5 minute report j
Replace |
Timed Test On  Force On Alam  Alam On DCU
Action Interval Interval  Event Ewent Alarmm Format Repeat Receiver Mumber  Phone Number
Sminutes  On Off Off
ALERT - ALERT Radio Sminutes  Sminutes  On Off Off Off 1] Off
COM1 - Console 1 Dseconds Oseconds Off Off Off Off 1] Off
COMZ - Scadalyrx Radio Dseconds Oseconds Off Off Off Off 1] Off

The water level analog input point has three Report Tests. The report test is use changes
depending on the water level point scaled data value.

Report | Required | Test Reporting

Test Change Limit Scheme

1. 0.10 feet | 0—4.99 feet | 3: Water level 1 hour timed report interval

2. 0.05feet | 5-8.99 feet | 4: Water level 15 minute timed report interval
3. 0.01 feet | 8- 10 feet 5: Water level 5 minute timed report interval

5.9 Point Alarms

Alarms can be set for point data to report using an alarm format or turn on controls when alarm
criteria are met. When the point data falls back to reset levels or after a reset interval has passed,
the control is turned off. Multiple alarms can be set for a point.

While an alarm is active, the point alarm flag is set. The alarm flag effects point reporting by
using an alarm format, repeats alarm reports, and ignores radio hold-off timers. The alarm
format reporting and repeated alarm reports can be used to control a remote 50386 DCU (see
Control Action Examples). Alarm format reporting will cause random channel reporting for
GOES transmitters.
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Select the Alarms sub-page on the 1/O page to display the selected point alarms. To review all
points, select each point in the Point List and check the alarm parameters as they are displayed.

5.9.1 Digital Point Alarms

Scaling I Sampling ] Reporting  Alams
Alams
MNo.  Contral Alarm Test Type  Alam State Reset Time
1: :

»

MNumber : |1 Type : |Alamm State
Contral : |Nune

Lol

Alam State Reset Time
Change il IE-_iII minutes -
Delete
Beplace

Digital point (DI, DO) alarm parameters are:

e Number Alarm number for point, assigned by toolbox.
e Type Alarm trigger type.

o Alarm State  Trigger alarm based on digital point state or change.

o Timeout Trigger alarm if no data report sampled or received in interval.
e Control Control group for alarm. Select None for no control action.
e Alarm State Alarm data state to trigger alarm.

o None Disable alarm.

o High 1 (On). Reset when 0 (Off).

o Low 0 (Off). Reset when 1 (On).

o Change Change in state. Reset after Reset Time interval.
e Reset Time Alarm is reset after this interval passes.

5.9.2 Non-Digital Point Alarms

Scaling ] Sampling ] Reporting Alams l
Alams
MNo.  Carntrol Alarm Test Type  Alam Range Feset Range Change Mlam Reset Time
1:  Transmit alam Out of Range 0.0-100.0cfs 0.1-99.0cfs 0.0 cfz in 0 seconds 0 seconds j

-]

Mumber : Type : |Out of R > Range Low Alam High Alarm Reset Time -
’_ | ange J Aarm - [0.0 %||1DD.D jll[}—ﬂ seconds - m

rol -
B Lo e |
Change : |D.D él[}' j|gecgndg j Beplace
Non-digital point (Al, AO, UD, PC, SI, VI) alarm parameters are:
e Number Alarm number for point, assigned by toolbox.
e Type Data range for active alarm.
o In Range Alarm when data is between Low and High Alarm limits.
Reset when data is outside Low and High Alarm Reset limits.
o Out of Range Alarm when data is outside Low and High Alarm limits.
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Timeout
At Limit
Lower Limit

o O O

Upper Limit

(@]

o Change Limit

e Control

e Trigger

e Alarm Range
e Reset Range

e Change Alarm
e Reset Time

5.9.3 Edit a Point Alarm

el A

5.9.4 Add a Point Alarm

HydroLynx Systems, Inc.

Reset when data is between Low and High Alarm Reset
limits.

Trigger alarm if no data report sampled or received in interval.
Trigger alarm if data is at limit. Reset when not at limit.
Trigger alarm if data is at or below limit. Reset when at or
above reset limit.

Trigger alarm if data is at or above limit. Reset when at or
below reset limit.

Trigger alarm if data changes by amount in defined interval.
Reset after time limit.

Control group for alarm. Select None for no control action

Select point to use for alarm trigger limit.

Low and High alarm limits.

Low and High reset limits.

Alarm if data changes by amount in defined interval.

Alarm is reset after this interval passes.

Select the point alarm to edit from the Alarms list.

Edit the point alarm parameters.

Click Replace to copy the edit fields to the selected point alarm.
Reposition the point alarm with the Alarms list up/down arrow buttons.

1. Enter the new point alarm parameters in the edit fields.
2. Click Add to append the point alarm to the list.
3. Reposition the point alarm with the Alarms list up/down arrow buttons.

5.9.5 Delete a Point Alarm

1. Select the point alarm to delete from the Alarms list and click Delete.

5.9.6 Point Alarm Examples

5.9.6.1 Digital Input Alarm Reporting

Scaling] Sampling] Reporting  Alams l

Alams

Mo. Control Alam Test Type  Alamm State Reset Time

Alamm State Change

Lelr

Number : |1_ Type : |Alam State j Alam State F{e‘set Time
Contral : |N0ne ﬂ Change |5—j minutes - ~
Delete

fif

Beplace

The digital input has one Alarm. The alarm criterion is met when the scaled data value changes
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state. No control action is taken. The alarm is reset in 5 minutes.

No Control is taken in the alarm example above when the change alarm criteria is met.
However, the report alarm flag is set which effects point reporting by ignoring radio hold-off
timers, report using an alarm format, and repeated alarm reports.

5.9.6.2 Float Switch Local Control Alarm

The Road Crossing Control is turned on when the float switch digital input data value is High.
The Road Crossing Control is defined in the Control page.

The alarm is reset and the Road Crossing Control is turned off when the data is Low. After one
hour, the alarm is reset and the control is turned off. If the point data value is still high, then
the control is turned back on.

Scaling ] Sampling ] Reporting  Alarms ]
Alarms
Mao. Control Alarm Test Type  Alam State Reset Time

-l
-l

Number - |1 Type - | Mlam State j Alam State Reset Time
i - ;I -
Control : |Hoad Crossing Cartral j High 1 Y, hours

Delete

i

Beplace

5.9.6.3 Water Level Remote Control Alarm

Scaling] SEmpIing] Reporting  Alams ]

Alams
Mo,  Cantrol Alarm Test Type  Alam Range Reset Range Change Alarm Reset Time
1:  Transmit alam Out of Range 0.0-1000cfs 0.1-99.0cfs 0.0 cfs in 0 seconds 0 seconds j
Mumber | Type : |Out of Rangs o> Range Low Alam High Alarm Reset Time -
| = Alarm - [0.0 —I[io00 [0 —lseconds - [ au |
Control : |T|ansn1it alam ﬂ J J = Delet
e o

The Transmit alarm control is turned on when the point data value rises above 100 cfs. This
control sets the state of an alarm control virtual point which then transmits to control a remote
DCU. The Transmit alarm control is defined in the Control page.

The control is turned off when the value falls below 100. There is no timed reset.
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5.9.6.4 Water Level Local Control Out of Range Alarm

Scaling] Sampling] Reporting  Alams l

Alams
Mo. Control Alam Test Type  Alamm Range Reset Range Change Alam Reset Time

1. Road Crossing Cortrol Out of Range 0.00 - 5.00 feet 1.50 - 8 50 fest 1.00feet in 1 hour 1 day j
Number : Type : [Out of Rangs > Range Low Alam High Alamm Reset Time m
| = Alarm : [0.00 ~=I[5.00 = s -

Contral : |F~!0ad Crossing Contral - J J -

. - - Delete
[ e

Change : [1.00 = Sjhos -]

The Road Crossing Control is turned on when the point data value is Out of Range (data value
is less than 0.00 or greater than 9.00) or changes by 1 foot in 1 hour. The Road Crossing
Control is defined in the Control page.

The alarm is reset and the Road Crossing Control is turned off when the data falls between
1.50 and 8.50 feet. After one day, the alarm is reset and the control is turned off. If the point
data value is still in the alarm range, then the control is turned back on.

5.9.6.5 Water Level Local Control Upper Limit Alarm With Point Trigger Limit

Scaling ] Sampling ] Reporting  Alams l Serial Input ]
Alams

Mo.  Control Alam Test Type  Alam Range Fieset Range Change Alarm Reset Time
1.  Level control on Upper Limit 6.00 fest 5.80 fest 1day j
Mumber : Type : |Upper Limit - Reseat Time Add
Cortrol : [Level cortrol j lem - 16.00 j T o =
* | Level control on - - -
Reset - [5.80 - Delete
Trigger : |'IE: WI:102 Water level alam trigger ﬂ —=1

The Level control on is turned on when the point data value is at or above the alarm limit
defined by the trigger point. The upper limit in this example is set to 6.00 feet. The Level
control on is defined in the Control page.

The alarm is reset and the Level control on is turned off when the data falls to or below 5.80
feet. After one day, the alarm is reset and the control is turned off. If the point data value is
still in the alarm range, then the control is turned back on.

The alarm trigger limit is set by the Water level alarm trigger point scaled data value. An alarm
trigger point is a virtual input sensor whose data value can be changed by the ScadalLynx
Toolbox or a remote control command. On the first time startup, the power up programmed
value is used. After the value has been set by the ScadaLynx Toolbox or a remote control
command, the last memory value is used.
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pcu K0 | Reports I Controls I Communications I Settings I Clock I Data I Test I Secuﬁtyl
— Point List — Identification
MNew
Pt ID  Repot  Type Name ) | i
2 10 GSR_ SID  Master GPS Time Status I j D [102 —Repor [asm -] Add |
5 N GSR VI:11 Slave 1 Contral T - -
10 18 GSR VI8 Save 1 Battery voltage j Type : VI Vitual Point =] Delete |
1 A GSR VI Slave 2 Contral Type _~|Data =
12 28 GSR V28 Slave 2 Battery vokage A8 Number - 1102 2 Bt - |"_j Save |
13 A GSR VI3 Slave 3 Control N ) -
14 38 GSR VI:38  Slave 3 Battery voltage L S IWater level alam trigger i |
15 101  GSR VI:101  Base station control T
Water level alamm trigger Send |
17 103 GSR V103 All Slave Remate Contral _ o
18 104 GSR  VI104 Al Slave Time Sync - ALERT2 Packet Sizs - [62  Limt [162  bytes || = Al Points
Scaling I Sampling I Reporting I Mams  Power Up |
Power Up State
% Use Last Memory Value
" Use Programmed Value IG.DD jlfeet
5.9.6.6 Remote Control At Limit Alarms
Scaling I Sampling I Reporting  Alams I Power Up I
— Alams
MNo.  Control AMlam Test Type  Alarm Range Reset Range Change Alam Reset Time
1.  Base station contol on At Limit 1 control 15seconds &
2. Base station contal off At Limit 2 control 15 seconds
3 Level control enable At Limit 3 control 15 seconds -
4:  Level control disable At Limit 4 control 15 seconds
5 ALERTZ force transmit At Limit 5 control 15 zeconds
MNumber :I Type : | At Limit - Reset Time Add |
_I Alam : I'I = |'|5 jseconds LI
Cortral : IBase station contal an ;I | E
Delete |
Trigger : | None -
I _I Replace I

The Base station control on is turned on when the point data value is set to 1, Base station
control off is turned on when the point data value is set to 2, Level control enable is turned on
when the point data value is set to 3, Level control disable is turned on when the point data
value is set to 4, ALERT2 force transmit is turned on when the point data value is set to 5. All
controls are defined on the Control page.

The alarm is reset and the controls are turned off when the point data changes from the limit.
After 15 seconds, the alarm is reset and the control is turned off.

5.9.6.7 Remote Control Alarm Reporting on Change

Scaling I Sampling I Reporting  Alams | Power Up I

— Alams
Na.

Contral

Mumber : |1—

Type

: IOut of Range

Alarm Test Type
Out of Range

=l

Cantral : INone

=]

Alarm Range
0 - 1 control

Range
Alarm

Reset
Change

Reset Range
-1 - 2 control

Change Mlam
1 control in 1 hour

Reset Time
0 seconds "

[

Low Alam High Alarm Reset Time Add |
:Iﬂ = |1 ;Ilﬂ jseconds ;I —
1 2 =
|1 [1 ﬁm -

Delete |
Beplace |
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An alarm control virtual point will transmit to a remote DCU using an alarm format when it
changes from 0 to 1 or from 1 to 0. The Change parameter is set to 1 and the interval to 1 hour.
No Control is turned on for this alarm.

When the point value first changes an alarm report is sent. For the following hour, an alarm
report is sent with each sample.

5.9.6.8 Remote Control Alarm Reporting on Value

Scaling I Sampling I Reporting  Alamms | Power Up I

— Alams

MNo. Control Alarm Test Type  Alarm Range Reset Range Change Alam Reset Time
1-1 control 0 - 2 control [ control in 0 seconds 0 seconds

2 Maone In Range 0 - 0 contral -1-1 control 0 control in 0 seconds 0 seconds

Lelr

Number ; |1 Type : |In R - Range Low Alamm High Alamm Fleset Time -
Contral - !;e I n Range _vl Alamm - |1 : I'I ;Ilﬂn ::ISECDI'ldS ;I m
| I P P o _ e |
crange A reconis =] [ Fetace |

An alarm control virtual point will transmit to a remote DCU using an alarm format when its
value is 0 or 1. No Control is turned on for this alarm.

5.9.6.9 Timeout Alarm

Scaling I Sampling I Reporting  Alams I Power Up
— Mlams
Mo. Control Alam Test Type  Alarm Range Reset Time
1.  Failover recovery court In Range 1- 1 status 0 - 2 status 0 status in 0 seconds 1 second -

[

2. Failover recovery reset Timeout 0 seconds

Mumber : |2 Type : | Timeout Range Reset Time
I_ Sl = Timeout : [20 ::Illminutes | Iﬂl :I: seconds VI —

Control : IFaiIover recovery reset ;I Delete |
Beplace |

If a report is not received in 20 minutes from a remote site, the timeout alarm will execute the
Failover recovery reset control.

5.10 Point Serial Input Setup

Serial input points read data from SDI-12 sensors or from a DCU communication port
connected to a serial data device.

Select the Serial Input Type:

e SDI-12
e Serial Port Input

Select the Serial Input sub-page on the 1/O page to display the selected point serial input
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parameters. To review all points, select each point in the Point List and check the serial input
parameters as they are displayed.

5.10.1 SDI-12 Serial Input

Scalingl Sampling] Reporting ] Alarms Serial Input l

Serial Input ScriptFile
Serial Input Type |SDI-12 ﬂ File Name : |Standard.sdi Browse... | Read File |
UnitiD: |0 i‘ Script Command : SEIEIAE
Unit Reading : |1 i‘ |Measure ﬂ
[v' Use For Sample Command Execute

| UseFor SetValue Command

SDI-12 Serial Input parameters are:

e UnitID SDI-12 sensor address.

e Unit Reading Sensor reading position.

e Serial Input Port DCU communication port connected to a serial data device.
e Script File Name File containing SDI-12 commands.

e Use for Sample Script command used to read sensor data.

e Use for Set Value Script command used to set sensor data value.

5.10.1.1 SDI-12 Sensor Address

) Serial [nput
Multiple SDI-12 sensors can be .
connected to the DCU SDI-12 Serial Input Type ;| SDI-12 =
connector. The sensors are addressed Unit1D - [0 j
with the Unit ID. The default SDI-12 -
address is 0. The SDI-12 Unit ID UritReading: [T

address range is:
0-9,A-Za-z
5.10.1.2 SDI-12 Sensor Reading

Some SDI-12 sensors report more than one data reading. Each data reading must be defined as
a separate point. Select the Unit Reading for the point. Use 1 for the first reading.

5.10.2 Serial Port Inputs

Multiple parameter sensor data values - seral input
can be read from a serial port at timed
intervals. Connect the sensor to a

Serial Input Type © |Serial Port Input v |

ScadalLynx 50386 DCU serial port. Serial Input Port : [COMS3 - Serial Input =~
Set the Scadalynx 50386 DCU Unt Reading - [T

communication port receive format to

Serial Port Input (see
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Communications, Receiver).

5.10.2.1 Serial Port Input

Serial Input
Serial Input Type : |Sen‘al Port Input j

Select the Serial Input Port connected
to the external data logger. The serial
port receive format must be set to
Serial Port Input.

The ALERT2 Encoder GPS time and
status can be read from a serial port.

Serial Input Port : |COM2 - ALERT2

Unit Reading : |1 ill

The serial port receive format must be set to ALERT2.

5.10.2.2 Serial Port Input Reading

The Unit Reading defines the point data position in the serial report message. Use 1 for the

first reading.

5.10.3 Serial Input Script Files

Enter the Script File Name for the
sensor read by this point.

Serial input points require a Script
File that contains the command
language used to get data from the
sensor. The script files usually
contain several commands to take a
measurement, identify the point, set

Script File
File Name : |Stanu:|an:|.su:|i

Browse...

Read File

Script Command :

Send File

| Measure

[v Usze For Sample Command
[ Use For Set Value Command

the unit ID number, and set point data values.

=]
Execute |

Click Browse to pick a

= o
file from the list of files =% Open
provided with the Laoak i |_;l Scadalyms T oolbox j =% E-
Toolbox. Script files — — — — "
have been provided for ﬂ ﬂ ﬂ 7 A iad
serial input  sensors
tested with the H330.5di H350. sdi H424. sdi H425A.sdi  H425AH.sdi
Scadal.ynx 50386 DCU. - - - -

The general purpose ﬂ ﬂ ﬂ ﬂ j
script file is named: -
Standard.sdi. He25AHW . sdi  H436B-4.sdi  H436B.sdi  SelOSs+.sdi Standardisdi  [u)
This script file contains | FiEname: |Standardsd
documentation on how . — .

. L. Files of twpe: | SDI Script Files [*.5d - Cancel
to write other script files. | S — i 4

Serial input script files
are documented in Appendix F.

The DCU must have the script file stored in its memory to use the script commands to take an
serial input sensor reading. Click Send File to force the toolbox to send the script file to the

A102712
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connected DCU. Click Read File to read a script file from the connected DCU.

Script files are automatically sent to the connected DCU when the point parameters are sent.
To reduce DCU programming time the file is automatically sent only once per connection. The
file will not be sent again if the point parameters are sent again unless the file name is changed
or the Toolbox disconnects and reconnects to the DCU.

Select the Script Command to read the sensor value and check Use for Sample Command. This
is usually the first command in the script file and often starts with the word Measure.

Select the Script Command to set the sensor value and check Use for Set Value Command. This
is usually the a command in the script file with the name Set Current Value.

5.10.4 SDI-12 Script Commands

SDI-12 sensors can be read, tested,
and programmed with SDI-12 script
commands.

To execute a script command on the
connected DCU, select the Script
Command and click Execute.

In this example, the SDI-12 sensor
address will be read.

Script File

File Name : |Standard.sdi Browse. . | Fead File

Send File

Script Command : —]
|Head Sensor address ﬂ

[ Use For Sample Command Execute

[ Use Far Set Value Command

The following commands are available for all SDI-12 scripts:

e Measure - Read the sensor and send a service request when data is available. The sensor
responds to this command with a time to wait before data is available and the
number of readings that will be returned. The DCU will send a data command to
the sensor after waiting the specified time or after a service request is received.

e Concurrent - Available for sensors that support SDI-12 Version 1.2. This command
allows the DCU to command several sensors to take readings and then request the
sensor data after waiting the specified time. The sensor responds to this command
with a time to wait before data is available and the number of readings that will be
returned. The sensor will not send a service request when data is available as in the
Measure command. The advantage of the Concurrent command is that it frees the
DCU to read other sensors while waiting for the SDI-12 sensor measurement to

complete.

e Verify - Respond with a sensor dependent self diagnostic message.

e Read Identification - Respond with a string that identifies the sensor and version.

e Read Sensor Address - Send a command using a wild card address to command the
connected sensor to respond with its SDI-12 address. Use this command to find a
sensor’s programmed address. Only one SDI-12 sensor can be connected to the
DCU for this command to work.
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Write Sensor Address - Set the SDI-12

sensor address. Enter address when
prompted by the toolbox program
and click OK to send the command.
In this example, the sensor address
is set to 1.

HydroLynx Systems, Inc.

-~

=¥ sDI Sc ript Command Input

-,

Enter new sensar address

i

o]

Cancel |

Warning! You must set the SDI unit address for the point to the new address
sent to the sensor and send the point parameters to the DCU before you can

continue programming the sensor.

Enter Sensor Address - By default SDI-

12 commands are sent using the
address assigned to the selected
point. Use this command to force
the DCU to use a new address when
sending SDI-12 commands. Click
OK to send the command. In this

-

24 SDI Sc ript Command Input

.,

Enter senzor address

i

o]

Cancel |

example, the sensor address will be forced to 1.

Enter Command - Enter a command to

send to the SDI-12 sensor. Do not
include the sensor address or the
end of command character (!).
These are added by the DCU
program  before sending the
command to the sensor. In this

=¥ sDI Sc ript Command Input

Enter command

"z

o]

Cancel |

example, the XZ command is sent to the sensor to force a zero offset.

-~

| Communication Monitor

Execute sScript Conmmand
Measure Fressure and Temperature

wait for SDI Script Command Response

SDI-1z sSend: am!

SDI-1z Read: 00152

SOI-12 wait 01t seconds for 2 walues

S0I-1z Read: 0O

S0I-12 Send: oQDO!

SDI-12 Read: 0+.0027+26.0
S0I-12 Send: oQDO!

SO0I-12 Read: 0+.0027+426.0
SOI-12 Send: 0DO!

S0I-12 Read: 0+.0027+26.0
SDI-12 Current pressure:
SDI-12 Current temperature: +26.0
Execute Script Command - SuUCCess

Hide

t+.0027F

Save

..................................

The Communications Monitor is displayed when an SDI-12 command is executed. Commands
sent to the SDI-12 sensor are labeled with SDI-12 Send and sensor responses are labeled with
SDI-12 Read. Some commands are repeated by the script to provide redundant responses for
error checking. A repeated response must be matched by at least one other response before it
is accepted by the DCU. Mismatched responses or timeouts terminate the script command.

A102712

Page 69



HydroLynx Systems, Inc.

Scadalynx 50386 Toolbox

5.10.5 Serial Input Examples

5.10.5.1 SDI-12 Single Sensor

Define a single generic SDI-12 sensor as point SI:1. Program the SDI-12 sensor to use address
one, set the Unit ID to 1, set the Unit Reading to 1, select the Standard.sdi script file, and select
the Measure command.

Script Command
Measure

Point | Unit ID | Unit Reading
Sl:1 1 1

Script file
Standard.sdi

5.10.5.2 Multiple SDI-12 Sensors

Define two H350 pressure transducers sensors as points SI:1 and SI:2. Program the first SDI-
12 sensor to use address one, set the Unit ID to 1, set the Unit Reading to 1, select the H350.sdi
script file, and the Measure Pressure command. Program the second SDI-12 sensor to use
address two, set the Unit ID to 1, set the Unit Reading to 1, select the H350.sdi script file, and
the Measure Pressure command.

Point | Sensor Unit | Unit Script Script

ID Reading | file Command
Sl:1 Water Level 1 1 H350.sdi Measure Pressure
Sl:2 Water Level 2 1 H350.sdi Measure Pressure

5.10.5.3 Multiple Readings on one SDI-12 Multi-parameter Sensor

Water quality sensors have multiple parameters in one SDI-12 sensor. Define each water
quality parameter as a different point. The parameters and the order they are defined vary with
each water quality sensor configuration. For example, define Sl:1 for water temperature, Sl:2
for conductivity, SI:3 for dissolved oxygen, Sl:4 for Ph, and SI:5 for turbidity. Set the Unit ID
for each point to 1 and the Unit readings to 1 — 5. Select the Standard.sdi script command and
select the Concurrent command.

Point | Sensor Unit | Unit Script Script

ID Reading | file Command
Sl:1 Water Temperature 1 1 Standard.sdi | Concurrent
Sl:2 Conductivity 1 2 Standard.sdi | Concurrent
SI:3 Dissolved Oxygen 1 3 Standard.sdi | Concurrent
Sl:4 Ph 1 4 Standard.sdi | Concurrent
SI:55 | Turbidity 1 5 Standard.sdi | Concurrent

5.10.5.4 SDI-12 Wireless Lynx

Page 70

An SDI-12 Wireless Lynx DCU uses a master radio to communicate with remote sensors.
When the master radio is turned on, the remote sensor radios power up and are ready to receive
commands. The master radio turns on when it is sent the Wakeup Remotes command in the
H424.sdi script file.

To insure that the master and remote radios are on when doing remote sensor reads, position
the master radio point above all remote sensor points in the Point List and set the Script Sample
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Command to Wakeup Remotes.
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Point | Sensor Unit | Unit Script Script

ID Reading | file Command
Sl:1 Wireless Lynx 1 1 H424.sdi Wakeup Remotes
Sl:2 Water Level 2 1 H310.sdi Measure Pressure
SI:3 Water Temperature 2 2 H310.sdi and Temperature
Sl:4 Remote Battery 2 3 H310.sdi Measure 12V PS

5.10.5.5 ALERT2 GPS Status

The ALERT2 GPS time and status are read from the serial port connected to the ALERT?2
Encoder. The GPS status can be transmitted to the base station on event change and timed
intervals by adding the GPS status point as a Serial Input sensor type using the GPSSER.sdi
script file. This script file has only one command: Measure.

Point | Sensor Serial | Unit Script Script
Input | Reading | file Command
Port
SI:10 | GPS Time Status (lock) | COM2 | 1 GPSSER.sdi | Measure
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5.11 Point Power Up

Select the Power Up sub-page on the I/0O page to display the selected point power up
parameters. To review all points, select each point in the Point List and check the power up
parameters as they are displayed.

The Power Up State of a digital output, analog output, or virtual point type can be defined to:

e Use Last Memory Value Use last state set by an input point, control action or
communication packet.
e Use Programmed Value Set the state to the Power Up Programmed Value.

Point power up states are set when the DCU is powered up, reset, or the point parameters are
sent to the connected DCU by the Toolbox. The power up state or value sets the point scaled
data value. The raw data is computed using the point scaling.

The power up state or value of an input point (Al, DI, UD, PC, Sl) is the last data value read
from the sensor. The data value is not valid until the sensor is read at the next sample time.
Digital Inputs (DI) and counters (UD, PC) are read from the I/O PIC at power up.

5.11.1 Digital Point Power Up

Digital output Power Up

Scaling | Sampling | Feporting | Alaims  Power Up l
Programmed Values are:

Power Up State
o Off " ze Last Memory Y alue (« [ff
e On {* |lze Programmed % alue " On

In this example, the digital output
point is set to the Off state at power up or reset.

5.11.2 Non-Digital Point Power Up
Scaling] Sampling Hepurting] Alarmz  Power Up l

Analog output or Virtual point Power Power Up State
Up Programmed Values are defined
in scaled data units. In this example
the analog output point scaled data
value is set to 5.0 feet at power up or
reset.

" Use Last Meman Yalue
{+ Usze Programmed Walue |5.EIEI j |feet
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6. Reports

A reporting scheme defines when point data is read, logged and transmitted on communication
ports. Reporting schemes contain a set of report actions. The first report action defines when
point data is logged. The other report actions define when point data reports are transmitted on
communication ports. Each report action defines timed and test intervals, event and alarm
report flags, format use, repeat count, and DCU report parameters.

Point reporting assigns a reporting scheme to a point report test (see Point Reporting). More
than one point can be assigned to the same reporting scheme.

Select the Reports page to view, edit, add, delete, save, read or send reporting schemes.

-
El Scadalynx 50386 Toolbox - DCU: 0 - Example configuration ‘ ‘ @Elﬂ

Eile Transfer Monitor Settings Help

DCcu ] 170 Reports ]Controls ] Communications ] Seﬁings] Clock ] Data ] Test ] Securit:.’]
Report List Identification

MNumber: Name New

1: Battery 3 hour repo J Mumber : |1 Add

2: Rainfall 12 hour report —
3: Water level 1 hour report j Mame : Delete

4: Water level 15 minute report = o

5. Water lewel 5 minute report RIS

&: Digital Status 1 hour report Save

ST

7- Wind Speed report

[ Al Reports
s Timed Test On Force On  Alam  Alam On DCU  Samples Format
Action Interval Interval Event Event Alam Format Repeat Receiver Mumber Reported Data Width Prec.
Log Data 3 hours bmintes On  OF OF  Off 0 Off
ALERT - ALERT Radio 3 hours Bmintes On Off Of  Off 0 O
COM1 - Console 1 Oseconds Oseconds OF OF OF Off 0 O
COM2 - Scadalyre Radio Dseconds Oseconds Off Off OfF  Off 0 Off

Timed Interval Report Flags

[+ OnEvert [~ Force

|3 “Mhours -
4'| J I~ OnMam [ Alam Format Delete
Test Interval
F =ne ID_ j Alam Repeat Replace

|5 i“minutes ﬂ [~ On Recsiver

Opened File: C:\Program Files\Scadalynx Toolbox\Lynx386.cfg

LS

6.1 Reporting Scheme Identification

Reporting schemes are numbered starting with the Number 1. The Toolbox assigns the
reporting scheme numbers as new reporting schemes are added. Renumber a reporting scheme
by changing its position with the Report List up/down arrow buttons.

The reporting scheme Name identifies the reporting scheme when assigning it to point
reporting. Reporting scheme names should be unique and can be up to 40 characters long.

6.2 Add a Reporting Scheme

It is easier to copy a reporting scheme with all its report actions than to create a new one.
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5. Select the reporting scheme to copy in the Report List and click Add or Click New to
append a blank reporting scheme.

6. Change the reporting scheme Name.

7. Reposition the reporting scheme with the Report List up/down arrow buttons and click
Save.

6.3 Delete a Reporting Scheme

3. Select the reporting scheme in the Report List and click Delete or check All Reports and
click Delete to delete all reporting schemes.

4. The Toolbox will ask for delete confirmation. Click OK to delete.

5. Click Save to delete the reporting scheme(s) from the configuration file.

Deleting a reporting scheme in the middle of the Report List renumbers the reporting schemes.
When a reporting scheme is deleted or repositioned, reporting scheme numbers are renumbered
in point reporting.

Note: After adding, deleting, or repositioning a reporting scheme, send all reports to the
DCU. If point reporting schemes are renumbered, send all points to the DCU.

Warning! Deleting a reporting scheme that is assigned to a point prevents the point from
logging or reporting data. Check that all point reporting assignments are still defined.

6.4 Read Reporting Schemes

The Read button on the Reports page reads the selected reporting scheme report actions into
the Toolbox memory from the connected DCU and updates the Toolbox display. Check All
Reports to read all reporting schemes.

This button does not read all the DCU configuration parameters. Use the Read All Parameters
button on the DCU page or Read All Parameters in the Transfer menu pull-down to read all
parameters.

6.5 Send Reporting Schemes
The Send button on the Reports page sends the selected reporting scheme report actions in the
Toolbox memory to the connected DCU. The current configuration is also saved to the disk
file name shown in DCU Identification. Check All Reports to send all reporting schemes.
This button does not send all the DCU configuration parameters. Use the Send All Parameters

button on the DCU page or Send All Parameters in the Transfer menu pull-down to send all
parameters.
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6.6 Report Actions

Action List

Timed Test On Force On Alam  Alam On DCu Samples Format

Action Interval Iterval Ewvent Event &am Format Repeat Receiver Mumber Reported Data Width Prec.
Log Data 1 hour Bminstes On  Of Of Of 0 Off
ALERT - ALERT Radio 1 hour Sminutes  On O  OfFf  Off 0 (i
COMT - Console 1 ODseconds Oseconds OF OF OF Of ] Off
COMZ2 - Scadalyrx Radio ODseconds Oseconds OF OF OF Of 0 COff

Timed Interval Report Flags Report To DCU

|_| ;Il J v On Evert [ Force DCU Number - ﬂ

hours - -
=l [~ OnAam [~ Alam Format Repart Fommat Delete
Test Irrtew_eﬂl ID—j Alam Repeat Samples Reported ID_:Il Data : |Decimal Replace
5 Al”’"”'—“‘?s =l [~ On Recsiver Width : ID_j Precision : ’D_j

Each report action can have different intervals and flags set. For example, point data can be
logged at a different interval than it is transmitted on a communication port.

6.6.1 Edit a Report Action

1. Select a report action in the Action List.
2. Edit the report action parameters.
3. Click Replace.

Report action intervals are:

e Timed Interval  Sample point data on this interval and report without testing point
data. Enter zero to disable timed interval reporting.

e Test Interval Sample point data on this interval and report if point reporting test
criteria is met. Enter zero to disable test interval reporting.

Reporting scheme report flags are:

e OnEvent Report when a point event flag is set. Events are point data changes
that occur other than on the timed or test intervals. Digital inputs and
counters can be programmed to set the event flag on change.
Communication and control commands that change point data
values also set the point event flag.

e Force Report immediately on events, do not use event offset delays.

e OnAlarm Report when a point alarm flag is set. A point alarm flag is set when
an alarm criteria is active. The point alarm flag overrides
communication port hold off timers. It will also change the reporting
format if the use alarm format box below is checked.

e Alarm Format  Check to use the communication port alarm format when a point
alarm flag is set. For example, the Complementary Pair alarm format
can be used to control a remote station. The alarm format on a GOES
radio will transmit the data using the random reporting channel.

e Alarm Repeat Number of times to repeat an alarm report. The default is to report
with no repeats. A repeat count of 1 will transmit 2 reports.

e On Receiver Report on receiver radio, not transmit radio.
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Reporting scheme Report to DCU parameters are:

e DCU Number Destination DCU number for a self report packet. Required by
reporting protocols use destination addressing (e.g. ScadaLynx). For
ALERT2 remote control set the source address of the remote station
to be controlled. This number is transmitted as the destination
address on the ALERT2 MANT header. Leave this field blank if not
required.

Reporting scheme Report Format parameters (Orbcomm format only) are:

e Samples Reported Number of samples in data packet .

e Data Data format: decimal, hexadecimal, 64base binary.
e Width Data field width.
e Precision Shift data decimal to right by this precision then report integer.

6.6.2 Delete a Report Action

1. Select a report action in the Action List.
2. Click Delete. The report action parameters are cleared.

6.6.3 Report Action Examples
Several reporting scheme examples are described below.

6.6.3.1 Timed and Sample Interval Reporting

Action List

Timed Test On Force On Alam  Alam On DCU  Samples Format
Action Interval Interval  Ewent Event Alamm Format Repeat Receiver Mumber Reported Data Width Prec.
Log Data 3 hours Sminutes  On  Of  Of  Off 0 Cff
ALERT - ALERT Radia 3 hours Bminstes On OF OF  Of ] Off
COM1 - Console 1 Oseconds Oseconds OFf OF OF  Of 0 Cff
COMZ - Scadalyrx Radio Dseconds Oseconds OFf OF OF Off ] Off

e Log and transmit point data on ALERT1 radio every 3 hours.

e Sample point data every 5 minutes, log report and transmit on ALERT1 radio if point
reporting criteria are met.

e Do not report on events.

e Do not report alarms or use alarm formatting.

Assign this reporting scheme to analog, digital, and serial point types.

6.6.3.2 Timed and Event Reporting

el Timed Test On Force On Alarm Alam On DCU  Samples Format
Action Irterval Interval  Ewvert Event Alam Format Repeat Receiver Mumber Reported Data Width Prec.
Log Data 12hours  Sminutes On  OF  OF  Off 1] Off

ALERT - ALERT Radio 12hours  Smintes On  On  OF  Of ] Off

COM1 - Console 1 Dseconds Oseconds OF O OfF  Of ] Off

COM2Z - Scadalyr Radio Oseconds Oseconds OF OF OF  Off ] (Off

e Log and transmit point data on ALERT1 radio every 12 hours.
e No sample interval.
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e When a point event flag is set, log report and transmit on ALRET radio.
e Force report, override transmit event offset.
e Do not report alarms or use alarm formatting.

Assign this reporting scheme to rainfall sensors.

6.6.3.3 Event Only Reporting

Action List

Timed Test On Force On  Alam  Alam On DCU  Samples Format
Action Interval Iterval  Ewent Event Mlamm Format Repeat Receiver Mumber Reported Data Width Prec.
Log Data Dseconds Oseconds On O OF  Off 1] Off
ALERT - ALERT Radio Dseconds Oseconds On OF OF  Of 1] Off
COMT - Console 1 Dseconds Oseconds Off OfFf Off  Of 0 Off
COMZ - Scadalyre Radio Dseconds Oseconds OF OF OF  OfF 1] Off

e Log and transmit point data on ALERT1 radio on events only.
e No timed or sample interval or alarm reporting.

Assign this reporting scheme to ALERT1 wind sensors.

6.6.3.4 Alarm Reporting

Action List

Timed Test On Force On Alam  Alamm On DCU  Samples Format
Action Interval Interval  Ewvernt Event Alarmm Format Repeat Receiver Mumber Reported Data Width Prec.
Log Data 1 hour Sminutes  On  Off  Off Off 0 Off
ALERT - ALERT Radio 1 hour Sminutes On OFf On On 2 Off
COMT - Console 1 Oseconds Oseconds OF OfF OF  Of 0 Off
COMZ - Scadalyre Radio Oseconds (seconds OfF OF Off Off 1] O

e Log and transmit point data on ALERT1 radio every 1 hour.

e Sample point data every 5 minutes, log report and transmit on ALERT1 radio if point
reporting criteria are met.

e When a point event flag is set, log report and transmit on ALERT1 radio. Force event
is not required for alarms since alarms always override event transmit offset.

e When a point alarm flag is set, log report and transmit on ALERT1 radio using alarm
format with 2 alarm repeats (3 reports total).

Assign this reporting scheme to points with alarms defined to transmit a control command in
an alarm format to a remote DCU.

6.6.3.5 Log Data Only Reporting

Action List

Timed Test On  Force On  Alam  Alam Cn DCcu
Action Interval Interval  Ewent Evert Alarm Format Repeat Receiver Mumber  Phone Number
Log Data 1 hour Bminutes  On Off Off Off 0 Off
ALERT - ALERT Radio Dseconds 0Oseconds Off Off Off Off [i] Off
COMT - Consale 1 Dseconds Oseconds Off Off Off Off 0 Off
COMZ - Scadalyree Radio Dseconds 0Oseconds Off i it it [1] it

e Log point data every 1 hour. Do not transmit on ALERT1 radio.
e Sample point data every 5 minutes, log report if point reporting criteria are met.
¢ When a point event or alarm flag is set, log report

Assign this reporting scheme to points with alarms that trigger control actions but whose data
IS not needed at the base station.
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6.6.3.6 ALERT1 and GOES Radio Reporting

Action List Timed Test On  Force ©On  Alam  Alam On DCU

Action Interval Interval Evert Ewent Alam Format Repeat Receiver Number  Phone Mumber
Log Data 15 minutes 5 minutes  Off Off Off Off 0 Off

ALERT - ALERT Transmitter 1 hour Bminutes  Off Off Off Off 0 Off

COM1 - Console 1 Oseconds Oseconds Off Cff Off Off 0 Off

COMZ - GOES Radio 15 minutes O seconds  OF Cff Off Off 0 Off

e Log point data every 15 minutes.

e Transmit point data on ALERTL radio every 1 hour.

e Sample point data every 5 minutes, log report and transmit on ALERT1 radio if point
reporting criteria are met.

e Transmit point data to the GOES radio buffer every 15 minutes. The GOES radio will
transmit its buffered data using parameters defined in the communication port
configuration.

Assign this reporting scheme to points that transmit data reports on the ALERT1 and GOES
radio.

6.6.3.7 Log Data for Polled Reporting

Action List Timed Test On  Force On Alamm  Alam On DCU

Action Interval Interval Event Ewent Alamm Format Repeat Receiver Number  Phone Mumber
Log Data 1 hour Sminutes  On Off Off Off 1] Off

ALERT - ALERT Radio Dseconds Oseconds Off Cff Off Cff 0 Off

COMT - Console 1 Dseconds Oseconds Off Off Off Off 1] Off

COM2 - Scadalyrx Radio Dseconds Oseconds Off Cff Off Cff 0 Off

e Log point data every 1 hour. Do not transmit on ALERT1 or ScadaLynx radio.
e Sample point data every 5 minutes, log report if point reporting criteria are met.
e When a point event flag is set, log report.

Assign this reporting scheme to points that do not self report but are polled to retrieve logged
data.

6.6.3.8 ALERT1 and ScadaLynx Radio Reporting

Action List Timed Test On  Force On Alam  Alam On DCU

Action Interval Interval ~ Event Ewert Alam Fomat Repest Receiver Number  Phone Number
Log Data 1 hour Sminutes  On On Off Off 1] Off

ALERT - ALERT Radio 12hours  Oseconds On On Off Off 1] Off

COMI - Console 1 Oseconds Oseconds Off ff Cff Off 0 Cff

COMZ - Scadalyr Radio 1 hour Bminutes  On Off Cff Off 1] Cff

e Log and transmit point data on ScadaL.ynx radio every 1 hour.

e Transmit point data on ALERT1 radio every 12 hours.

e Sample point data every 5 minutes, log report and transmit on ALERT1 and ScadaL.ynx
radio if point reporting criteria are met.

e When a point event flag is set, log and transmit point data on ALERT1 and ScadaLynx
radio.

Assign this reporting scheme to points that report on the ALERT1 and ScadaLynx radio.
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6.6.3.9 ALERT2 Radio Reporting

e Timed Test On Force On  Mam  Alam On DCU  Samples Format
Action Interval Interval  Event Event Alam Format Repeat Receiver Mumber Reported Data Width Prec.
Log Data 1 hour Sminstes  On  OF  OfF  Off 0 Off

COM1 - Console 1 Oseconds Oseconds OFf OF OF  Of 0 Off

COMZ - ALERTZ2 1 hour Sminutes On  OfFf O  Of 0 Off

e Log and transmit point data on ALERT?2 radio every 1 hour.

e Sample point data every 5 minutes, log report and transmit on ALERT?2 radio if point
reporting criteria are met.

e When a point event flag is set, log and transmit point data on ALERT2 radio.

Assign this reporting scheme to points that report on the ALERT? radio.
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7. Controls

A control group defines control actions that are executed when the control is turned on or off.
More than one control action can be assigned to a control group. Control actions include
turning a digital output on or off, writing a value to an analog output or virtual point, and
changing the DCU configuration file. Control actions are executed when point alarm criteria
are met. A point alarm is assigned to a control group. More than one point alarm can be
assigned to the same control group.

Select the Controls page to view, edit, add, delete, save, read or send control group.

% Scadalynx 50386 Toolbox - DCU: 1500 - ALERT1 Example co =N

IFiIE Transfer Monitor  Settings  Help

|| DCU I 14D ] Reports  Controls lCnmmunications ] Settings I Clock I Data ] Test ] Sec:urit)rl I
Control List |dertification

MNumber: Name M
i - Mumber : |1 Add

2 Gate Opening Carntrol J

3: Repeater Control j Mame Delete

FRoad Crossing Contral
Save

Actions ] Conditions

Control Points Control Actions Control On Control Off

615051 DO:1 Road Crossing Caontral Add > 15051 DO:1  Road Crossing j
71506 AD:1 Gate Opening
81507 VI:1 Repester Control j

Port >
Control Files

1160new cfg B Browse... | Control Poirt :|H0ad Crossing Control Delete
Mblﬁd.c‘fg |_' | _I _I
45000 .cfg . Add = On - | Set | |On —10Of : | 5et - | O - Replace
50223 CFG _ > | o ] Offset ~]| =

H03860-M cfg - Pulse |0 illseconds Pulse - |0 j‘seconds

02/17/2017 10:59:49 : Opened File: C:\Program Files (x86)\Scadalynx Teolbox\Lyn:386.cfg

7.1 Control Group Identification

Control groups are numbered starting with the Number 1. The Toolbox assigns the control
group numbers as new control groups are added. Renumber a control group by changing its
position with the Control List up/down arrow buttons.

The control group Name identifies the control group when assigning it to a point alarm. Control
group names should be unique and can be up to 40 characters long.

7.2 Add a Control Group
It is easier to copy a control group with similar control parameters than to create a new one.

When a control group is copied, all the control group parameters in the Control sub-pages are
also copied.
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1. Select the control group to copy in the Control List and click Add or click New to append
a blank control group.

2. Change the control group Name.

3. Reposition the control group with the Control List up/down arrow buttons and click Save.

Note: After adding, deleting, or repositioning a control group, send all controls to the
DCU. If point alarm control groups are renumbered, send all points to the DCU

7.3 Delete a Control Group

1. Select the control group to delete in the Control List and click Delete or check All Controls
and click Delete to delete all control groups.

2. The Toolbox will ask for delete confirmation. Click OK to delete.

3. Click Save to delete the control group in the configuration file.

Deleting a control group in the middle of the Control List renumbers the control groups. When
a control group is deleted or repositioned, control group numbers are renumbered in point
alarms.

Note: After adding, deleting, or repositioning a control group, send all controls to the
DCU. If point alarm control groups are renumbered, send all points to the DCU.

Warning! Deleting a control group that is assigned to a point alarm prevents the point
alarm from executing a control. Check that all point alarm controls are still defined.

7.4 Read Control Groups

The Read button on the Controls page reads the selected control group parameters into the
Toolbox memory from the connected DCU and updates the Toolbox display. Check All
Controls to read all control groups.

This button does not read all the DCU configuration parameters. Use the Read All Parameters
button on the DCU page or Read All Parameters in the Transfer menu pull-down to read all
parameters.

7.5 Send Control Groups

The Send button on the Controls page sends the selected control actions in the Toolbox
memory to the connected DCU. The current configuration is also saved to the disk file name
shown in DCU Identification. Control parameters include the identification, actions, and
condition parameters in the Control sub-pages. Check All Controls to send all control groups.

If a control action uses a configuration file, the file is sent when the control parameters are
sent. To reduce DCU programming time the file is automatically sent only once per connection.
The file will not be sent again if the point parameters are sent again unless the file name is
changed or the Toolbox disconnects and reconnects to the DCU.

This button does not send all the DCU configuration parameters. Use the Send All Parameters

button on the DCU page or Send All Parameters in the Transfer menu pull-down to send all
parameters.
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7.6 Control Actions
Multiple control actions can be assigned to a control group. Control actions types are:

e Digital output point control  Set scaled state of a digital output point.
e Analog output point control Set scaled data value of an analog output point.

e Remote control Set scaled data value of a virtual point to be reported on
a communication port using an alarm format.

e File control action Load a new configuration file.

e Port control action Transmit data on a communication port.

Actions l Conditions ]

Cortrol Points Control Actions Control On Control i
6 1505.1 DO:1 Road Crossing Control Add > Rioad Crossil =t O

71506 AO:1 Gate Opening
Port =

81507 V1:1 Repeater Control

.

Control Files

1160new cfg +  Browse.. | Control Point :|Road Crossing Control Delete
2wtbrad cfg = R

49000 cfg Add> | on:[se o o -[set -|[or = Replacs
50223.CFG = . =
50386D-M.cfg - Pulse ;|0 jseu:nnds Pulse ;|0 jseconds

7.6.1 Edit a Control Action

1. Select the control action in the Control Actions list.
2. Edit the control action parameters and click Replace.
3. Reposition the action with the Control Actions list up/down arrow buttons and click Save.

The control action parameters are:

e On Control action and scaled data value when control is turned on.
Set  Set scaled data value in control point.
None No action, do not change control point data value.
Add  Add scaled data value to control point data value.
Tsync Set the DCU time to the point report time.
Reset Restart the DCU application program.
o Off Control action and scaled data value when control is turned off.
o Set  Setscaled data value in control point.
o None No action, do not change control point data value.
o Add Add scaled data value to control point data value

O O O O O

e Pulse Turn off control after number of seconds.
e Control File Configuration file to load when control is turned on. There is no control
off action.

7.6.2 Add a Control Action
1. Select an output point from the Control Points list or a configuration file from the Control

Files list. Click Browse to search for a control file. An open file dialogue window is
opened. Select the file and click Open.
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2. Click Add to append the control point or file to the Control Actions list.
3. Edit the control action parameters and click Replace.
4. Reposition the action with the Control Actions list up/down arrow buttons and click Save.

7.6.3 Delete a Control Action

1. Select the control action in the Control Actions list.
2. Click Delete to remove it from the Control Actions list.

7.6.4 Control Action Examples
7.6.4.1 Digital Output Control Action

In this example, when the Cortrol Actions Control On Cortrol Off
(o0 g100) BRIV (1o B I (o= 0 1505.1 D01 Road Crossing Control Set On/2 seconds  Set Off

Road Crossing Control
digital output scaled data
state is set to 1 (on) for two

(2) seconds and then turned
offt. Cortrol Paoint :|Hn:nau:| Crossing Control Delete

On: |Set ﬂ|0n jOH : |Set ﬂ|DH j Replace

.

When the control is turned R
off the Road Crossing Pulse |2 ﬂsecnnds Pulse - |0 jsecnnds
Control digital output scaled

data state is set to O (off).

Note: The scaled control state is converted to the raw state with point scaling before the
physical output state is set.

7.6.4.2 Analog Output Control Action

In this example, when the Contral Actions Contral On Control Off
control is turned on the Gate
Opening analog output
scaled data is set to 5.00
feet.

1506 AD:1  Gate Openi

Lels

When the control is turned ~ Certrol Point :/Gate Opening Delete
off the Gate Openinganalog ~ on:[set |50 ofi:[st ~[000 | Repisce

guo'qto)tic’:a sfaled data is setto . o ﬂsecnnds Pulse : [0 jlsecnnds

i

Note: The scaled control data value is converted to the raw data value with point scaling
before the physical output value is set.
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7.6.4.3 Remote Control Action

Control Actions Cortrol On Control Cff
1507 VIl Siren remote cortrol  Set 1

Remote Control Actions set
virtual point scaled data to
control on and off states.

The control point must have
alarms defined for the =
control states to force a Corirl Poit :Siren remote conrol ~ :
report on a communication ~ On:|Set =1 jOﬁ:|Se¢ ~|j0 j Replace |
port using an alarm format. Pulse :Iﬂ_jsecunds Pulse :Iﬂ_jsecunds

Scaling Samplingl Reporting  Aams |F'ower Up

Alams
Mo.  Control Alam Test Type  Alamn Range Rezet Range Change Alam Reset Time
1 - 1 control 0 - 2 control 0 control in 0 seconds 0 seconds -

2 Mane In Range 0 - 0 control -1 -1 contral 0 control in 0 seconds 0 seconds

In this example, the Siren remote control point has on control on state of 1 and a control off
state of 0. Both the control on and off states are defined as alarm conditions but are not assigned
to another control. The point alarm flag is set to force a report using the alarm format and alarm
repeat count as shown below.

Scaling I Sampling Reporting |.Narrn5 I Power Up I

— Report Tests
No. Change : |1 —I Limit : I —I Report : &: Alam report 1 hour / 1 min ;I Add |
: 8: Alamm report 1 hour / 1 min J Delete |
B
Timed Test On  Force On Alam  Alam On DCuU
Action Interval Interval  Event Evert Alarm Format Repeat Receiver Mumber  Phone Mumber
g 1 minute On 0 0 ¥ 0
ALERT - ALERT Radio 1 hour 1 minute On Off On On 1 Off
COM1 - Console 1 Dseconds 0Oseconds Off Off off Off 1] Off
COMZ - Scadalyrx Radio Oseconds 0seconds Of Off i Off 0 Off

The alarm format is define in the communication port transmit sub-page.

7.6.4.4 File Control Action SILT RS Control On___ Control Off

PassAll cfg j

In this example, the j
PassAll.cfg  configuration
file is loaded to change the

ALERT1 radio port repeater

pass/block list to pass all
reports. Replace
Control File :IF'ass.i'JI.cfg Read File | Send File

Note: The control file
action forces the DCU to read a new configuration file and restart its operations for the
new configuration.
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The DCU must have the configuration file stored in its memory to read when the control action
is executed. Click Send File to force the toolbox to send the configuration file to the connected
DCU. Click Read File to read a configuration file from the connected DCU.

Control configuration files are automatically sent to the connected DCU when the control
parameters are sent. To reduce DCU programming time the file is automatically sent only once
per connection. The file will not be sent again if the control parameters are sent again unless
the file name is changed or the Toolbox disconnects and reconnects to the DCU.

7.6.4.5 Port Control Action Contral Actions Control On Control Off

Select the communication
port to transmit data when
the control action is turned
on.

4
|
reen |

Replace

The current data values for
points that normally report
on this communication port Cortrol Port : |ALERT - ALERT Radio j
are transmitted.

7.7 Control Conditions

Control conditions can be defined that set criteria to be met before a control is turned on.
Multiple control conditions can be defined for different points or the same point.

Actions  Conditions ]

Foints Control Conditions
120 UD:2  Rain gauge 123 al:3  PT water level »=1.80
123 a3 PT water level ] OR 12611 DIl Emergency status sensor = [n

1261 DE1 Emergency statuz sé

128 16 Batteny voltage
129 Y11 Siren remote control

O 0P —

Teszt Paint :|F'T waker level Delete
0R  »| Test:[>= | Vale[150 =

7.7.1 Edit a Control Condition

=

Select the control condition in the Control Conditions list.

Edit the control condition parameters and click Replace.

3. Reposition the control condition with the Control Conditions list up/down arrow buttons
and click Save.

N

The selected point scaled data value is compared to a test value using the test criteria. The
control is turned on if the test criteria are met.

e OR/AND Multiple condition Boolean test.
o OR  Turnon control if any criterion is met. Turn off when all criteria are not
met.
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Scadalynx 50386 Toolbox

o AND Turnon control if all criteria are met. Turn off if any criterion is not met.

o Test Test criteria operator
o = equal
o I= not equal
o > greater than
o >= greater or equal
o < less than
o <= less or equal
e Value Test value compared to point scaled data value.

7.7.2 Add a Control Condition

Select a point from the Points list.
Click Add to append the point to the Control Conditions list.
Edit the control condition parameters and click Replace.

el A

and click Save.

7.7.3 Delete a Control Condition

1. Select the control condition in the Control Conditions list.
2. Click Delete to remove it from the Control Conditions list.

7.7.4 Control Condition Examples
7.7.4.1 Turn on Control When Any Condition Met

The control is turned on ”
Cantral Conditionz

Reposition the control condition with the Control Conditions list up/down arrow buttons

when the PT water level 123 A3 PT water level
reaches 1.50 feet or if the |OR 1261 DI Emergency status sensar
Emergency status sensor
turns on.

The control is turned off if
the PT water level drops

[
n
o

Lel»

below 1.50 feet and the Test Paint :|Emergen|:_lrl status sensor
Emergency status sensor aF = Tast: |= j Y alue :|Eln = -
turns off. =
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7.7.4.2 Turn on Control When All Conditions Met

The control is turned on ”

Cantral Conditions
when the PT water level 123 A3 PT water level
reaches 1.50 feet and if the |&HD 120 W01 Remote contral enabled
Remote control enabled
sensor value is 1.

[} ‘i-i"
e
L]

The control is turned off if
the PT water level drops

below 150 feet or the Test F'u:uint:|Flemu:ute contral enabled
Remote control enabled BND v Test:|= | Walue:]1 j

sensor value is not 1.
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The ScadaLynx 50386 DCU has an ALERT1 radio port and up to 6 communication ports (two
ports are standard) that can be setup as consoles, transmitters, receivers, or repeaters.

Select the Communications page to view, edit, add, delete, save, read or send port parameters.

1 Scadalynx 50386 Toolbox - DCU: 1500 - Douglas Reservoir =JoEd
File Transfer Monitor Settings Help
Dcu ] 140 ] Heports] Controls  Communications lSeﬂings] Clock ] Data I Test I Security]
Port List |dentification
Mame Type Function Description New
ALERT Radic  Repeater ALERT Radio j Mame : |ALERT Add
COM1  Seral Consale Console 1 _—
COMZ  Seral Console Console 2 j Type : |Radio - Delete
Function : Repeater - Save
Description : E
|ALERT Radio oo
en
v Al Ports
Settings lTlansrnit] Heceiver] Repeaterl
Port Settings
Baud Rate : |3l]] ﬂ
Parity : |Nu:|ne j
Data Bits |E ﬂ
Stop Bits : |1 ﬂ
Flow Control : |Nu:-ne ﬂ
RTSCortrol : [Aways Off e
Read all Ports - Success
8.1 Communication Port Identification
The Port List displays the port - Part List
identification: Mame Type Function Drezcription
ALERT Radio Repeater ALERT Radio _:J
COMT Serial Conzole Conzole 1
Port Name COMZ  Serial Conzole Conzole 2 j
Port Type

Port Function

Port Description

Select a port on the Port List to display its parameters on the Communication sub-pages.
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8.1.1 Port Name

The port Name describes the physical port connection:

e ALERT DCU radio port for ALERT1 transmitter and receiver.

e COM1 DCU SLB COML1 port. Used primarily for Toolbox programming.
e COM2 DCU SLB COM2 port. Used to connect to modems or radios.

e COM3 DCU Communication Add-on board COM3 port.

e COM4 DCU Communication Add-on board COM4 port.

e COMS5 DCU Communication Add-on board COMS5 port.

e COM6 DCU Communication Add-on board COM6 port.

8.1.2 Port Type

The port Type describes the equipment connected to | !dentification
the communication port:

Name : |[ALERT
e Disabled  Portis not used. Type - [Radio ~|
e Serial Direct connect to a Toolbox
computer or serial modem | Function:|Transmiter =]
device. Description :
e Modem Dial-in or dial-out with a serial | [ALERT1Radio
modem device.
e Radio Control the transmit power, key

outputs before sending data.

8.1.3 Port Function
The port Function determines how the DCU uses the communication port:

e Console DCU programming/monitor with the Toolbox or HyperTerminal
program.

e Transmitter Send data reports based on reporting schemes.

e Receiver  Receive reports, process and/or repeat them on other ports.

e Repeater  Receive and retransmit reports on the same or other ports.

8.1.4 Port Description

Description is for display only to describe the communications port, limited to 40 characters.

8.2 Add a Communications Port

It is easier to copy a port with all its sub-pages than to create a new one. When a port is copied,
all the port parameters in the Communications sub-pages are also copied.

1. Select the port to copy in the Port List and click Add or click New to append a blank port.
2. Change the port identification parameters.
3. Reposition the port with the Port List up/down arrow buttons and click Save.

Note: After adding, deleting, or repositioning a port, send all ports to the DCU.
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8.3 Delete a Communications Port

1. Select the port in the Port List and click Delete or check All Ports and click Delete to
delete all ports.

2. The Toolbox will ask for delete confirmation. Click OK to delete.

3. Click Save to delete the port from the configuration file.

Deleting a port in the middle of the Port List renumbers and renames the remaining ports.

Warning! When a communication port is deleted or repositioned, report actions are not
automatically renumbered. Check that report actions are defined correctly and resend
them to the DCU.

Note: After adding deleting, or repositioning a port, send all ports to the DCU.

8.4 Read a Communications Port

The Read button on the Communications page reads the selected port parameters into the
Toolbox memory from the connected DCU and updates the Toolbox display. Port parameters
include the identification and sub-page parameters on the Communications page. Check All
Ports to read all ports.

This button does not read all the DCU configuration parameters. Use the Read All Parameters
button on the DCU page or Read All Parameters in the Transfer menu pull-down to read all
parameters.

8.5 Send a Communications Port

The Send button on the Communications page sends the selected port parameters in the
Toolbox memory to the connected DCU. The current configuration is also saved to the disk
file name shown in DCU Identification. Port parameters include the identification and sub-
page parameters on the Communications page. Check All Ports to send all ports.

This button does not send all the DCU configuration parameters. Use the Send All Parameters
button on the DCU page or Send All Parameters in the Transfer menu pull-down to send all
parameters.

8.6 Communications Port Settings
Select the Settings sub-page to setup a communications parameters:

e Port Settings Port communication parameter settings.
e Modem Settings Modem communication parameter settings.
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8.6.1 Port Settings
The Port Settings are:

e Baud Rate

Parity

Data Bits

Stop Bits

Flow Control
o None

o Xon/Xoff Software flow control.

e RTS Control

HydroLynx Systems, Inc.

Communication baud rate: 300, 1200, 2400, 4800, 9600, 19200,
38400, 57600, 115200, 230400, 460800, 921600.
Communication parity: None, Odd, Even, Mark, Space.
Communication data bits: 5, 6, 7, 8.

Communication stop bits: 1, 2.

Use for null-modem connections.
o RTS/ICTS Hardware flow control for ports connected to modems.

o Always Off Use for null-modem connections.
o Always On Use for modem connections.
o RTS Toggle Turn RTS on for transmit and wait for CTS on before transmitting.
Turn RTS off to receive. Use for half-duplex communication. The
wait time is limited by the RTS timer described in the Transmit
sub-page below. The transmission is cancelled if CTS does not
turn on and Flow Control is RTS/CTS. If Flow Control is None
the transmission proceeds after the RTS timer expires.

Equipment Type Baud Parity | Data | Stop | Flow RTS

Rate Bits | Bits | Control Control
ALERT1 Radio 300 none |8 1 none Always off
ALERT]1 Serial GPS 4800 none |8 1 none Always off
ALERT?2 Repeater 19200 |none |8 1 none Always off
ALERT?2 Transmitter 9600 none |8 1 none Always off
GOES Seimac Radio 9600 none |8 1 none RTS Toggle
GOES Signal Radio 9600 none |8 1 none RTS Toggle
Microwave Analog 1200 none |8 1 none RTS Toggle
Modem
MODBUS 9600 none 8 1 none Always off
Orbcomm Quake 1000 19200 | none |8 1 none RTS Toggle
ScadalLynx Radio 9600 none |8 1 none RTS Toggle

Settings ] Transmit] Heceiver] Hepeaterl

Fuort Settingz Modem Settings
Baud Rate : |3EMDIZI j Initialization string :
Berl - |None ﬂ |ATEDOGTMOLC14D050=1
Drata Bits : |8 ﬂ
Stop Bits |‘| ﬂ
Flow Contral : |F|ts.-’EtS ﬂ
RTSCaontrol : |Alwa_l,ls O ﬂ
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8.6.2 Modem Settings
The Modem Settings are:

e Initialization string

Scadalynx 50386 Toolbox

The Initialization string is sent to the modem when the communications port is enabled. It is a
list of modem AT commands that setup the modem operation for use with the DCU. In the
example above the AT command performs the following modem initialization:

e EO Echo off. Modem does not echo DCU commands.

e Q1 Quiet mode. Modem does not send messages to the DCU.
e &C1 Carrier Detect mode shows state of carrier.

e &DO0 DTR signal ignored. Required because DTR is off when DCU powers down.
e S0=1 Answer call after one ring.

8.7 Communications Port Transmit Setup

Select the Transmit sub-page to setup transmitter parameters. ALERT?2 transmit formats will
show an additional ALERT2 sub-page, see Section 8.10. GOES transmit formats will show an
additional ALERT?2 sub-page, see Section 8.10.

Transmit Timers
Transmit Alarms

TDMA Parameters
Carrier Detect
Transmit Actions

Seftings  Transmit lHecei\rerl Hepeater]
Transmit Timers

Power On : (400 ﬂmilliseconds
Power Off : |50 ﬂmilliseconds

PTT On : 100 illmilliseconds

PTT Off : |50 j‘milliseconds

Transmit Alarms

Alarm repeat count : |0 j‘

Comat  [ALERT -

8.7.1 Transmit Timers

Transmit Parameters

Radio and Serial port communication timers.
Alarm repeat count and alarm format.

TDMA enable and transmit timers.
Carrier detect enable, on and drop wait.
Test transmits command for radio type.

Transmit Parameters

Fomat : [ALERT1 -l
Preamble : | 100 j‘ milliseconds
Huold-off Wait :Iﬁ ﬂ seconds

Timed Cffset

[v* Random
Test Offzet :
[v¥ Random

Event Offzet

[ Random

HH : MM : 55

o o =
cll ol =
ol

TDMA Parameters
[~ Enable TDMA

Frame Length ;|0 j‘millisecunds
Slot Length ;|0 ﬂmilliseconds

Slot Offset ;|0 ﬂmilliseconds

[ Camier Detect Check
Camier On Wait :|2000 j‘milliseconds
Camier Drop Watt :|100 ﬂmilliseconds

Preamble length, transmit format, hold-off wait, offsets.

Transmit Actions

Test Transmit
Data

Test Transmit
Test Transmit
Test Transmit

Set Default
Parameters

Test Transmit
Taones

High Tane
Low Tone

Mo Tone

Transmit Timers are dependent on the port type: Radio, Serial, Modem and format.
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8.7.1.1 ALERT1 Radio Port Transmit Timers

Transmit Timers

ALERT1 Radio Transmit Timers are: Power On : [800 ﬂmillisecunds
e Power On Power Off - |50 ﬂmillisecunds
e Power Off PTTOn:[100  —Jmiliseconds
« PTTOn -
e PTT Off PTT Off : |50 ﬂmillisecunds

The Power On timer defines the time to wait in milliseconds after turning on the radio transmit
power before turning on the radio PTT (radio key).

The Power Off timer defines the time to wait in milliseconds after the radio PTT is turned off
before the radio transmit power is turned off. The default is 50 milliseconds. Set to O if the
Power On wait is 0. The Radio Power On and Power Off timers are dependent on the radio

type.

Radio Type Power On Wait Power Off Wait
(milliseconds) (milliseconds)

Motorola Arnet 25 50

Maxon 400 50

Ritron 400 50

Radio receiver is powered on 0 0

The PTT On timer defines the time to wait in milliseconds after turning on the radio PTT before
transmitting preamble (tone) or data. The default is 100 milliseconds. Increase this time if the
receiving equipment needs more time to power up after receiving carrier detect.

The PTT Off timer defines the time to wait time in milliseconds after a transmission is sent
before the radio PTT is turned off. The default is 50 milliseconds.

Transmit Timers

8.7.1.2 Serial Port Transmit Timers

Serial port Transmit Timers are:

e RTS On Wait RTS On : (] %lmillisec:nnds
 RTS Off Wait RTSOf :[50  —miliseconds

The RTS On and RTS Off timers are used when the port settings have RTS Control set to RTS
Toggle. Set the timers to zero otherwise.

The RTS On timer defines the time to wait in milliseconds after turning on RTS for the CTS
signal to go high. If CTS does not go high, the transmission is terminated.

The RTS Off timer defines the time to wait in milliseconds after a transmission is sent before
RTS is turned off. Use a long enough wait to prevent data transmission truncation.

8.7.1.3 Modem Port Transmit Timers

Modem port Transmit Timers are the same as serial port types.
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Modem Type RTS On Wait RTS Off Wait
(milliseconds) (milliseconds)

ScadaLynx radio 100 500

Microwave modem 200 100

GOES radio 100 50

Orbcomm Quake 1000 radio 10000 50

8.7.2 Transmit Parameters

Transmit Parameters are:

Format
Preamble
Hold-off Wait

Transmit Parameters

Format: |ALERTT |

Preamble : (100 i‘ milliseconds
Hold-off Wait : [20 i‘ seconds

Timed Offset: _HH - MM : 55

[+ Random ID_ |5_ ID_i‘

Timed Interval Transmit Offset and Random Option | TestOffset: -
Test Interval Transmit Offset and Random Option | Rendem p | ID_:‘

Event Offset

Event Transmit Offset and Random Option v Rendom 0 [1 o =

Format selects the data packet format transmitted on this port, Transmit formats are:

Note

ALERT1

ALERT1 Comp Pair
ALERT2 Encoder
ALERT2 Network
ALERT2 Repeater

GOES Seimac
GOES Signal

MODBUS
Orbcomm
ScadalLynx

Serial GPS

Serial Port Output

NWS ALERT?1 protocol (see Appendix C)

ALERT1 control format (see Receiver Control and Appendix C)
NHWC ALERT?2 protocol transmit or legacy repeater.
NHWC ALERT?2 protocol on network, not radio.

NHWC ALERT?2 protocol on HDR repeater.

ALERT2 transmit formats open the ALERT2 sub-page.
Seimac GOES radio transmitter (see Appendix D)

Signal Engineering GOES radio transmitter (see Appendix D)
GOES transmit formats open the GOES sub-page.
Standard MODBUS packet format (see Appendix E)
Orbcomm Serial Interface for Quake 1000 satellite radio
ScadalLynx 50386 DCU protocol (see Appendix B)

Serial GPS protocol

ASCII text protocol

: The transmit format does not have to be the same as the receive format. The DCU

will reformat received data packets before re-transmitting them.

Preamble defines the length of time in milliseconds the preamble is transmitted. The default is
100 milliseconds. Preambles are required by receiving decoders to detect the start of a data
packet. Longer preambles are needed to wait up DCUs that power down. The default for the
ALERT1 radio port is 100 milliseconds.

Hold-off Wait defines the time to wait in seconds after a data packet is transmitted before
another data packet is sent. The hold-off timer only applies to self reporting data packets. The
default is 20 seconds. Alarm reports override the hold-off timer.
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Equipment type Preamble | Format Hold-off
(ms) Wait (secs)

ALERT1 Radio 100 ALERT1 20

ALERT1 Radio TDMA | 100 ALERT1 0

ALERT?2 Radio 13 ALERT?2 Encoder 0

ALERT2 Network
ALERT?2 Repeater

Console 3 ScadaLynx 0
ScadalLynx Radio 100 ScadalL.ynx 0
GOES Seimac Radio 0 GOES Seimac 0
GOES Signal Radio 0 GOES Signal 0
SCADAPLC 11 MODBUS 0
Quake 1000 Radio 0 Orbcomm 0
Serial GPS 0 Serial GPS 0
Serial Output 0 Serial Output 0

Timed Offset delays timed interval transmissions on this port.
Test Offset delays test interval and transmissions on this port.
Event Offset delays event and write triggered transmissions on this port.

The transmit offsets allow sensor samples to be taken on even time intervals but transmitted
later. If the Random box is checked the delay is randomly picked between 1 second and the
maximum delay. In the example above, timed transmission are delayed by 5 minutes. Test
interval and event transmissions are randomly delayed from 1 to 60 seconds (1 minute).

Alarm transmissions override transmit offsets, reporting schemes for Forced Event override
the event offset on events.

8.7.3 Transmit TDMA Parameters

TOMA Parameters

Transmit TDMA Parameters are:
[¥ Enable TOMA

e Enable TDMA Frame Length :Imﬂmillisecnnds
e Frame Length _ =

e Slot Length Slot Length :|5000 Jmllllsnau:-:u-uzls
e Slot Offset Slot Offset {20000 ﬂmillisecnnds

TDMA parameters define the time slot and frequency of ALERT1, MODBUS, ScadaLynx,
and Serial Output transmissions from the remote station or repeater. ALERT2 transmit TDMA
is defined in section 8.10.3. Each time slot in the frame is assigned to a single station or
repeater. No other station will transmit in this time slot. This prevents collisions by multiple
stations transmitting at the same time. The GPS is required on the station to keep its time clock
accurate to less than 25 milliseconds to allow this feature to work.

If a repeater uses TDMA to transmit both ALERT1 and ALERT2 data packets, then the TDMA
slot offsets must be different and not overlap.

Enable TDMA when checked uses the TDMA time slot parameters to transmit data. If
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unchecked, then random transmissions with the time frame are made. The default is unchecked
for ALERT1.

Frame Length is how often a station can transmit in milliseconds. For example a frame length
of 60000 milliseconds allows a transmission every 1 minute, and a frame length of 120000
milliseconds allows a transmission every 2 minutes. The station does not have to transmit this
often, it can transmit timed reports every hour and when it does it will be in the 1 or 2 minute
frame after the hour that the sensor samples are taken.

Slot Length is the length of the time slot in milliseconds. Most stations can use a 500
millisecond time slot length which can transmit up to 56 bytes of packet headers and data. This
is enough time to transmit a rain gauge, weather station sensors, level, battery and GPS status
using the TBR, MSR, and one GSR report. It is also enough time for 6 general sensors of
floating point data or 10 sensors of integer data. A slot length of 2000 milliseconds can transmit
152 bytes of packet headers and data or up to 17 sensors with floating point data.

Slot Offset is the length of time in milliseconds after the start of the frame when this station
can transmit. For example a slot offset of 2000 milliseconds will transmit 2 seconds after the
top of the minute in a 1 minute frame.

8.7.4 Transmit Alarms Parameters

ALERT1 Transmit Alarms parameters are: Transmit Alarms

Alarm repeat count ;|2 j
e Alarm repeat count Alarm

e Alarm Format Farrnat -

| Complementary Pair j

Alarm repeat count sets the number of additional times a report is transmitted when an alarm
condition is met. For example, use zero (0) to transmit reports once or use two (2) to transmit
reports three times when alarm conditions are met. This parameter is used to send multiple
alarm reports to a remote control station that requires multiple report confirmation before
controls are turned on.

Alarm format defines the data format for alarm packets. It is recommended that the ALERT1
transmit format use the Complementary Pair alarm format to provide data checking at the
receiving site. Transmit formats that contain CRC or checksums such as ALERT2, ScadaLynx,
and MODBUS can use the same format for alarms.

8.7.5 Carrier Detect Parameters

ALERT1 Carrier Detect parameters are: Carrier Detect
v Carrier Detect Check

e Carrier Detect Check ;
Carrier On - 15000 ﬂmillisemnds

e Carrier On Wait Wi
e Carrier Drop Wait Earzsg!ilrnp o ﬂmillisemnds

Carrier Detect Check enables carrier detect monitoring. The DCU checks for radio carrier
before transmitting. If carrier is detected, the transmitter waits until the carrier drops. The
default is disabled, carrier detect not checked.

Carrier On Wait defines the time to wait in milliseconds for carrier drop after detecting carrier.
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When this timer expires, the DCU proceeds with the data transmission regardless of the carrier
detect state. The default is 2,000 milliseconds (2 seconds).

Carrier Drop Wait defines the time to wait in milliseconds after carrier drop before the data
transmission starts. If carrier is detected again during this wait, the DCU waits for it to drop
again or for the Carrier On Wait timer to expire. The default is 100 milliseconds.

8.7.6 Transmit Actions

The ALERT1 and ALERT2 Transmit Action buttons can be used to test the radio transmitter:

e Test Transmit Data Read and transmit point data for points | Transmit Actions
reporting on port. TEStDTa'?ansm'ft

e Test Transmit Tones Transmit data tones for 5 seconds t0 | "Teg Transmit
allow watt meter testing of radio power. Tones

e Test Transmit High Tone Transmit 5 seconds of high tone on port. T;"_ﬁéﬁgﬁf;ﬁ
ALERT1 only. “Todt Traret |

e Test Transmit Low Tone Transmit 5 seconds of low tone on port. Low Tone
ALERT1 only. Telflt T_ll_ansm'rt

e Test Transmit No Tone Transmit 5 seconds with no tone, carrier | —¢_ g
only. ALERT1 only. Parameters

e Set Default Parameters Assign default parameters for the

transmit format.

8.7.7 ALERT2 Transmitter Setup

When an ALERT2 transmit format is selected on the Transmit Parameters section, the
ALERT?2 sub-page is displayed. Select the ALERT2 sub-page to setup ALERT2 transmitter
parameters. Transmit Timers Radio and Serial port communication timers.

e AirLink Parameters
e MANT Parameters
e TDMA Parameters

ALERT?2 radio parameters.
ALERT?2 Network parameters.
ALERT2 TDMA enable and transmit timers.

Settings ] Tlansm'rt] Heceiver] Repeater ALERTZ2

AirLink: Parameters MAMT Parameters TOMA Parameters

Power Up : |750 j miliseconds [+ Enable TOMA [ Slot Centered
Camier Onby : |5 j miliseconds
AGC - |30 j miliseconds

Tail : |5 ﬂ miliseconds

Source Address : (3000 E‘I
Destination Address : 3999 J|_

v Addpath [ IND timestamp

Hop Limit |1 -

Modulation |ru:nrrna| j FEC :|LDH j v Repeater add patt [+ Mo echo

Frame Length :|120000 j‘millisecnnds
Slot Length :[500 ﬂmillisemnds

Slot Offset < |0 ﬂmillisecnnds

Slot Delay - |25 ﬂmillisecnnds
Timed Offset - HH - MM : 55

[ Random II}_ II}_ II}_j
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8.7.7.1 ALERT?2 AirLink Parameters

ALERT? AirLink P ¢ AirLink Parameters
IFLINK Parameters are:
Power Up :|750 j miliseconds

¢ POW.eI’ Up Camier Only : |5 j miliseconds
: igger Only AGC (|30 j miliseconds
e Tail Tail : |5 j miliseconds
e Modulation

e FEC

Modulation : |n|:|rrna| ﬂ FEC :|LDH ﬂ

The Power Up parameter defines the time to wait in
milliseconds after turning on the radio transmitter power before turning on the radio PTT (radio
key). The default is 750 milliseconds.

The Carrier Only parameter defines the carrier only transmit time in milliseconds after turning
on the radio PTT before transmitting preamble (AGC) or data. The default is 10 milliseconds.

The AGC parameter defines the preamble (AGC) time in milliseconds after turning on the
transmitter carrier and before the data. The default is 25 milliseconds.

The Tail parameter defines the time to wait in milliseconds after the radio PTT is turned off

The Modulation parameter defines the type of modulation required for the radio type. See the
table below:

Radio Type Modulation
Maxon SD125 Normal
Maxon SD125E Inverted
Ritron Normal

The FEC parameter defines the type of forward error correction type. If you use FEC type
other than 0=LDR, your repeaters and base station receivers must be HDR (high data rate)
compatible. If they are not, then an ALERT2 packet will not be decoded by receiving radio
equipment.

The ALERT2 receiver sensitivity is also changed by the FEC Type. If your station radio path
is weak, and not all data is received, reduce the FEC Type to 1=MDR or 0=LDR. You may
need to increase your TDMA slot length when you decrease the FEC type.

RF FEC Type | RX Sensitivity
0=LDR 0dB

1=MDR -1.5dB

2=HDR -2.50B
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8.7.7.2 ALERT2 MANT Parameters

MANT Parameters
ALERT2 MANT Parameters are:
o Source Address Source Address :[3000
e Destination Address, Add check box Destination Address 1|WZ"_
o Add path —~l
e IND timestamp vV Addpath [ IND timestamp

e Hop Limit Hop Limit :|‘| -
e Repeater add path (repeater only) ™ Repeater add patt |~ No echo
e No echo (repeater only)

Source Address is the ALERT2 station identifier. This number is assigned by your system
manager. It is used by the base station to identify the remote station so it must be unique in
your radio network. It is also used by repeaters to allow or prevent repeating. The number
range is 1 — 65534.

Destination Address is the remote ALERT?2 station identifier to receive the data. The Add
check box must be checked to send the destination address in transmitted packets. The default
destination address is 9999. This parameter is used to send control packets to a remote station
that is able to receive ALERT2 packets. The remote station must have the Receiver Control
Address set to this destination address.

Add path when checked allows repeaters to add their source address to the ALERT2 MANT
header. This allows the base station to see which repeaters an ALERT2 data packet passed
through. The Repeater add path parameter will override this in a repeater to force the add path
on regardless of the remote station parameter.

IND timestamp when checked allows ALERT?2 encoder to add its GPS time stamp to ALERT2
data packets transmitted. The default is unchecked to allow the 50386 to add its GPS time to
the ALERT?2 data packets. This insures that the logged data timestamps match the transmitted
data timestamps.

Hop Limit is the number of times a data packet can be repeated. The range is 0 — 6 and disabled
(7). Use 0 to prevent data packet repeating when the remote station transmits directly to the
base station. Use 1 to allow one repeat of the data packet when a single repeater is used to
repeat the data packet to the base station. Increase the hop limit up to 6 to allow up to 6 repeats
of the data packet. Select disable (value 7 in the ALERT2 protocol) for unlimited repeat of the
data packet.

Repeater add path will override the remote station Add path selection for a repeater. It forces
the repeater to add its source address to the ALERT2 MANT header. This parameter is only
valid on a repeater and has no meaning on a remote transmitter.

No echo when checked will prevent a repeater from repeating a packet it has already
transmitted. This parameter is only valid on a repeater and has no meaning on a remote
transmitter.
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8.7.7.3 ALERT2 TDMA Parameters

TDOMA Parameters
ALERT2 TDMA Parameters are: ¥ Enable TOMA [ Slot Centered
e Enable TDMA Frame Length :| 120000 ﬂmillisemnds
e Slot Centered Slot Length -[500 j‘millisecnnds
e Frame Length Slot Offset -[15000 ﬂmillisemnds
e Slot Length =
e Slot Offset Slot Delay (25 ;Imllllsecnnds

Timed Offset - HH : MM : 55

[ Random II}_ ID_ ID_j

e Slot Delay
e Timed Offset

TDMA parameters define the time slot and frequency of ALERT2 transmissions from the
remote station or repeater. Each time slot in the frame is assigned to a single station or repeater.
No other station will transmit in this time slot. This prevents collisions by multiple stations
transmitting at the same time. The GPS on the ALERT2 encoder allows each station to keep
its time clock accurate to less than 25 milliseconds to allow this feature to work.

If a repeater uses TDMA to transmit both ALERT1 and ALERT2 data packets, then the TDMA
slot offsets must be different and not overlap.

If the GPS on the ALERTZ2 encoder fails to get GPS time sync lock when the GPS antenna
is damaged, the remote station will failover to random transmission within the TDMA
frame. Timed reports transmit in the following frame to prevent collision with other
timed station reports. Event reports transmit in the current frame.

Enable TDMA when checked uses the TDMA time slot parameters to transmit data. If
unchecked, then random transmissions with the time frame are made. The default is checked
for ALERT2.

Slot Centered when checked transmits the data packet centered in the time slot to reduce the
chance of data transmission overlap. The default is not checked.

Frame Length is how often a station can transmit in milliseconds. For example, a frame length
of 60000 milliseconds allows a transmission every 1 minute, and a frame length of 120000
milliseconds allows a transmission every 2 minutes. The station does not have to transmit this
often, it can transmit timed reports every hour and when it does it will be in the 1 or 2 minute
frame after the hour that the sensor samples are taken.

Slot Length is the length of the time slot in milliseconds. The smallest time slot length is 500
milliseconds for FEC type 0=LDR. The smallest time slot length is 250 milliseconds for FEC
types 1=MDR and 2-HDR. Slot lengths are multiples of 250. The amount of data that can be
transmitted in a time slot depends on the time slot length and the FEC type.

Sensor bytes per TDMA slot
Slot Length in milliseconds

RF FEC Type | 250 500 1000 | 2000
0=LDR NA 61 163 362
1=MDR 30 90 230 510
2=HDR 40 117 282 612
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An integer sensor report requires 4 bytes, a floating point sensor report requires 6 bytes. The
GPS status report requires 3 bytes. The FEC type 0=LDR and 500 millisecond time slot length
can transmit up to 61 bytes of sensor data. This is enough time to transmit a rain gauge, weather
station sensors, level, battery and GPS status using the TBR, MSR, and one GSR report. It is
also enough time for 10 floating point sensor reports.

Slot Offset is the length of time in milliseconds after the start of the frame when this station
can transmit. For example a slot offset of 2000 milliseconds will transmit 2 seconds after the
top of the minute in a 1 minute frame.

Slot Delay is the length of time in milliseconds from the start of the time slot before data is
transmitted (ALERT2 TDMA only). This provides a time buffer to prevent data transmission
overlap. The FEC type 0=LDR and 1=MDR minimum slot delay is 25 milliseconds. The FEC
type 2=HDR minimum slot delay is 12 milliseconds. The Slot Delay is not used if the Slot
Centered parameter is checked.

TDMA Timed Offset delays timed interval transmissions. Sensor samples are read on the timed
interval and the data is time stamped, but the timed transmission will be delayed by this timed
offset. The timed offset does not apply to test sample intervals or event reports. If the Random
box is checked the delay is randomly picked between 1 second and the maximum delay. In the
example above, timed transmissions are delayed by 5 minutes.

8.7.7.4 ALERT2 Transmit Actions

e Test Transmit Data Read and transmit point data for points

reporting on port. Transmit Actions
. . Test Transmit

e Test Transmit Tones Transmit data tones for 5 seconds to Data
allow watt meter testing of radio power. Test Transmit

e Read Configuration Read the ALERT2 parameters from the | ___Tones |
ALERT2 encoder or repeater and | o cesd
display for verification. T Send |

e Send Configuration Send the ALERT2 parameters to the Configuration
ALERT2. This is done automatically on HE?E‘ GRS
50386 reboot and when ALERT2 com ﬁ
port parameters are sent to the 50386. Parameters

e Read GPS Time Read and display the GPS time and

status from the ALERT2 encoder.
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Select the Receiver sub-page to setup receiver parameters:

Receiver Timers

Receiver Control
Receiver Actions

Seﬂings] Transmit Receiver l Repeater]
Receiver Timers

Receive Wait |100 i‘milliseconds

8.8.1 Receiver Timers

Receiver wait timer.

Receiver Parameters Receiver format, receiver on during transmit, log data received.

Receiver control type and control parameters.
Receiver action buttons.

Receiver Parameters

Receiver Control Receiver Actions

Format: [ALERT1

2

[ Receiver On During Transmit

[ Log data received

Set Default
Type: |Com;:|lementar3.r Pair ﬂ Parameters

Wait: |1 i‘seconds

Repeat: ,'I_ i‘

PTT: |None

2

ALERT1/ALERT2 ALERT1 Receiver Timers are:

e Receive Wait

e GPS Read Interval
e GPS Sync Timeout

The Receive Wait timer defines the time in milliseconds
the receiver stays active after the last byte is received.
The DCU will not transmit on the port and will not
power down while a communication port receiver is
active. The default is 100 milliseconds.

8.8.1.1 GPS Receiver Timers

ALERT1 Serial GPS, ALERT2 Encoder, ALERT?2
Repeater, GOES Transmitter GPS Receiver Timers are:

e GPS Read Interval
e GPS Sync Timeout

The GPS Read Interval sets how often the GPS time is
read to keep the DCU time in sync. The default interval
depends on the receiver equipment type:

Seﬂingsl Transmit Receiver IRepeater

Receiver Timers

Receive Wait |100 i‘milliseconds

Receiver Timers

Receive Wait: [100 “ A milliseconds

GPS Read Interval ;|1 :‘ minutes  w
GPS Sync Timeout: |15 i‘ minutes ¥

Equipment type Format Default
ALERT1 Serial GPS | Serial GPS Input | 1 hour
ALERT?2 Encoder ALERT?2 1 minute
GOES Transmitter GOES Signal 1 hour

Page 102

A102712



Scadal ynx 50386 Toolbox

HydroLynx Systems, Inc.

The GPS Sync Timeout sets how long the GPS read will wait for GPS time sync. The default
interval depends on the receiver equipment type:

Equipment type Format Default
ALERT1 Serial GPS | Serial GPS Input | 1 minute
ALERT?2 Encoder ALERT?2 15 minutes

8.8.1.2 Orbcomm Receiver Timers

Orbcomm Receiver Timers are:

e Transmit ACK Wait

e Check Interval

The Transmit ACK Wait interval sets how long the DCU
will keep the Orbcomm radio on, waiting for an
acknowledgement that a data packet has been
transmitted. If the data packet does not transmit within
this time interval, it is buffered by the DCU and is transmitted with the next time sample. The
default interval depends on the receiver equipment type:

Equipment type

Format

Default

Quake 1000 Radio

Orbcomm

1 hour

Receiver Timers
Receive Wait: [200 =
Transmit ACK Wait ;|1 i‘ hours -

-

Check Interval ;|1 i‘ minutes  w

milliseconds

The Check Interval sets how often the DCU will wake up to check for a transmit ACK from
the Orbcomm radio. The DCU powers down between checks but does not turn off the
Orbcomm radio power until the Transmit ACK Wait interval expires. The default interval
depends on the receiver equipment type:

Equipment type

Format

Default

Quake 1000 Radio

Orbcomm

1 minute

A102712
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8.8.2 Receiver Parameters Receiver Parameters
Format: |ALERTT |

Receiver Parameters are:
| Receiver On During Transmit

e Format ,

e Receiver On During Transmit | Log data recaived

e Log Data Received PTT: [None -]
o PTT

Receiver Formats are:

e ALERT1 NWS ALERT1 protocol (see Appendix C)

e ALERT1 Comp Pair NWS ALERT1 complementary pair protocol

e ALERT2Encoder = NHWC ALERT?2 protocol transmit or legacy repeater.

e ALERT2 Network  NHWC ALERT2 protocol on network, not radio.

e ALERT2 Repeater NHWC ALERT?2 protocol on HDR repeater.

e GOES Seimac Seimac GOES radio transmitter (see Appendix D)

e GOES Signal Signal Engineering GOES radio transmitter (see Appendix D)
e MODBUS MODBUS RTU packet format (see Appendix E)

e Orbcomm Orbcomm Serial Interface for Quake 1000 satellite radio
e ScadalLynx ScadalLynx 50386 DCU protocol (see Appendix B)

e Serial GPS Serial GPS protocol

e Serial Input Serial text from an external data logger (see Appendix F)

Note: The receive format does not have to be the same as the transmit format. The DCU
will reformat received data packets before re-transmitting them.

Receiver on During Transmit keeps the receiver on while transmitting. Single ALERT1 radio
repeaters must turn off the receiver before transmitting. Dual ALERT1 radio repeaters
(separate receive and transmit radios and antennas) can leave the receiver on during a
transmission. The default is receiver off during transmit (not checked).

Note: The GOES Signal and Orbcomm receive format must have the Receiver on During
Transmit checked.

Log Data Received writes received data reports to the log data file on the DCU flash storage.
These logged data reports can be downloaded by the Toolbox to check on receiver
performance.

Warning! Logging data to DCU flash storage will affect DCU repeater performance.
When the DCU writes received data reports to flash storage it may miss additional data
reports that follow.

PTT sets the control digital output used to turn on the receiver PTT when transmitting on the
receiver radio in a two radio unit. A repeater with separate receive and transmit radios can be
forced to transmit on the receive radio for repeater failover checking. The reporting scheme
must have the On Receiver box checked to report on the receiver radio.

Page 104 A102712



Scadal ynx 50386 Toolbox HydroLynx Systems, Inc.

8.8.3 Receiver Control

. Receiver Control
Receiver Control types are:

Twpe : |Scadalyn: j
e ALERT1
e ALERT1 Comp Pair
e ALERT2
e MODBUS
e ScadalLynx
e Serial Input

The receiver control Type defines the type of report packet that can set DCU point data values.
When a report packet sets an output point data value, the physical output state is set. The point
data is transmitted if report actions are flagged for event. Alarms are checked and controls
turned on if alarm criteria are met.

8.8.3.1 Receiver Control Type ScadalLynx Receiver Control
Scadal.ynx data report packets set point data values for point Type : |Scadalynx =
numbers or point 1Ds. Control Station Number : [5001]
e Control Station Number [ Use Local Station Number

e Use Local Station Number

Control Station Number defines the DCU station number
that the DCU accepts on this port to set point data values.
DCU station numbers are 0 - 65535.

Check Use Local Station Number to only use the local DCU ID number to set point data values.

8.8.3.2 Receiver Control Type ALERT1 Complementary Pair | Receiver Canral

Complementary Pair Receiver Control parameters are: Type: | Complementary Pair > |
. Wait : |1_ ~Asecands
o Wait =l
e Repeat Repeat: [2 j

ALERT1 reports set point data values when matching
complementary report pairs are received within the wait
interval and are repeated for the repeat count.

A complementary report pair is two reports with the same ID and complementary data values
that add up to 2047. The high data bit (0x400) must be set in the data of the first report. The
data in the second report is set to the point scaled data value.

Wait defines the time in seconds the receiver waits for a matching complementary report.

Repeat defines the number of matching complementary pairs that must be received to set a
point data value.
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8.8.3.3 Receiver Control Type ALERT1 Receiver Control
ALERT1 Receiver Control parameters are: Type : |Standard dlet |
e Wait Wiait : I'I_ ﬂsecnnds
e Repeat Repeati |2 j

ALERT1 reports set point data values when matching report
are received within the wait interval and are repeated for the
repeat count.

Wait defines the time in seconds the receiver waits for a matching complementary report.

Repeat defines the number of matching data reports that must be received to set a point data
value.

8.8.3.4 Receiver Control Type ALERT2 Receiver Control

i Type -
ALERT2 Receiver Control parameters are: ye : |ALERT2 =

Control Station Number = [50021 j

e Control Station Number _

e Use Local Station Number L

e Control ID Start Control ID Start - [101 j
e Control ID End Control 1D End - Wj
[ ]

Force Reply On Control

Force Reply On Contral [+
Control Station Number defines the ALERT2 MANT
destination address that the DCU accepts on this port to set point data values. ALERT?2
destination address numbers are 1 - 65534.

Check Use Local Station Number to only use the local DCU ALERT2 Source Address defined
in the transmit parameters to set point data values.

ALERT?2 reports set point data values when the ALERT2 MANT destination address matches
the Control Address and the point sensor ID numbers are between the Control ID Start and
Control ID End numbers.

Check Force Reply On Control to reply immediately to a - Reply TDMA

control command by transmitting the control ID data | Frame Length :{15000 ﬂmillisecands
valu_e back to the source address in the control packet Slot Length {[1000  ~|miliseconds
received. Use the reply TDMA parameters for the reply. =

Slot Offset :[1000 ﬂmillisemnds
e Frame Length

e Slot Length

e Slot Offset

Frame Length is how often a station can transmit a control reply in milliseconds. For example,
a frame length of 15000 milliseconds allows a transmission reply every 15 seconds. The station
will reply once in the next reply frame after receiving an ALERT2 data report for a control ID
in the control range with the destination address set to the Control Station Number.
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Slot Length is the length of the time slot in milliseconds. The smallest time slot length is 500
milliseconds for FEC type 0=LDR. The smallest time slot length is 250 milliseconds for FEC
types 1=MDR and 2-HDR. Slot lengths are multiples of 250. The amount of data that can be
transmitted in a time slot depends on the time slot length and the FEC type.

Sensor bytes per TDMA slot
Slot Length in milliseconds

RF FEC Type | 250 500 1000 | 2000
0=LDR NA 61 163 362
1=MDR 30 90 230 510
2=HDR 40 117 282 612

Slot Offset is the length of time in milliseconds after the start of the frame when this station
can transmit. For example, a slot offset of 1000 milliseconds will transmit at 1 second, 16
seconds, 31 seconds, and 46 seconds in a 15 second frame.

The Reply TDMA parameters must work within the transmit TDMA plan but the frame length
can be shorter as a repeater frame is shorter than a transmitter frame.

8.8.3.5 Receiver Control Type MODBUS Receiver Control
MODBUS Receiver Control parameters are: Type : |MODBUS |
. . |
e Control Station Number Cortrol Station Number: |1 =
e Use Local Station Number [~ Use Local Station Number

Control Station Number defines the MODBUS station
address that the DCU accepts on this port to set point data
values. MODBUS station numbers are 1 - 255.

Check Use Local Station Number to use the DCU ID

number as the MODBUS address. The DCU ID number is set in the configuration file or read
from the SLB ID switches. Only the lower 8 bits of the DCU ID number are used when
checking MODBUS packets.

Modbus register assignment to points is done on the point identification panel as 1D2.

8.8.4 Receiver Actions Receiver Actions
Set Default

Parameters

Receiver Actions are:
e Set Default Parameters

Click the Set Default Parameters button to set the receiver timers,
parameters, and controls to the default for the port type and receiver format.
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8.9 Communications Port Repeater Setup
Select the Repeater sub-page to setup repeater parameters:

e Repeater Timers Repeater wait timer
e Repeaton Ports  List of ports on which to repeat report packets.
e Repeat Range List of IDs to repeat on port.

Seftings ] Tlansrnit] Receiver Repeater |

Repesater Timers Repeat on Ports Repeat on Port Repeat Range
Mame : Description Repeat || Type  StatID End ID Offset ID
Repeat Wait: [0 ~—Imiliseconds|| [T iR N=1E] Yes -
=) COM1 : Console 1 No D 3200 3500 i] J
Talkback Wait : [5 ~seconds COM2 : ALERT2 Yes j
—l Delete
Talkback Test: |[Dand Data ~
Replace
Repeat on Port : [ Type: Start D : End ID : Offset ID -
Log data repeated : | ||D ﬂlZI}DD jl |25DD jl |D jl
8.9.1 Repeater Timers e TTrens
Repeater Timers are: R epeat W ait: [0 ﬂmillisemnds

o Repeat Wait Talkback “wait : IE_ ﬂsecnnds

e Talkback Wait Talkback Test: [0 and D ata v|

e Talkback Test

Repeat Wait defines the time to wait in milliseconds after the
repeater buffer is loaded before a repeat transmission is
started. The default is 0 milliseconds (no wait). Use this timer
to delay repeating when multiple repeaters receive and repeat the same data packets.

Talkback Wait defines the length of time in seconds that duplicate report packets are not
repeated. The default is 5 seconds. Duplicate report packets have matching ID and data.

Talkback Test defines the type of talkback packet test:

e IDandData The report ID and Data must both match for talkback detection.
e |ID Only Only the report ID number must match for talkback detection.

The Talkback Test type is ID and Data by default. Select ID Only if your repeater system talk
back problem corrupts report data values.
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8.9.2 Repeater Repeat on Ports

Repeat on Ports defines the DCU communication ports
on which report packets are repeated.

Select a communication port and check Repeat on Port to
enable repeating. Uncheck the box to disable repeating.

A report packet is repeated on a communication port only

if the Repeat on Port Repeat Range criteria are met.

In the example above, report packets received on the
ALERT1 port are repeated on the ALERT1 radio port and
the COM2 Serial Decoder port.

HydroLynx Systems, Inc.

Helpeat on Ports

MName : Description Repeat
COM1 : Consale 1 Mo
COM2 : Scadalyrx Radio Mo

Repeat on Port ;[
Log data repeated |

Note: Repeated packets use the repeat port transmit format.

Log Data Repeated writes repeated data reports to the log data file on the DCU flash storage.
These logged data reports can be downloaded by the Toolbox to check on repeater
performance.

Warning! Logging data to DCU flash storage will affect DCU repeater performance.
When the DCU writes repeated data reports to flash storage it may miss additional data
reports that follow.

8.9.3 Repeater Repeat Range

Each communication port has a unique list
of repeat ranges. Select a port in the Report
on Port list to display and edit the Repeat on
Port Repeat Range.

Repeat range parameters are:

Type
Start ID
End ID
Offset ID

Repeat on Port Repeat Range

Type  Stat|D  EndID  Offset ID
0] 3200 3500 0 j
j Delete
Beplace
Type: StatID: End 1D : Oifset 1D :
o =00 2500 o —

Multiple repeat ranges can be defined. It is recommended that repeat ranges be ordered from
smallest to largest Start ID.

The range Type determines whether the DCU checks the DCU address in the packet or the 1D
number in the data packet. Check the DCU or ID box under Type. Use DCU ranges for
ALERT?2 and ScadaLynx protocols and ID ranges for ALERT1 protocols.

A repeat range includes all ID numbers between the Start ID and the End ID.

Offset ID is a signed number that is added to the received ID before it is repeated. Use 0O to
repeat the ID number without change.
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In the example above, ID numbers in the range 2000 to 2500 and 3200 to 3499 are repeated
with no change to their ID numbers.

Note: If no repeat range is defined, all received packets are repeated.

ALERT?2 repeater range types are labeled [ Repeaton Port Repeat Range
Al and A2 Type  StatlD  End D Offset ID

Al 2000 2500 O j
A1 3200 3500 0
e Al-ALERT1 repeat range of sensor 0 j
ID numbers. A2 25011 255 O Delete
e A2 — ALERT2 repeat range of
. Beplace
station source addresses. 4
Type:  Start D End ID : Offeet D

A2 w000 —d]eso0s o =
ALERT1 data reports are repeated in e = —~l — =
ALERT?2 concentrator packets.

8.9.3.1 Add a Repeat Range

It is easier to copy and existing repeat range than adding a new range. To copy a repeater repeat
range:

1. Select the repeat range to copy from the list.

2. Change the Type, Start ID, End ID, or Offset ID and click Add.
3. Reposition the repeat range with the up/down arrow buttons and click Save.

8.9.3.2 Edit a Repeat Range
1. Select a repeat range from the list.

2. Change the Type, Start ID, End ID, or Offset ID and click Replace.
3. Reposition the repeat range with the up/down arrow buttons and click Save.

8.9.3.3 Delete a Repeat Range

1. Select a repeat range from the list.
2. Click Delete then click Save.
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8.10 Communications Port GOES Transmitter Setup

The GOES sub-page appears on the Communications page when the communication port
transmit format is set to GOES Seimac or GOES Signal. Select the GOES sub-page to setup
GOES transmitter parameters:

General GOES transmitter general parameters.
Timed Transmissions Timed transmission parameters.
Random Transmissions Random transmission parameters.
Test Transmitter Test command buttons.

Settings] Tlansmit] Heceiver] Fepeater GOES Signal l

General Timed Trangmizsions RandomT ransmizsions Teszt Transmitter
&ddress - [DDERE2DE Baud Rate : Channel : Baud Rate : Channel : Read Send
fess — |3DEI ﬂ |153 :l |3|:||j j |15|j ::l Configuration | Configuration
Window - [10  —— seconds B = Test Timed Test Rand
e =1 Interval |1_ j hours || Interval ;|5 j minutes ¥ Tr:rﬁsm:;l?nn T.ra‘asrwrl:zsigan
Preamble : | shart - Perind - |2_ Jm Dizplay Clear Buffered
; 1 Buffered Data Data
Interleaver : | none :" Fepeat: Fomat : Repeat: Format : TestT i Flesel
: o HAloxmomms |2 Ao | _ NoTane | _Trancm
Frequency foset:lD_sz —1 HH i lSS =1 2 _one Hran;r;l etr
, i i - Start Self Test gar | s
GPS Irstalled : [V Offset:[0 [44 lfj A8 5 Results
8.10.1 GOES Transmitter General Setup
General parameters are: General
Addrezs - [DDESEZDE
e Address
e Window Windaw : [10 ~| secands
o Preamble Preamble: [shot =]
e Interleaver -
nterleaver :
e Frequency Offset rone |
e GPS Installed Frequency Offset; |0 ﬂHz

; . . . GPS Installed : [vw
Address defines the GOES transmitter DCP ID in hexadecimal.

In the example above, the DCP ID is DD68E2D6.

Window defines the transmit time limit in seconds. This time is usually no longer than 1 minute.
For higher baud rates (300 and 1200) the time limit is usually reduced. In the example above,
the transmit time limit is 10 seconds.

Preamble defines the transmit preamble as: Short or Long. The default is Short.

Interleaver defines the transmit interleaver as: None, Long, or Short. The default is None.

Frequency Offset defines the radio frequency adjustment in Hz. The range is -500 to 500 Hz.
This parameter only applies to Signal Engineering GOES High Data Rate radios.

Check the GPS Installed box if the GOES radio has an internal GPS. If the radio has GPS, the
50386 DCU will read its time from the GOES radio. If the radio does not have a GPS the 50386
DCU will set the time in the GOES radio.
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8.10.2 GOES Transmitter Timed Transmissions Setup

Timed Transmissions parameters are: Timed Transmissions
Baud Rate : Chanrel :
e Baud Rate 300 ~| 183 =
e Channel Interyal : I'I_ jm
e |Interval -
. Period:[2 ]| -
e Period eriod:[2 ][ hours

Bepeat: Format ;

e Repeat IU_ ﬂ s, i
e Format HH : bM : 55
o Offset Offset: [0 [44 [207 =

Baud Rate defines the timed transmission rate as: 100, 300, or 1200.
Channel is the GOES transmitter channel assigned by NESDIS for timed transmissions.

Interval defines the time between transmissions. The minimum interval is 15 minutes and the
maximum is 14 days. Low data rate radios have transmission intervals of 3 or 4 hours. High
data rate radios have transmission intervals of 1 hour.

Period defines the length of time of the data transmitted. The GOES radio can transmit more
than one set of point samples per transmission. For example, the point can be sampled and sent
to the GOES radio every 15 minutes. If the transmit period is set to 2 hours as in the example
above the number of sample periods sent per GOES radio transmission is 8 (4 samples per hour
* 2 hours = 8 samples).

The Repeat count lets you repeat the transmission period samples more than once for data
comparison checking at the receive end. For example, if the repeat count was set to 1 then the
8 sample periods sent in the example above would be repeated for a total of 16 sample lines.

Format defines the timed transmission data format. The data format can be ASCII or binary.
An ASCII format string defines the number of digits per reading and the number of decimal
precision (number of digits to the right of the decimal point). A binary format strings defines
the number of binary format digits. The format string can specify different format lengths for
each point data value sent to the GOES radio timed transmit buffer. Separate the point formats
with a space. The last format string is repeated if more point data is encoded than are defined
by the format strings. The GOES radio formats are described in detail in Appendix D.

e The ASCII format is selected by using the ‘x’ character to select the field width and
decimal precision. For example, the xxx.x format string will encode the first point data
in a 5 character field with 1 digit to the right of the decimal point. The second Xxxxx
format string will encode the second point data in a 5 character field with no decimal
digits and no decimal point. The third xx.x format string will encode the third point
data in a 4 character field with 1 digit to the right of the decimal point. Point data will
be rounded and zero padded to achieve the field width and decimal data precision. For
example, if the first, second, and third data values were 123.68, 127, and 12.86 then the
data string sent to the GOES radio would be: 123.7 00127 12.9

e Thebinary format is select by using the ‘b’ character to set the field width. For example,
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enter bbb to send the data as a 3 character binary word. Binary data is sent as an integer
with no decimal digits. The binary data field width numeric range is shown in the table

below.
Field width | Lowest number | Highest number
1 0 63
2 -2047 2047
3 -131008 131008

The data conversion from decimal floating point to integer is done by using the number
of decimal digits displayed in the point scaling configuration. For example, if the
battery voltage has a reading of 12.86 and the number of decimal digits displayed is 2
then the binary data value sent to the GOES radio is 1286. If the number of decimal
digits displayed is 1 then the binary data value is 129 with rounding. See Appendix D
for a description of the GOES binary format.

Offset aligns timed transmission with the hour, minute, and second entered. The default is
0:0:0. The offset is in the DCU time zone. In the example above the GOES radio will transmit
the contents of its timed buffer at 44 minutes and 20 seconds after each hour.

8.10.3 GOES Transmitter Random Transmissions Setup R andomT ransmissions
Baud Rate : Channel :
Random Transmissions parameters are: 1200 | |150 =]
Interval ;|5 — minutes  *
e Baud Rate 5 =i =l
e Channel
e Interval Repeat: Farmat :
|3_ ;I |HHHHH
e Repeat -
e Format

Baud Rate defines the random transmission rate as: 100, 300, or 1200.

Channel is the GOES transmitter channel assigned by NESDIS for random transmissions.
Channel 0 disables random transmissions.

Interval defines the time between random transmissions. The minimum interval is 1 minute
and the maximum is 24 hours. The GOES transmitter randomly picks a time to transmit within
this interval.

Repeat defines the number of times a random transmission is repeated. For example, a random
interval of 5 minutes and repeat count 3 will transmit the random buffer 3 times; once in the
first 5 minutes, a second time in the interval from 5 to 10 minutes, and a third time in the
interval from 10 to 15 minutes.

Format defines the random transmission data format. The data format specification is
described in the timed transmission section above and in Appendix D. In the example above,
only one point is expected to have random transmission with a format xxxxx. This format
transmits a 5 character integer value (no decimal digits or decimal point).
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8.10.4 GOES Seimac Transmitter Test

The GOES Seimac Test Transmitter test buttons are: Test Transmitter
Read Send
e Read Configuration Configuration Configuration
e Send Configuration Test Timed Test Random
K L. T ranzmiszion Tranzmizzian
e Test Timed Transmlsglon Display Clear Buffersd
e Test Random Transmission Euffered Data Data
e Display Buffered Data Fread Status Heag tl_e.?ji Msg
Clear Buffered Data
Read Status Read Errors Clear Errars

Read Last Msg Status
Read Errors
Clear Errors

Read Configuration reads and displays the current GOES transmitter configuration in the
Communication Monitor window:

GOES Radio Platform ID: DD68E2D6

Self-timed bit rate: 100
Self-timed channel: 151
Self-timed interval: 000 00:15:00
Self-timed offset: 00:05:10

Self-timed message window: 60 seconds
Self-timed preamble length: short

Self-timed interleaver none
Random bit rate: 100
Random channel: 151
Random interval: 00:15:00
Random preamble length:  long
Random interleaver: none
GPS Time: 23:46:01
DCU time: 16:46:01

The GOES transmitter time is in GMT. It is converted to the DCU timezone and the DCU
time is set. In the example above if the DCU configuration timezone is PST (-8 hour offset
from GMT) with DST (daylight savings time) enabled and in effect (+1 hour), the DCU
time is using a -7 hours offset from GMT.

Send Configuration forces the DCU to send the GOES radio configuration parameters to the
GOES radio. When the DCU program initializes a GOES Seimac radio port it first checks if
the configuration is correct and writes the configuration parameters if a change is required. A
port is initialized at power up, after a reset or after port parameters are sent by the Toolbox to
the connected DCU. The configuration parameters sent are:

GOES DCP ID

Timed Transmission Baud Rate
Timed Transmission Channel
Timed Transmission Interval
Timed Transmission Offset
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Message Window Length

Preamble Length

Timed Transmission Interleaver Length
Random Transmission Baud Rate
Random Transmission Channel

Random Transmission Interval

Random Transmission Interleaver Length
Set mode to Online

Test Timed Transmission samples all points that report to the GOES radio and appends their
data values to the GOES radio timed transmission buffer. The data is transmitted at the next
timed transmission time.

Test Random Transmission samples all points that have alarm reports to the GOES radio,
sends their data values to the GOES radio, and schedules a random transmission.

Display Buffered Data displays the data reports buffered in the GOES radio timed and random
transmission buffer in the Communication Monitor window. In the example below, a buffered
timed transmission is displayed. The transmit start time is displayed in GMT. The transmission
tag shows the transmission type and when the transmission was scheduled.

GOES Radio Timed Buffer Data:
Transmit start time  :00:44:20
Transmit data length :72

123.7 00127 12.9

123.7 00127 /11

123.8 00128 ////

123.9 00130 ////

GOES Radio Random Buffer Data:
Transmit start time  :00:25:00
Transmit data length :7

00130

Clear Buffered Data clears the timed and random transmission buffer data in the GOES radio.

Read Status reads and displays the GOES transmitter status in the Communication Monitor:

Bytes in self-timed buffer: 19

Time to next timed message: 000 00:04:09
Bytes in random buffer: 0

Time to next random message: 06:42:14
Failsafe position: 0

Power supply level: 13.6 volts
Average GPS acquisition time: 20 seconds

Read Message Status reads and displays the GOES transmitter last message status in the
Communication Monitor window:

Message type: self-timed or random
Bytes transmitted: 9
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Forward RF power level:
Reflected RF power level:
Power supply level:

Average GPS acquisition time:
Oscillator drift:

Latitude:

Longitude:

Scadalynx 50386 Toolbox

156

79

12.9 volts
20 seconds
0 Hz

128 3512
058 25 57

Read Errors reads and displays the GOES transmitter errors in the Communication Monitor
window. Click on Clear Errors to clear the GOES radio errors.

Error count:

1

Enable random message transmission: Command rejected

Clear Errors resets the GOES transmitter error count.

8.10.5 GOES Signal Transmitter Test

The GOES Signal Test Transmitter test buttons are:

Read Configuration

Send Configuration

Test Timed Transmission
Test Random Transmission
Display Buffered Data
Clear Buffered Data

Test Transmit No Tone
Reset Transmitter

Start Self Test

Read Test Results

Test Tranzmitter

Fead Send
Configuratiaon Caonfiguration
Test Timed Test Random
Tranzmigzion T ransmizzian
Diizplay Clear Buffered
Buffered Data [rata
Test Tranzmit Reset
Mo Tone T ranzmitter
Start Self Test Fiead Test
A esults

Read Configuration reads and displays the current GOES transmitter configuration in the

Communication Monitor window:

GOES Radio Platform ID:
GOES Radio Frequency offset:

GOES Radio Runtime code select:

GOES Radio Transmitter time:
DCU time correction:
DCU time updated:

GOES Radio Software build time:

GOES Radio Software build date:

DD68E2D6

0

RS232 Runtime Code Image
23:46:01

1 second

16:46:01

HH:MM:SS
MM/DD/YYYY

The GOES transmitter time is displayed in GMT. If the GOES radio has GPS installed then
the GPS time is converted to the DCU timezone and the DCU time is set. In the example
above if the DCU configuration timezone is PST (-8 hour offset from GMT) with DST
(daylight savings time) enabled and in effect (+1 hour), the DCU time is using a -7 hours

offset from GMT.

Send Configuration forces the DCU to send the GOES radio configuration parameters to the
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GOES radio. When the DCU program initializes a GOES Signal radio port it sends the
configuration parameters. A port is initialized at power up, after a reset or after port parameters
are sent by the Toolbox to the connected DCU. The configuration parameters sent are:

GOES Radio DCP ID

GOES Radio Frequency offset
GOES Radio Runtime code select
Set mode to Online

Test Timed Transmission samples all points that report to the GOES radio and appends their
data values to the GOES radio timed transmission buffer. The data is transmitted at the next
timed transmission time.

Test Random Transmission samples all points that have alarm reports to the GOES radio,
sends their data values to the GOES radio, and schedules a random transmission.

Display Buffered Data displays the data reports buffered in the GOES radio timed and random
transmission buffer in the Communication Monitor window. In the example below, a buffered
timed transmission and three random transmissions are displayed. The transmit start time is
displayed in GMT. The transmission tag shows the transmission type and when the
transmission was scheduled.

GOES Radio Transmit queue:1 parameters
Number of free pages :76
Transmission type  :Timed

Transmit start time  :00:44:20
Transmission tag :Timed:16:44:20
Transmit preamble  :Short

Transmit channel :163

Transmit data length :72

Transmit baud rate  :300

Transmit interleave  :None

GOES Radio Transmit queue:1 data

123.7 00127 12.9
123.7 00127 /1l
123.8 00128 /111
123.9 00130 /11

GOES Radio Transmit queue:2 parameters
Number of free pages :76

Transmission type  :Random

Random repeat count :3

Transmit start time ~ :00:20:35
Transmission tag ‘Random:16:18:00
Transmit preamble  :Short

Transmit channel 1150

Transmit data length :7

Transmit baud rate  :300

Transmit interleave  :None

GOES Radio Transmit queue:2 data

00130
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GOES Radio Transmit queue:3 parameters
Number of free pages :76

Transmission type  :Random

Random repeat count :3

Transmit start time  :00:26:10
Transmission tag ‘Random:16:18:00
Transmit preamble  :Short

Transmit channel :150

Transmit data length :7

Transmit baud rate  :300

Transmit interleave  :None

GOES Radio Transmit queue:3 data

00130

GOES Radio Transmit queue:4 parameters
Number of free pages :76

Transmission type  :Random

Random repeat count :3

Transmit start time ~ :00:31:55
Transmission tag ‘Random:16:18:00
Transmit preamble  :Short

Transmit channel :150

Transmit data length :7

Transmit baud rate  :300

Transmit interleave  :None

GOES Radio Transmit queue:4 data

00130

Scadalynx 50386 Toolbox

Clear Buffered Data clears the timed and random transmission buffer data in the GOES radio.

Test Transmit No Tone commands the GOES radio to transmit an unmodulated carrier on the
timed transmission channel and baud rate. This command can be used to check the transmit
frequency deviation. Click the Reset Transmitter button to terminate the test.

Reset Transmitter cancels the GOES radio Test Transmit No Tone test.

Start Self Test commands the GOES radio to perform a self test. Read the results of the self
test with the Read Test Results command.

Read Test Results displays the results of the Start Self Test command in the Communication
Monitor window:

GOES Radio Transmitter self test results:

Error message

GOES Radio GPS installed: yes or no

GOES Radio Transmitter type: GOES 100/300 bps or GOES 100/300/1200 bps

Error message is not displayed if there are no errors. Otherwise one or more of the
following error messages are displayed:

Battery voltage < 10.0 volts

Software boot code flash CRC error
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RS232 software flash CRC error
Temperature sensor test failure
TCXO0 DAC test failure

HSB software flash CRC error

RF PLL lock failure

TOD interrupt test failure
Modulation interrupt test failure
Manufacturing data flash CRC error

HydroLynx Systems, Inc.
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9. DCU Settings

DCU Settings define miscellaneous DCU parameters:

e Test-Reset Initialize
e LED State

e Power Down

e Sensor Power

e Test Reset Timer

e Sensor Sample Offset
e Data Logging

Select the Settings page to setup miscellaneous DCU parameters.

Elj Scadalynx 50386 Toolbox - DCU: 1500 - Example configuration C=ane X

File Transfer Monitor Settings Help
DCU I /O ] Repons] Controls] Communications Settings WC\ock] Data ] Test ] Secunty]

Test-Reset Initialize

[v' Test-ResetInitialize Enable Save

LED State Q
v RunLEDon
[~ PCOSLEDon

[~ TESTLEDen

Power Down Test Timer

v Power Down When ldle ; . S

v el Units TestReset Timer: |'| Z“hours j

User Power Down Delay : |‘ID Z“seconds ﬂ Sensor Sample Offset

Com Port P D Del |2 A| p J HH : MM : 88

. - N

om Port Power Down Delay : Z‘ seconds Sample Time Offset: ,W W W:‘
Sensor Power Data Logging

[+ Sensor Power Switched Log File Limit (in kbytes) : [1024 :‘

Sensor Power OnWait: {100 i‘ millisecands Log File Format: |Binary -

Sensor Power Starting State : Off A [¥ Ovenwrite Log File When Ful

08/28/2014 10:40:10 : Opened File: C:\Program Files\Scadalynx Toolbox\Lynx386.cfg

9.1 Read DCU Settings

The Read button on the Settings page reads the DCU settings into the Toolbox memory from
the connected DCU and updates the Toolbox display.

This button does not read all the DCU configuration parameters. Use the Read All Parameters
button on the DCU page or Read All Parameters in the Transfer menu pull-down to read all
parameters.

9.2 Send DCU Settings

The Send button on the Settings page sends the DCU settings in the Toolbox memory to the
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connected DCU. The current configuration is also saved to the disk file name shown in DCU
Identification. After the parameters have been sent, the Toolbox sends a command to the
connected DCU to re-write the configuration file to the DCU flash disk.

This button does not send all the DCU configuration parameters. Use the Send All Parameters
button on the DCU page or Send All Parameters in the Transfer menu pull-down to send all
parameters.

9.3 DCU Settings Parameters
9.3.1 Test-Reset Initialize

When Test-Reset Initialize is | TestResstlnitialize

enabled, point data values are reset [v' TestResetlnitialize Enable
to zero when the SLB TEST switch

is held down at program start.

1. Set the RUN/DEBUG to the RUN position.
2. Press and hold the RESET switch S7 and the TEST switch S8.
3. Release the RESET switch S7 and wait for the DCU to start:
a. PCOS red and green LEDs and SLB Run LED 4 blink.
b. PCOS red and green LEDs and SLB Run LED 4 stay on.
c. PCOS green LED turns off leaving PCOS red LED and SLB Run LED 4 on.
4. Release the TEST switch S8.

9.3.2 LED State

Set the start up states of the DCU [ LED State
LEDs: [+ RunLED on

[ PCOSLEDon
e Run LED on

e PCOSLEDON [ TEST LED on
e Test LED on

Run LED on controls the SLB Run LED 4 and the PCOS red LED.
PCOS LED on controls the PCOS green LED.
Test LED on controls the SLB Test LED 5.

Program the DCU to turn on LED states are power up or reset. Normally only the Run LED is
turned on at power up.
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The normal LED states under program control are:

LED Off state On state

SLB Run LED 4 | DCU powered down. DCU powered on.

and PCOS Red

PCOS green Startup. Data received on a
communication port.

SLB Test LED 5 | Startup. Test active or program is
writing to the flash disk.

9.3.3 Power Down

Power Down settings control: e
[+ Power Down When Idle

Int | Unit
e Power Down When Idle | :ETNE' o
e User Power Down Delay User Power Down Delay : | Z“seconds ﬂ
e Com Power Down Delay Com Port Power Down Delay : |2 i“seconds ﬂ

Power Down When Idle enables the
DCU to power down when idle. Enable power down for battery powered sites and disable for

AC powered sites.

User Power Down Delay defines the time to wait in seconds after a console or Toolbox
command before a power down can occur. The default is 10 seconds.

Com Power Down Delay defines the time to wait in seconds after a data packet is received on
a communication port before a power down can occur. The default is 2 seconds.

9.3.4 Sensor Power

Sensor Power settings control: Sensor Power

[w Sensor Power Switched
e Sensor Power Switched
e Sensor Power On Wait Sensor Power On Wait:  |100 Z‘ milliseconds

e Sensor Power Starting State Sensor Power Starting State ¢ Off -

Sensor Power Switched enables
switched sensor power. Sensor power turns on while taking sensor samples and then turns off.
Enable switched sensor power for battery powered sites and disable for AC powered sites.

Sensor Power On Wait defines the time to wait in milliseconds after the sensor power is turned
on before taking sensor samples. This wait allows sensors to power up and stabilize before
readings are taken. A short wait is 100 milliseconds. Some sensors require a longer wait of
2000 milliseconds (2 seconds) or a very long wait of 30000 milliseconds (30 seconds).

Sensor Power Starting State defines the sensor power state when the DCU program is started.
Select Off if using switched sensor power, On if not switched.
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9.3.5 Test Timer Test Timer

Test Reset Timer : |‘| i“hours ﬂ

e Test Reset Timer

The Test Reset Timer sets the time interval when the DCU test state is turned off after being
turned on. When the DCU test state is On it transmits ALERT?2 data packets with the test flag
set and overrides hold off conditions such as waiting for GPS time sync.

Sensor Sample Offset
9.3.6 Sensor Sample Offset HH - MM - SS
i Sample Time Offset: .
Sample Time Offset parameters: ample Time Ofiset: 00 [0 [20 :‘

e Sample Time Offset

Sample Time Offset aligns sample, computation, and reporting intervals with the offset hour,
minute, and second. The default offset is 0:0:0 (no offset).

For example, if timed interval samples are taken every 6 hours and the sample time offset is
1:30:20 the samples times are:

01:30:20, 07:30:20, 13:30:20, 19:30:20

The DCU real time clock is very accurate. Set different sensor sample offsets for each DCU to
avoid radio contention that would occur if several DCUs tried to self report at the same time.

9.3.7 Data Logging

Data Logging settings control: Data Logging
. . Log File Limit (in kbytes) : [1024 =
e Log File Limit :‘
e Log File Format Log File Format: |Binary -
e Overwrite Log File When

[v Overwrite Log File When Full
Full

Log File Limit limits the data logging in Kbytes. The default of 1024 Kbytes uses half the
available flash disk storage (2MB) on the PCOS. Increase the storage limit only if your PCOS
is upgraded to a larger flash size.

Log File Format is either ASCII or Binary. The ASCII format writes 64 byte data reports in a
readable format ending in a carriage return and line feed. The Binary format writes 16 byte
data reports and requires the Toolbox to decode the logged data reports.

Overwrite Log File When Full when enabled overwrites older data when the log file limit is
reached. If overwriting is disabled, data logging stops when the log file limit is reached.

The DCU data log uses multiple 64 Kbytes files. The most recent data is stored in the file
Lynx386.dat. The next older data is stored in the file Lynx386.d1, then .d2 and so on.
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10. Clock Setup

Select the Clock page to setup the DCU clock time and display parameters.

Qj Scadalynx 50386 Toolbox - DCU: 5100 - Example configuration =ai=y X

File Transfer Monitor Settings Help
Dcu ] Ijo I Repons] Controls] Communications | Settings Clock ]Dala ] Test ] Security]

DCU Realtime Clock

HH : MM : 58S ResetClock
Time:[10 [4 |02 i‘
MM / DD / YYYY Read Clock
Date:[06 |28  [2014 :‘ Send Clock
Timezone : |(GMT-08.00) Pacific Time ~| v DsT Save

08/28/2014 10:53:44 : Read Clock Time - Success

10.1 Read DCU Clock Time

The Read Clock button on the Clock page reads the DCU time and time zone into the Toolbox
memory from the connected DCU and updates the Toolbox display.

This button does not read all the DCU configuration parameters. Use the Read All Parameters
button on the DCU page or Read All Parameters in the Transfer menu pull-down to read all
parameters.

10.2 Send DCU Clock Time

The Send Clock button on the Clock page sends the time and time zone in the Toolbox memory
to the connected DCU. The current configuration is also saved to the disk file name shown in
DCU Identification. After the parameters have been sent, the Toolbox sends a command to the
connected DCU to re-write the configuration file to the DCU flash disk. The DCU resets all
timers for the new time.

This button does not send all the DCU configuration parameters. Use the Send All Parameters
button on the DCU page or Send All Parameters in the Transfer menu pull-down to send all
parameters.
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10.3 Clock Parameters

DCU Realtime [Dcu RealtimeH%ochﬂM <

Clock parameters: e[ [ E:‘ w
e Time MM / DD/ YYYY
e Date Date:[08 [28 [2014 :‘ M
e Timezone Timezone : |(GMT-DB:DD} Pacific Time ﬂ v DST $
e DST

Time and Date display the DCU realtime clock time when it is read from the DCU. The time
displayed will increment every second while the Clock page is visible until you click on any
date or time field or click on the time or date up/down arrow buttons. Clock time increments
resume after the DCU clock time is reset, read or sent.

Timezone sets the DCU time display to use the selected time zone. The internal DCU time uses
GMT (Universal) time. The DCU display and sample times are adjusted to the selected time
zone. For example, if timed interval samples are taken every 6 hours and the sample time offset
is 1:30:20 the samples times for the selected time zone are:

01:30:20, 07:30:20, 13:30:20, 19:30:20
Check DST to display DCU time with daylight savings time in effect when appropriate.
The Reset Clock button sets the displayed clock time to your computer time.

The Save button saves the Timezone and DST parameters to the configuration file. The DCU
realtime clock time is not saved to the configuration file.
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11. Data Display

The Data page displays point raw and scaled data values read from the connected DCU. As
data values change, the DCU sends reports to the Toolbox and the Toolbox updates the data
display. Point raw or scaled data values can be set from the Data page. Select the Data page
to display a connected DCU’s point data values. The current clock time is shown in the lower
left corner.

& 5 h
% Scadalynx 50386 Toolbox - DCU: 1500 - Example conﬁguraTionA ‘ ‘ l-=' = &

File Transfer Monitor Settings Help
ocu ] I{e] ] Reportsl Controlsl Communications] Set‘tings] Clock Data lTest ] Security]
Ptf ID1 ID2 Desc:Num Name Raw Value Scaled Value Units
1 1500 0 UD2 Rainfall 0 0 millimeters Read Data from DCU
2 1501 0 PC:1 Wind Sensor 56841 14 miles
3 1502 0 SI1 SD12WaterLevel 0.00 0.00 feet [ Take Sample First
4 1503 0 Al3 Analog Water Level 56 0.01 feet .
5 1504 0 DIl Road Crossing Status On off On/Off [ Read All Point Data
6 1505 0 D01 Road Crossing Control Off Off QOn/Off
7 1506 0 AD:1 Gate Opening 65563 1.00 feet
8 1507 0 Vi1 Repeater Control 1 1 Read Data
9 1508 0 Al16  Battery Voltage 56850 14.07 volts

Clear Data

Send Datato DCU

Raw: Decimal «
0 =
Send Raw

[ Send All Raw

Scaled: Decimal «
v =
Send Scaled

[~ Send All Scaled

04/29/2013 16:27.56

A

11.1 Read Data from DCU

Read Data from DCU
[ Take Sample First

e Take Sample First [ Read &l Paint Data
e Read All Point Data

Read Data from DCU parameters are:

Check Take Sample First to force a read of point sensor data before
reporting the data, otherwise the last sampled data value is returned. Clear Data
Reading the last sampled value is faster, when reading SDI-12 or analog

points with long sensor power on wait times.

Check Read All Point Data to read data from all points, not just the point selected.

Read Data reads data for the selected point in the list and displays its raw and scaled data
values. If Read All Point Data is checked, all point data is read and displayed.

Clear Data clears all point data values from the data display window.
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11.2 Send Data to DCU Send Data to DCL
. H . 1 -
Send Data to DCU actions are: o Decinal |
(56372 =
e Send Raw
Send Raw
e Send Scaled —I
[~ Send &l Baw
11.2.1 Send Raw Data Soaled - m
To modify a point’s raw data value: 1380 j

1. Select the point in the list. Its raw and scaled data values are wl
displayed in the edit fields. Ml sl el

2. Change the Raw data value and click Send Raw.

3. The point raw and scaled data values are updated when the send command completes

Send raw data to set input point counter (UD, PC) data value. For example, reset a rain gauge
Up/down (UD) raw data count to zero; set a shaft encoder raw data count to the current level
in its integer form. Other input point types (Al, DI, Sl) can have their raw data values set but
the data is overwritten when a point sample reads the sensor.

Raw data sent to a point sets the point event flag. The event flag can trigger a data report.
Scaled data is computed and tested for point alarm criteria. If alarm criteria are met the alarm
flag is set and the assigned control is turned on. The alarm flag can trigger a data report.

Check Send All Raw to send raw data from all points, not just the point selected.
11.2.2 Send Scaled Data
To modify a point’s scaled data value:

1. Select the point in the list. Its raw and scaled data values are displayed in the edit fields.
2. Change the Scaled data value and click Send Scaled.
3. The point raw and scaled data values are updated when the send command completes.

Send scaled data to set an output point (DO, AO, VI) or input point counters (UD, PC) scaled
data value. Raw data is computed and sets the physical state of the output.

Scaled data sent to a point sets the point event flag. The event flag can trigger a data report.
The scaled data value is tested for point alarm criteria. If alarm criteria are met the alarm flag
is set and the assigned control is turned on. The alarm flag can trigger a data report.

Check Send All Scaled to send scaled data from all points, not just the point selected.
11.3 Data Display Monitor

While the Toolbox is connected to the DCU, the data display shows point data value changes as
they are sent by the DCU. Click on a point in the list to stop scrolling during updates.
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12. DCU Test

Select the Test page to test a DCU.

Scadalynx 50386 Toolbox

Qj Scadalynx 50386 Toolbox - DCU: 43709 - ALERT2 Level station with 5050PMS

C=Ri= X

File Transfer Monitor Settings Help

Test Transmit Data | TesiPrmesBanm

Test Transmit Test Transmit Power Down On |

Dual Tones High Tane

Test Transmit Test Transmit Power Down Off |
MNo Teone Low Tone

TestProgram Version ADC Calibration

TestResst

Reset
Read ResetCount | |0

Clear Reset Count |

DCU ] /O I Repons] Controls] Communications] Seﬂings] Clock] Data Test }Security]
TestBattery Test Sensor Power
Read Battery Voltage | ’T Sensor Power On |
TesiErRlE Sensor Power Off |

TestAnalog Inputs

Read Program Version | 2.00.01

TestID Switches

Read ID Switches

| |3?09

Test State
Read Test State

Calibrating
Voltage :

L

Test State On |

Test State Off |

08/28/2014 11:24:40 : Read ID Switches - Success

Offset Channel - |1 i‘

Gain Channel: |3 i‘ Read AnalogInput | [#.9622  |Vdc
Input Range : |0-5Vdc -
49622 i‘\fdc

Start Calibration

Analog Input Channel : |3 i‘
Analog Input Range : |0-5Vdc -

Set Diagnostic Display Level
Diagnostic level : |0 i‘
Set Diagnostic Level

The Test page is useful in testing the operation of the ScadaLynx 50386 DCU. The tests are
divided into the following sections:

Page 128

Test Battery

Test Radio

radio.

Test Program Version
version

Test ID Switches
Test State

Test Sensor Power
Test Power Down
ADC Calibration
Test Reset

Test Analog Inputs
Set Diagnostic Display Level
displayed.

Read the battery voltage under load.
Transmit data, tone and no tone on the ALERT1

Read and display the DCU application program

Read the DCU ID switches.

Read and set the DCU test state.

Turn DCU sensor power on and off.

Enable and disable the DCU power down.
Re-calibrate the Analog to Digital Converter, ADC.
Reset the DCU, read and clear the reset count.

Read and display an analog input reading.

Increase the number of diagnostic messages
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12.1 Test Battery

Read Battery Voltage sends a command to read the | TestBattery

DCU battery voltage while it is under load. ALERT1 Read Battery Vohiage | less
radio transmit power is turned and the DCU waits until
the radio power on timer expires (see Communications
Port Transmit Setup, Radio Port Transmit Timers). The battery voltage is then read from Al:16
and displayed.

Test Radio
12.2 Test Radio Test Transmit Data
. . Test Transmit Test Transmit
Test Transmit Data sends a command to read and transmit Tones High Tone
all point data on the active radio port. Use this command to Test Transmit | Test Transmit
check radio transmissions to the base station. No Tone Low Tone

Test Transmit Tones sends a command to transmit alternating tones without data for 5
seconds on the ALERT1 or ALERT?2 radio port. Use this command to check radio deviation
and transmit and reflected power with a watt meter.

Test Transmit High Tone sends a command to transmit the high ALERT1 radio tone without
data for 5 seconds on the ALERT1 or ALERT? radio port. Use this command to check data
receiver input.

Test Transmit Low Tone sends a command to transmit the low ALERT1 radio tone without
data for 5 seconds on the ALERT1 or ALERT? radio port. Use this command to check data
receiver input.

Test Transmit No Tone sends a command to turn on the ALERT1 or ALERT2 radio power
and key on the radio without generating tone for 5 seconds. Use this command to check the
radio frequency and transmit and reflected power with a watt meter

Test Program Version

12.3 Test Program Version Read Program Version | 2.00.01

Read Program Version sends a command to read and display the DCU application program
version number. Use this command to check if the DCU application program is compatible
with the Toolbox version. The Toolbox and application version numbers must match in the
first and second elements to be compatible. For example, a Toolbox version number 1.28.00
is compatible with an application version number 1.28.01 but not with version number 1.27.00.

12.4 Test ID Switches

Read ID Switches sends a command to read and display ..o switches
the DCU ID switches. Use this command to test the SLB ‘

ID switches. This test does not reset the DCU number.
Reset the DCU after changing the ID switches to reset the
DCU number.

Read ID Switches | ‘3?09

A102712 Page 129



HydroLynx Systems, Inc. Scadalynx 50386 Toolbox

12.5 Test State

Read Test State sends a command to read and display the [ TestState

DCU test state: Off or On. When the DCU test state is on Read Test State ‘ L]

it transmits ALERT2 data packets with the test flag set
and overrides hold off conditions such as waiting for GPS
time sync.

Test State On ‘ Test State Off ‘

Test State On sends a command to the DCU to turn the test state on. The Test state timer is
started, and the test state turns off after the timer expires (Default: 1hour).

Test State Off sends a command to the DCU to turn the test state off.
A restart of the DCU application program on RESET or power up, turns off the test state.
12.6 Test Sensor Power

Sensor Power On sends a command to turn on the [ TestSensorPower

switched sensor power. Sensor power remains on until Sensor Power On ‘
turned off or the DCU powers down. Use this command to

test analog sensors. These sensors must be powered on to fEE AL BT ‘
be tested.

Sensor Power Off sends a command to turn off the switched sensor power. The sensor power
is also turned off by a power down or reset.

12.7 Test Power Down

Power Down On sends a command to force a DCU power | TestPower Down

down. The DCU is powered on by the SLB 1/0 PIC when Power Down On ‘
a wake-up event is detected. Wake-up events are data
received on communication port COM1, carrier detect,
digital input event, counter event, and wake-up timer. Use
this command to test DCU wakeup events. Any Toolbox communication on COM1 wakes up
the DCU. Note: Toolbox communication on COM2 does not wake up the DCU.

Power Down Off ‘

Power Down Off sends a command to disable DCU power down. Use this command when
testing sensors to prevent a DCU power down from turning off switched sensor power. Click

Power Down On to re-enable power down or reset the DCU (see DCU Reset).
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12.8 ADC Calibration

The Analog to Digital Converter, ADC, converts an analog [~ APt Calibration
input sensor DC volt signal to a digital reading from 0 - OﬁsetChannel:l'Ii:‘
65535. The 50386 ADC has 5 voltage input ranges:

Gain Channel : |8 :‘

4 L4

4 L3

e 0-25mVdc InputRange : |0-5Vdc -
e 0-55mVdc Calibrating |4.9622 i"v’dc
e 0-100mVdc Voliage =

e 0-1Vdc Start Calibration

e 0-5Vdc

The precision 16 bit ADC must be calibrated for each input voltage range that will be used.
Each ScadaLynx 50386 DCU has its ADC calibrated for the 0 — 5 Vdc range at the factory
prior to shipment. The calibration parameters are saved in the NVRAM on the PCOS board.

If you change the PCOS board on your DCU or want to use another voltage input range, re-
calibrate the ADC to save the calibration parameters in the new PCOS NVRAM.

The calibration process computes an offset and a gain parameter. The offset is computed by
shorting an analog input channel to ground then reading the voltage on that channel. The gain
offset is computed by putting a known voltage source into an analog input channel, reading the
voltage on that channel, and adjusting the reading to match the measured voltage.

Short an analog input channel to ground on the sensor terminal strip or on the resistor socket
X2 for analog input channels 1 - 8 (see the SLB Board Layout). Analog input channel 1 is the
farthest from the edge of the board.

Use analog input channel 8 for the 0 — 5 Vdc gain calibration. Analog input channel 8 is
connected to Vref on the sensor connector package or on the terminal strip. Measure the Vref
voltage with a 4 digit meter on the sensor terminal strip or on the resistor socket X2 (see the
SLB Board Layout). Analog input channel 8 is the closest to the edge of the board.

Select the offset and gain analog input channels and enter the measured gain voltage (Vref)
before starting the calibration.

Offset Channel: Enter the analog input channel number shorted to ground to compute the ADC
offset. For example enter channel 1.
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Gain Channel: Enter the Analog
Input channel number connected to
the known voltage source (e.g. Vref)
to compute the ADC gain. For
example enter channel 8.

Calibrating Voltage: Enter the
measured gain calibration voltage in
Vdc (e.g. Vref) on the analog input
gain channel. For example enter
4.903.

Start Calibration sends a command
to start the ADC calibration. The
ADC calibration results are
displayed in the monitor window.

12.9 Test Reset

Reset sends a command to restart the DCU application
program. This command has the same effect as pressing
the RESET button on the SLB. Note that after a reset, the
Toolbox connection stays active but the DCU is not
aware of the connection. You can send commands to the

Scadalynx 50386 Toolbox

-

__ Communication Monitor

.-‘

Start ADZ Calibration

PoOwer up at 07 25/2006 17:05:146
The current ADZ offset and gain are:
Offset: 0050fa

Gain @ &éb4del

SENsOr power 0n

The newly calibrated ADC offsef is:
The returned calibrated ADZ gain
The adjusted calibrated ADC gain
The new aADC offset and gain are:
offset: 00517d

Gain  : e&bdsa

Sensor power Off

ADC Calibration - Success

is:
is:

oos17d
ashche
aeh45a

Hide Save

..................................

TestReset

Clear Reset Count

DCU but you cannot monitor DCU activity. Reconnect
to restore the Toolbox Communication Monitor (see

Connecting to a DCU).

Read Reset Count sends a command to read and display the DCU reset counter. This counter
is incremented each time the DCU powers up or resets. The counter lets you check how often
the DCU is resetting. Too many resets should be investigated. Unexpected resets can be caused

by:

Power disruption to the DCU.

Power spikes through an AC power adaptor.

Static discharge on the SLB or sensor connect board.
Radio transmissions with a weak battery.

Program hangs that are restarted by the watchdog timer.
Invalid sensor calibration parameters (e.g. divide by zero).

Clear Reset Count sends a command to reset the DCU reset count to zero.
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12.10 Test Analog Inputs

Test analog input sensors by reading and displaying the analog input channel voltage in the
range 0 - 5 Vdc. Select the Analog Input Channel number to test (1 - 16) and the input voltage
range. Analog input channel 8 is connected to Vref. Analog input 16 is connected to the battery
voltage.

Read Analog Input sends a command to read and [ TestAnaloglinputs
display the selected analog input voltage. The DCU Analog |nput0hannel:187i‘

program performs the following steps:
Analog InputRange : |0-5Vdc -
1. Switched sensor power is turned on.
Read Analog Input | [4.9622  [Vdc
2. The DCU program waits for the Sensor Power on e ‘
Wait timer to expire (see DCU Settings, Sensor Power).
3. The analog input channel is read from the ADC and displayed as a voltage in the selected
range.

To avoid waiting for a long Sensor Power on Wait, turn on the sensor power before reading
the analog input channel (see Sensor Power On above).

12.11 Set Diagnostic Display Level SetDiagnostic Display Level

Dia ' S| -
The Communication Monitor displays DCU activity rosteleve :‘
when the Toolbox is connected to the DCU. Increase the SetDiagnostic Level |
amount of information displayed by increasing the
diagnostic level.

Set the Diagnostic level. Level 0 shows the minimum information.

Set Diagnostic Level sends a command to set the DCU diagnostic display level.
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13. Logged Data

Scadalynx 50386 Toolbox

The ScadaLynx 50386 DCU logs data reports in its flash disk. Download and display logged
data with the DCU Data Log entries on the Transfer pull-down menu:

e Read DCU Data Log Download the DCU logged data into the Toolbox memory.
e Show DCU Data Log Display the window showing the downloaded data reports.
e View DCU Data Log Display logged data already saved to a disk file on your

computer.

e Clear DCU Data Log Clear logged data memory on the DCU.

—IScadalynx 50386 Toelbox - DCU: 1500 - Example configuration

=J2)Es

File ' Tranmsfer Monitor Settings Help
Connect to Local DCU
Conneck to DL
Quick Disconnect

DC

Disconneck From DU

i
Read all Parameters ﬁ
Send All Parameters Open...
Fead DCU number from
Read DU Data Log. . [ switches then add offset Cloze
Show DCU Data Log...
- [ Save
Views DCU Data Log... on
Clear DU Data Log [ Save fg |

Transfer File ko DU, .. |
Transfer File From DCU... Il

Open configuration file or
Connect to DCU and Read Al Parameters

Transfer file: User.bat - Success

Delete

Read
Send

i

Cnmmunicatinns] Settings] Clock ] D ata ] Test ] Securit_l,l]

Communicatons

Toolbox Address - |1 j

Configure

Fart : |Eommunicati0ns Port [COM1)

[

Cornm Parameters : |CEIM'I 33400 Mohe-8-1

Connect to
Local DEU

[uick

Disconnect

Connect to Disconnect
Remate DCU frarn DCL
Read Al Send &l

Farameters Parameters

The DCU stores logged data reports in ASCII or binary format. The format is selected in the
Settings page under Data Logging, Log File Format (see DCU Settings, Data Logging). When
ASCII data is downloaded, it is displayed as received. When binary data is downloaded, it is
reformatted using the following rules and the current configuration in the Toolbox memory

(not in the connected DCU):

1. Report times are displayed in the time zone defined in the current configuration.
2. Report data is formatted to display the decimal point and data units for point ID numbers

defined in the current configuration.

3. Report data is displayed as an integer number with no decimal points and no data units if
the point ID number is not defined in the current configuration.
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13.1 Read DCU Data Log

Select Read DCU Data Log to
display the Read DCU Log File
window to the right. The
command parameters are:

e Points to download

e Download time period

e Number of reports to
download

Read sends the read log data
command to the connected DCU.

Reset sets default command
parameters.

Close closes window.
13.1.1 Download Point Selection

Points to Download parameters
are:

e Points to Download list
o All

HydroLynx Systems, Inc.

=¥ Read DCU Log File

Fuoirts to Download

Fig 1D DegsccMum  Mame

1 1500 UD:2 Rairfall

2 1501 FC:1 WWind Sengor

K] 1802 5l SDI-12 Water Lewvel

4 1803 A3 Analog 'water Level

4] 15041 DA Foad Crozzing Status

B 15051 DO:1 Foad Crozsing Control

¥ 1506 AO:1 [3ate Opening

a 1807 VI Repeater Contral

9 1508 AlL1E Battemn Yoltage

I &l Paints

Diownload Time Period

rr s 00 A Y HH : kik4

Begin Time: [07 [25 [2008 oo foo” =
End Tme: [07 [25 [2006 7 e =

Mumber of Reportz ta D ownload

MHumber of Reportz to Download: ﬂ [w Al

Reset | Cloze

Select points in the list whose data you want to download All points are selected by default.
Click on a point to de-select it or uncheck All Points to de-select all points. Click on points to
re-select or check All Points to select all points again.

Note: When downloading data from a repeater that has logged received data, select All
points to allow all logged points to download.

13.1.2 Download Time Period

Download Time Period parameters are:

e Begin Time
e End Time

Select the time period to download in the Begin Time and End Time fields. These times use the
time zone defined in the current configuration in the Toolbox memory. Times are converted to
GMT (Universal Time), before they are sent to the DCU. Click on a time element (month, day,
year, hour, or minute) then click the up/down arrow buttons to increment or decrement that

time element.

13.1.3 Number of reports to download

Number of Reports to Download parameters are:

A102712
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e Number of Reports to Download

o All

Scadalynx 50386 Toolbox

Limit the number of reports to download in the Number of Reports to Download or check All
to download all reports for the selected time period.

13.1.4 Read DCU Data Log

Click Read to send the read
logged data request to the
connected DCU.

The Read command displays
the Log Data Display window.
When the Toolbox receives a
block of logged data reports
from the DCU, the data reports
are appended to the Log Data
Display window. Data report
formatting uses the rules
defined above.

The Toolbox continues by
requesting the next block of
logged data until the DCU
responds that all logged data
requested has been sent.

=¥ pCu: 1500 - Example configuration Log Data Display

08/21,/2003
0%,/21,/2003
08,/31,/2003
05,/21,/2003
08/21,/2003
08,/31,/2003
0521,/2003
08,/31,/2003
08,/21,/2003
0%,/21,/2003
08,/31,/2003
05,/21,/2003
08/21,/2003
08,/31,/2003
05421,/2003
08,/31,/2003
08,/21,/2003
0%,/21,/2003
08,/31,/2003
05,/21,/2003
08/21,/2003
08,/31,/2003
0521,/2003
08,/31,/2003
08,/21,/2003
05,/21,/2003

oo:
oo
oos
oo
oo
oo:
oo
ol:
o1:
o1:
ol:
ol:
o1:
o1:
oz2:
oz:
oz:
oz2:
oz:
oz2:
oz:
oz:
oz2:
oz:
oz:
oz

oo:
1575
a0:
EH
EH
a0z
451
oo;
15:
EH
a0:
EH
EH
451
oo:
1%:
a0z
EH
EH
EH
EH
a0z
EH
20:
45
oo:

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

Hide

1 off

1 off

&4 COUNTs
.00 feet
off
off
off
off
off

4 cCounts
.00 feet
off
off
off
off
off

28 millimeters
&4 Counts
1503 0.00 feet
1t04.1 Off
150E.1 Off
1506 0.00 Teet
1507 O control
1508 12.50 wolts
1508.1 Off
1508.1 aff

1505,
15085,
1501
15032
1504,
1505.
1505,
1505,
1505,
1501
1503
1504,
1505,
1505.
1505,
1505,
1500
1501

A~

PFRREREPRPOGRPPPRRERO

Sawve Clear |

If a logged data block is missed due to communication errors, the Toolbox tries again after
waiting the communication port retry timeout (see Communication Configuration). Click retry
on the communication dialogue box to immediately resend the logged data block request.

Note: Searching for and reading historic logged data from the flash disk is slow. There is
a noticeable delay in the DCU response when older logged data is requested.

Each logged data read request appends to the Logged Data Display window until it is cleared.
Hiding or closing the window does not clear the data reports in it.

13.2 Show DCU Data Log

Select Show DCU Data Log to display the Log Data Display window (see above).

Hide closes the Log Data Display window but keeps the logged data in the list.

Save writes the data reports in the Log Data Display window to a file.
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A dialogue box is opened to
let you pick or enter a file
name. Logged data files are
given a .dat extension. Enter
or pick a file name and click
Save.

Cancel closes the Save As
dialogue box without saving
the logged data reports.

Clear erases logged data
reports in the list. It does not
erase logged data in the
connected DCU.

13.3 View DCU Data Log

Select View DCU Data Log
to read and display logged
data reports from a file
saved on your computer.

A dialogue box is opened to
let you pick or enter a file
name. Logged data files are
given a .dat extension.
Enter or pick a file name
and click Open. A Log
Data Display window is
opened to display the
logged data reports (see
above).

HydroLynx Systems, Inc.

-

% Save As

Ax]

Save in: | 2 Scadalyng Toolbow

~| « & & E-

Ikilities Lzl ISDDE
Logged
Data.dat

File narne: |DI:LI 1500 Logged Data.dat

Save

Save az ype: |Lu:uggeu:| Data Files [*.dat)

ﬂ Cancel

=X COpen

Loak, i | 2 Scadalynx Toolbow

| = & cf E-

Itilities DL 15EIEIE
Logged |
Data,dat |

File name: |DI:LI 1500 Logged D ata.dat

Files of type: |L|:ugged C'ata Files [*.dat)

j Cancel

Cancel closes the Open dialogue box without opening the logged data file.

13.4 Clear DCU Data Log

Select Clear DCU Data Log to send a {;
command to erase all logged data on the

connected DCU.

The Toolbox asks for verification before
it sends this command. Click OK to send

the command.

=¥ Clear DCU Data Log

w

a

Conkinue?

This commmand will erase all logged data on the DCU,

Zancel |

Cancel closes the message box and does not send the command.

Warning! There is no recovery from this command. Download and save the logged data
before clearing the DCU data log.
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14. File Transfer

Scadalynx 50386 Toolbox

The Toolbox can transfer files to the DCU for storage on the flash disk or from the DCU for
storage on your workstation or notebook computer. The types of files to transfer are:

e Configuration, SDI-12 script, and table files
e Log files
e DCU application program update

—IScadalynx 50386 Toelbox - DCU: 1500 - Example configuration

BEX

File ' Transfer Monitor Settings Help

Conneck bo Local DCLU

bC Conmect o DL Eommunicationsl Settings] Clock ] Data I Test I Securit_l,l]

Cuuick, Disconneck Communicatons

Disconneck From DCU

read Al Parameters My Toolbox Address : |1 ﬂ Configure

Send ll Parameters Open... Part : | Communications Port (COMT) =l

Fead DCU bier f

Read DCU DataLog... DE?WilChESTEQﬁ eardéu';?fﬁl Close Comm Parameters : [COM1 38400 None-8-1

Show DCU Data Log...

Views DU Data Log... on Satls

Clear DiZU Dats Log Save Az |

Tansir Fis t00CU.. et | e |

Transfer Fils from DCU... Connect to | Disconnect ‘

Open canfiguration file ar Fead Remate DCL from DCU
Connect to DCLU and Read All Parameters
Send Read Al Send All
Fararmeters Pararmeters
Transfer file: User.bak - Success
141 Transfer File to [&fgpen
DCU )
Laak jr: | = Scadalynx Toolbox ﬂ =5 EH-
Select Transfer File to -
DCU in the Transfer menu b |
puI:j-do]\c/yln ttoth select a;ng _,r] ﬁ] J] rj';,
send a Tile 1o the connecte -
H4366-4, 5di H436E.sdi Lynxaa6.cfg L Ly ma 336, in

DCU.
A dialogue box is opened to = EW 51 DW .
let you pick or enter a file = )
n-ame. PrOgr?.m appllcatlon File name: |Lyn:-:385.e:-:e
files are given an .exe
extension. The  DCU || Filesof type: | Transfer Files %) | Cancel
application program name

is Lynx386.exe.

Page 138

A102712




Scadal ynx 50386 Toolbox

HydroLynx Systems, Inc.

Enter or pick a file name and click Open to start the file transfer. Cancel closes the Open
dialogue box and does not start a file transfer.

The file is transferred in block of 400 bytes.

A wait dialogue window shows the time elapsed for the file

transfer.

Click Cancel to quit the file transfer.

-,

Transfer file: Lynx386...

Wwhalt imer: ¥ zeconds

Cancel | Fietny

If the file transfer stalls, click the Retry button to resend the file block

Show the Communication Monitor to view the file transfer progress.

3 n n "
% Communication Monitor

-,

Transfer
Trans fer
Trans fer
Transfer
Trans fer
Transfer
Trans fer
Trans fer
Transfer
Trans fer
Transfer
Trans fer
Transfer
Transfer
Trans fer
Trans fer
Transfer
Trans fer
Transfer
Trans fer
Transfer
Transfer
Trans fer
Trans fer
Transfer
Trans fer

Tile: Lyn=35a6.
Tile: Lynx38c.
Tile: Lyn=33&.
Tile: Lyn=35a&.
Tile: Lyhnx33&.
Tile: Lyn=35e&.
Tile: Lynx3386.
Tile: Lyn=38&.
Tile: Lyn=35a.
Tile: Lyhnx33&.
Tile: Lyn=35e&.
Tile: Lynx386.
Tile: Lyn=38&.
Tile: Lyn=35a.
Tile: Lynx386.
Tile: Lyn=33&.
Tile: Lyn=35a.
Tile: Lyhnx33&.
Tile: Lyn=35e&.
Tile: Lynx386.
Tile: Lyn=38&.
Tile: Lyn=35a.
Tile: Lynx386.
Tile: Lyn=33&.
Tile: Lyn=35a.
Tile: Lyhnx38&.

Hide

ExE
ExE
Exe
B
Exe
=4
B
Exe
B
Exe
=4
=g
Exe
ExE
ExE
Exe
B
Exe
=4
=g
Exe
ExE
ExE
Exe
B
Exe

send
send
send
send
send
send
send
send
send
send
send
send
send
send
send
send
send
send
send
send
send
send
send
send
send

Save

bytes
bytes
bwtes
bytes
bwtes
bytes
bytes
bytes
bytes
bwtes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bwtes
bytes
bytes
bytes
bytes
bytes
bytes
bytes

start transfer
400 of 201104
o0 of 201104

1z00 af
ledo af
000 af
400 af
2800 of
3z00 af
Fe00 af
4000 af
4400 af
4500 of
cz00 af
tedo af
co00 aof
400 af
&500 af
Fzoo af
Fedo aof
000 aof
g400 af
2500 af
az00 aof
2e00 af

10000 of 201104 [

301104
01104
201104
01104
01104
01104
01104
201104
01104
01104
01104
01104
01104
01104
01104
201104
01104
01104
01104
01104
01104
301104

Clear
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14.2 Transfer File from DCU

Select Transfer File from DCU
in the Transfer menu pull-down
to request a file transfer from the
connected DCU.

The toolbox will request a list of
files from the connected DCU.
A dialogue box is opened to let
you pick a file name from the
list downloaded from the
connected DCU.

Pick a file name and click Read
to start the file transfer.

Refresh requests the file list
from the connected DCU.

Click Delete to remove the file
from the DCU flash disk.

Before the file transfer is
started, another dialogue box is

Scadalynx 50386 Toolbox

—1DCU: 1500 - Example configuration File List

1

Fileaname Size Date

AUTOEXEC . BAT 5a 07 /21,1999 09:00:10
CHED SK. COM 17382 04/28,/1998 17:53:22
CHELED.EXE BEB1& 06,/23,/1999 14:40:36
CHKSW. EXE Be72 06,/23,/1999 14:40:45
COMMARD . COM 44158 12713 /72001 O07:10:00
LYNX3IBE.CFG 11527 03/19/2007 20:33:36
LYKRXZE86.D1 B85535 032/11,/2007 14:40:00
L¥NXIBE.DAT 14704 03%/20/2007 21:00:02
LYRX3IB6.EXE 342304 03/13 /2007 00:21:08
LYRX2I86. INI 51 02/19/2007 20:33:38
LYNX38&.LOG 29066 03/20/2007 21:49:40
MEM . COM 512 11/13/1995 22:22:12
NOCOMN. EXE 10528 06,/23,/1999 14:40:58
F.. BAT 11 04,/29,/1938 092:05:28
REBDOT. BAT 1z 12711 /2006 19:42:48
REZZ.EXE 45398 04/27 /1998 16:17:48
RUNMODE . COM 5683 0z2/27 /2002 11:01:24
5. BAT i1 04,/29,/1998 09:05:28
STAKDARD . 5D I 10532 12 /15 /2006 16:25:02
SYSCFG.EXE 33008 02,27 /2002 11:01:28
USER.. BAT E1: 03z /20,/2007 21:44:08
VDISK. Y5 BD32 12/13 /72001 07:10:00

Read Refresh Delete |

opened to let you pick the storage folder and file name on your workstation or notebook

computer. Make you

selection and then click

% Save As

A[x]

Save to start the file
transfer.

Save in; | (3 Scadalynx Toolbox

=~ & et E-

B

H425A.5di

o

Lynx3d6.ba. .,

B

H4254H. sdi

B

B

H425AHW  sdi

L

Lynx3d6.cfg  Lwnx3d6.cf, ..

(]

(3

v]

The file is transferred in ﬂ ﬂ
block of 400 bytes. Has0.sdi H424.sdi
A wait dialogue window — —
shows the time elapsed @ @
for the file transfer. Ha%6E-4.cdi  H436E.di
Click Cancel to quit the | _

file transfer. File name:  |LYMX385log

If the file transfer stalls,

Save as ype: |.-i‘-.II Files [*.7]

Save

j Canicel

click the Retry button to
resend the file block
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=

Transfer file: Lynx386...

W ait timer: ¥ zeconds

Cancel | Fetry
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15. Security

Security access to 50386 DCU programming can be enabled. When security is enabled an
operator must enter a login name and password after connecting to the DCU. The access level
assigned to the login name determines what actions the operator can take.

Select the Security page to view, edit, add, delete, save, read or send user names.

—IScadalynx 50386 Toolbox - DCU: 1500 - Example configuration E]@
File Transfer Monitor Settings Help
DCu ] 140 ] Hepnrts] Cnntrols] Eommunications] Setlings] Clock. ] Data ] Test  Securty ]
|Jzer List ser
RED= Aooess Enabled ser name : |admin I¥ Enabled Mew
adriin Administrator - Enabled j Add
operator Operatar Enabled Pazsward : |
auest Guest Enabled j Delete
Aooess W
D escription : Save |
|cministrator Fead
[BImN} Send

W Enable DCU Secuity  [ownload Log File I~ AllUsers

Conneck - Success

15.1 User Information

Llzer Ligt
The User List displays the user | Mame Aocess Enabled
FE . adrmin Administrator - Enabled "
Iogln information: operator Operator Enabled J
guiest Guest Enabled j
e User Name

e User Access
e User Login Enabled

The order of user names in the
list does not affect login access.
To change the order select the

user name list and click the User List up/down arrow buttons to the right of the list.

To change user login information, select a user in the list and edit the user login parameters to
the right of the list.
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15.1.1 User Name E

Ilzer name : | admin [ Enabled

xxxxxx

The user login name can be up to 20 characters long.
It is not case sensitive. Password :

Check the Enabled box to allow this user name Access: |Admiristator v |

access to the DCU. Description :
|.-’-'-.|:Im|n|strat|:|r

15.1.2 User Password

The user password can be blank or between 6 and 20 characters. The password is encrypted
and is displayed as stars “*’.

15.1.3 User Access
The 50386 DCU security has three access levels

e Administrator Full read/write access to configuration and data
e Operator Read access to configuration, write access for data and test features
e Guest Read access to data only

15.1.4 User Description
This field can be used to describe the user. The description can be up to 80 characters.
15.2 Add a User

It is easier to copy a user of the same access type than to create a new user. When a user is
copied, all the user parameters are also copied.

1. Select the user to copy in the User List and click Add to copy or click New to append a
blank user.

2. Change the user login parameters.

3. Reposition the user with the User List up/down arrow buttons and click Save.

Each user must have a unique name.
Note: After adding, deleting, or repositioning a user, send all users to the DCU.
15.3 Delete a User
1. Select the user to delete in the User List and click Delete or check All Users and click
Delete to delete all users.
2. The Toolbox will ask for delete confirmation. Click OK to delete.

3. Click Save to delete the user from the configuration file.

Deleting a user in the middle of the User List renumbers the users.

Note: After adding, deleting, or repositioning a user, send all users to the DCU.
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15.4 Read User Parameters

The Read button on the Security page reads the DCU security enable state and the selected
user login parameters into the Toolbox memory from the connected DCU and updates the
Toolbox display. Check the All Users box to read all users.

This button does not read all the DCU configuration parameters. Use the Read All Parameters
button on the DCU page or Read All Parameters in the Transfer menu pull-down to read all
DCU parameters.

15.5 Send User Parameters

The Send button on the Security page sends the DCU security enable state and the selected
user login parameters in the Toolbox memory to the connected DCU. The current configuration
is also saved to the disk file name shown in DCU Identification. Check the All Users box to
send all users.

This button does not send all the DCU configuration parameters. Use the Send All Parameters
button on the DCU page or Send All Parameters in the Transfer menu pull-down to send all
parameters.

15.6 DCU Security
15.6.1 Enable DCU Security

Security is enabled on the DCU when the Enable

: . ¥ Enable DCU 5 it Dowrload Log File
Security box is checked. naie EouY

Click the Send button to send any change in security to the connected DCU.
15.6.2 View DCU Security Log

A record log of DCU activities is stored on the DCU flash in a file named Lynx386.log. The
activities logged include:

DCU program file start
Configuration file read and writes
Toolbox connection and disconnect
User log on and log off

This file can be downloaded for viewing by clicking the Download Log File button. Before
the file transfer is started, another dialogue box is opened to let you pick the storage folder and
file name on your workstation or notebook computer. Make you selection and then click Save
to start the file transfer.

The file is transferred in block of 400 bytes. A wait dialogue window shows the time elapsed
for the file transfer. Click Cancel to quit the file transfer. If the file transfer stalls, click the
Retry button to resend the file block

When the download completes, the file will be displayed in a window.
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=X View Log File: C:\Program Files\Scadalynx Toolbox\lynx386.log

08/21/2006
08/21/2006
08/21/2006
08/21/2006
08/21/2006
08/21/2006
08/21/2006
08/22/2006
08/22/2006
08/22/2006
08/22/2006
08/22/2006
08/23/2006
08/23/2006
08/23/2006
08/23/2006
08/23/2006
08/ 24/2006
08/ 24/2006
08/ 24/2006
08/ 24/2006

15
15
15
15
15
15
15
og
08
og
08
og
08
og
08
og
08
10
10
11
11

120
120
125
125
133
138
138
00
Hala
00
Hala
00
Hala
00
Hala
00
Hala
-
H
o
118

12
12

Hu =
21
HLE

45
45
oo
o1
o1
05
05
oo
o1
o1
05
05
16
21
45
45

Lyn=386 started

Eead configuration file: Lyn=386.cfq
Connect from toolbox: 1

Logon by ADMIMN with administrator access
Write configuration file: ScottRd.cfa
Logoff by ADMIW with administrator access
Disconnect from toolbox: 1

Connect from toolhbox: &

Logon by HOVASTAR with guest access

Eead Togged data by NOWASTAR

Logoff by HOWASTAR with guest access
Disconnect from toolbox: &

Connect from toolbox: &

Logon by HOVASTAR with guest access

Fead Togged data by NOWASTAR

Logoff by HOWASTAR with guest access
Disconnect from toolbox: &

Connect from toolbox: 2

Logon by BOBMERKER with operator access
Logoff by BOEMEREKER with operator access
Disconnect from toolbox: 2

Print

Save Cancel

, Inc.

Print opens a print dialogue box.

Cancel closes the display window.

Save writes the log records in the View DCU Log File window to a file.

-~

A dialogue box s
opened to let you pick or
enter a file name. Enter
or pick a file name and
click Save.

Cancel closes the Save
As dialogue box without
saving the DCU log
reports.

Clear erases the DCU
log reports in the list. It
does not erase logged
data in the connected
DCU.

% Save As

Save in; | 2 Scadalyns Toolbos

D D = D = A.
H436E-4, sdi H436B.sdi  Lvnx336.ba,.. Lvnx3ge.cfg  Lynx3se.cf..,
£ S
— = |
Lymx386.exe  Lynx3S6.dni  LYME3E6.L0GE Lynx3S6.kxt  Reboot bat hat

File name: [ LYNX386L0G
Save as type: |,-i'-.|| Files [*.%) j Cancel

The DCU log file is allowed to grow to 64 Kbytes and then its oldest records are truncated.
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Index
2 Point Calibration...........ccocevveviieieniinseneseee e 42 PTT ON ettt 93
2048 Temperature and Relative Humidity sensor ............. 53 ALERT1 TDMA transmit parameters..........cccceevevvereennnne 95
3003 evaporation Pan SENSOF............cecvverrerrereereereeieiennens ALERT2
5050WD wind direction Sensor.............cccceeeruenne. AIrLink parameters ..........ccoceveveneienene e 98
5050WS wind sensor prescale ...........ccoceeveennnne. CONLFOL ID FaNQE ..o 106
5073TBX ScadaLynx Toolbox software control station NUMDET ...........cccooiiiiieneiee e 106
Access is denied........ccooeeieiniiiiieieee force reply on control............coooveiiiieiincicce, 106
ADC calibration..........ccccovvereennieniiiieiens GSR e 43
calibrating voltage ..........ccccevvivieieinennn MANT Parameters .........ccocevervevieieeisese e s 99
gainchannel.........ccococeveveiicieicccece Fadio POFtEESt ..c.vcvvciiciciciece e 129
offset channel ..o read configuration ...........ccccevveevcieiiciiece e 101
ADC VOItage range .....ceovvevereerierieieeeice e read GPS tIMe ...covieiiiiee e 101
add FECEIVEr CONLION ...t 106
COMMUNICALION POFt....ceeiieieiieeieiesic e report type
COMMUNICALION POFt....ceeiiiieiieiieieric e send configuration...........cccoeeeiniiiene s 101
CONLIOl ACLION ... SENSOT ID i
control condition..........ccccoveerereciicennnns set data values
CONLrOl GroupP ..cvvvveeeveieeeeee e source address
POINE. ..ot TDMA reply parameters
point alarm.........ccoocvviveiiiicee e TDMA transmit parameters ...
point reporting test..........cccovveveereenenes transmit format

TEPEAL FANGE ...
reporting SCheme .........ccovevveieneinienens
USET 10GIN .
address GOES transmitter............coceevrerrrieeeninnnnnes
administrator [0gin aCCeSS........c.ovvrvrererieeninienins
Al See analog input
AlArM e
alarm format
POINE 1AM ... 59
remote control alarm reporting on change example.....65
remote control alarm reporting on value example ....... 65
FEPOI ACHION......eeveeeeiieeeee s
report action example
transmit alarms
alarm repeat ..............
alarm repeat count
alarm reporting example .........cccooeiieiiieneie e 77
alarm transmit Parameters..........ocovverereserieneeieieeceenins 96
ALERT1
alarm format .........oocoviieiic e
battery Voltage ...
complementary pair ....
data range ...
decimal digits ......
integer data........
point ID ........
[T [0 I o o] o OSSR
FAdi0 POt TESE......eiveeireerieeeee e
receiver control....
reCeiVer fOrMat ..........ocoviiiiiiie e
relative point ID.......ccocoviiiiii e
repeat by ID number-...
Set data ValUES........ccoveiiieiecc e
TDMA transmit parameters..........ocoveeeerenerenesnenenns 95
transmit format .........ccocooveiiieniieee ...94
transmit parameters .........c.cooeeeeriririnnnn
transmit timers..... .
WiNd fOrmat ..........cooeieiiiiiiiiieecee ....55
ALERT1 and GOES radio reporting example .................. 78
ALERT1 and ScadalLynx radio reporting example.....78, 79
ALERT1 Radio Transmit Timers
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AGC....oiiiiiiiiec e
CAITIEr ONIY ..
FEC .ttt
modulation.....
POWET UD 1.ttt
tail98
ALERT2 MANT parameters..........cccceovvvrenenrereenrereeennns 99
Add PAtN...c.oi 99
destination address..........cocevieririineineeseea 99
destination address add .............covvvrerinnneciiin 99
hop TiMit....co 99
IND timeStamp........covrvverireierircrieesee e 99
repeater add Path .........cooeiveieneiiree e 99
repeater N0 ECNO ........vcviieiriceeee e 99
SOUFCE AAAIESS ...t 99
ALERT2 RePOITtYPE ...ocivviieiiriiere e 35
IMISR ...ttt 35
TBR ettt e 35
ALERT2 TDMA reply parameters
frame 1ength ..o 106
SIOt OFFSEL ... 107
ALERT2 TDMA transmit parameters..........c.ccceevverennn. 100

ENADIEA ......oviiiie e
frame length
slot centered

SIOt delay ..ot
slot 1ength........ccocooeiiiiiiie
slot offset
All logged data Will be [0St..........coeovriinnieniiicceas 24
analog input
AIAIMS ... 60
battery VOItage. ........ccoooveieieieiiiee e 133
POINE EYPE . s 36
FEAD ..ttt 133
reference channel ... 53
TEPOIING. e evevieeiiieie e 57
reporting eXample ... 59
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Index

analog output SAVE 1uveuvesristeseetteteete st e ettt ettt sr et e e ra e ans 125
AlAIMS . 60 SENA .ttt 124
control action example..........ccccovviiieneiiicics e 83 TN 1o 125
point scaling HIMBZONE. ... 125
point type.......... close
power up.... configuration file.........cccooooriiiiiii e, 14
reporting .... CoM1

AO i direCt CONNECHION......c.coveviicieiriercc e 18

application program HyperTerminal..........c.ccoceiiiiiieiiicse e 11
download .........ccociviiiiiccc e POFENAIME ..vvevieicece e 89
file transfer pPoOWer dOWN WaKEUP ......ocveviiereirieieseiie et ereeneas 130
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